[Tpunoxxenne k OOITI COO
PabGouas nporpamma y4eOHoro npeamera «buosnorusi. Yriy0eHHbIii yPOBEHb»
s odyqarommxes 10 —11 kaaccos

COJEPKAHUE OBYYEHUA

10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIECHHOE  KVpPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoi utorooit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OuoJyiorusi — KOMIUIEKCHasi Hayka. Kpatkast ucropust pa3BUTUSI OHMOJIOTHH.
buonornueckue Hayku M u3ydaeMmble UMHU Tpobiembl. DyHIaMEeHTaJbHBbIE, MPUKIATHBIE U
MTOMCKOBBIE HAyYHbIE UCCIIEIOBaHMSI B OMOJIOTUH.

3HaueHue Ouosoruu B (POPMUPOBAHHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHUOJOTMM B MPaKTHUYECKON
NEeSTeIbHOCTH 4YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE, MPOMBIIIICHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpauuu

[Hoptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. I'apseii, I
Mennens, B. WU. Bepuanckuii, W. II. IlaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsI3p OHMOJIOTUHU € APYTUMHU Haykamuy, «Cuctema OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl M X H3yYeHHE

XKusble cucrembl Kak mpeaMeT u3ydeHust ouonaoruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb M YHNOPSAJOYEHHOCTh
CTPYKTYPBl,  OTKPBITOCTb, CAMOOPraHMU3alUsl, CaMOBOCIPOM3BEIECHUE,  pa3IpakKUMOCTb,
M3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldyd HKUBbIX CHUCTEM: MOJICKYISPHBIM, KIETOYHBIH, TKAaHEBBIM,
OpraHU3MEHHBIM, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKU KHUBOTO.
Kuznp kak ¢opma cyirecTBoBaHUSI MaTepuu. Hayku, u3zydaroniyue HUBbIE€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aluu.

N3ydenue xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msMmepenue,
JKCIIEPUMEHT, CUCTeMarh3auus, MeraaHanu3. lloHsTue o 3aBUCMMOM M HE3aBUCUMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mpoBepka rumnote3. Hynepas
runote3a. [lonsTHe BBIOOPKH U €€ JoCTOBEpHOCTh. Pa30poc B Ouonorunueckux naHHbIX. OleHKa
JOCTOBEPHOCTH IOJIyUYEHHBIX PE3yJbTaTOB. [IpMUMHBI MCKaXEHUS PE3YIbTATOB IKCIEPUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TNPU3HAKU JKU3HW», «bHoNOrnyeckue CUCTEMBD,
«CBoiicTBa )KMBOW MaTepun», «YPOBHU OpraHU3aLUH KUBOU NPUPOIbD», «CTpOEHHE )KMBOTHOM
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIOBEUECKOTO  OpraHU3May,
«buoreonienos», «buocdepa», «MeToabl H3y4eHUs )KUBOM TPUPOIBI».



ObopynoBanue: 1a60paTopHOE 00OPYIOBAHUE ISl TIPOBEACHUS HAOIIOICHUH, N3MEPECHHUN,
9KCIEPUMEHTOB.

IIpakTnueckas padora «/cnosib30BaHME Pa3IUYHBIX METOJOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. Buosorus kjieTku

Knerka — cTpykTypHO-(pyHKIIMOHAIIbHAS €MHMIIA JKUBOTO. VICTOpHS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOM TEOpuHu.

MeTtoapl MOJEKYISPHOW H KJIETOYHOW OHOJIOTMH: MHKPOCKOIUS, Xpomarorpadus,
anekTpodopes, MeTon  MeueHbIX aroMoB, auddepeHnmanbHOoe  HEHTpHU(YrUpOBaHHE,
KYJIIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MUKPOCKOIIHSL.
Koundghoxanvnasa mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuipl U cxembl: «CBETOBOW MHKPOCKOI», «DJIEKTPOHHBIH MHKpOCcKom», «Mctopus
Pa3BUTUSI METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepPHATBHBIX KIIETOK.

IIpakTnueckas padora «/3yyeHne METOJOB KIETOYHOW OHOJOrHH (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nenTpudyruposanue, [ILP)».

Tema 4. XuMnueckasi opraHu3anus KJIETKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPAaMUKpPOAJIEMEHThI. Bosia u €€ poJib
KaK pPACTBOPUTEIA, pEarcHra, y4aCcTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYIIALUN.
MuHepanbpHbI€ BEIeCTBa KJIETKH, UX OMoJoruyeckas poib. Pojib KaTHOHOB U aHHOHOB B KIJIETKE.

Opranuueckue BeliecTBa KJIETKU. brosorndyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpykTypel OenkoBoi Mousekynbl. IlepBuunas crpykrypa Oenka, mentuaHas
cBs3b. BropuuHnas, TpeTnyHas, 4yeTBepTUYHas CTPYKTypbl. [leHarypauus. CpoiicTBa O€JIKOB.
Knaccudukanus 6enxoB. buonornueckune GpyHkiun 6enkoB. [Ipuonsi.

VYraeBonsl. MoHOCaxapuabl, AWCAaXapubl, OJIMrocaxapujsl M mHojucaxapuael. OOmmi
IUIaH CTPOEHUS M (PU3MKO-XMMHUYECKHE CBOMCTBAa yrieBoAoB. buonornyeckue ¢GyHKIuN
YTIIEBOJOB.

Jlunmuaer. IMaapodunsHO-THIPOPOOHEIE CBOWCTBA. Knaccudukanus  aunumaos.
Tpurmuuepunsl, pochoaunuiel, BOCKU, ctepouibl. buonornyeckue Gpynkuuu aunujaos. Odume
CBOMcTBAa OMOJOrMYECKMX MeMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYIPOHUIIAEMOCTD.

Hyxneunossie kucnotel. JJHK n PHK. Crtpoenune HykinenHOBbIX KuCIOT. HykneoTuasl.
[Mpunnun kommementapHoctu. [IpaBuno Yapradda. Crpykrypa IHK — nBoiinas cnupaib.
Mectonaxoxaenue u ouonorunueckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenne moiekynsl AT®. Makposprudeckue cBa3u B Mosekyine AT®. buomornueckue
¢ynkuuu  AT®. BoccTaHOBJIEGHHBIE TEPEHOCUMKH, HUX (QYHKIUM B KiIeTke. /[pyeue
Hykneo3uompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHass Ouosiorus: OMOXMMHYECKHE U OMOPU3MUECKUE HCCIIEOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTyphl Ouomonekyn. Modenupoganue cmpykmypol U  @QYHKYuUl
Ouomonexkyn u ux xomniexkcos. Komnvromepnoiii ousaiin u opeanudeckuii cunmes OGUOMONEKYN U
UX HenpupoOOHbIX AHAL0208.



JdeMoHcTpanuu

[optpetst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep, C.
IIpy3unep.

Muarpammsel:  «PacnipeneneHre XMMHUYECKUX DJIEMEHTOB B HEKHMBOW  IIPHUPOJACY,
«PacripeieneHne XMuMUYECKUX 3JIEMEHTOB B KMBOM ITPUPOIEY.

Tabmuuer u cxemsl: «[leproanyeckas Tabmuma XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbI», «BelmiectBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYIbI», «CTpOeHHE MOJEKyNl yrieBoaoB», «CTpoeHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MoseKyinbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJOBaHHUE.

JladopaTopHnas padora «O6HapyxeHHe OETKOB C MOMOIIIBIO KAaUeCTBEHHBIX PEAKITUI.

JladopaTopHnas padora «VcciaeqoBannue HYKIEHHOBBIX KUCIIOT, BBIJICJICHHBIX W3 KJIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. CTtpoenue u pyHKIMHU KIETKH

Tunsl kIeToK: 3ykapuoTHYecKass U Hpokapuotndeckass. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pazoBaHUs KIETKH.

Ctpoenne mMpoKapuOTHYECKOW KieTku. Kierounas crTeHka OakTepuii U apxei.
Oco0eHHOCTH CTPOEHUsl TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUYECKUX KIIeTOK. Mecto u
POJIh POKAPUOT B OMOIIEHO3AX.

Crpoenre n QyHKIMOHUpPOBAHUE dyKapHOTHYeCKOM kieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
MJIa3MaTHIeCKyl0 MeMOpaHy: mnaccuBHbIA (muddysus, obneruénnas mauddy3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIM TpaHcmopt). [lomymponuriaemocts MemOpanbl. PaboTa
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, haronuros. Dk3onuTo3. Kiierounas creHka.
CtpykTypa v PyHKIIMH KJIETOYHON CTEHKH paCTeHUM, TPHOOB.

Huromna3zma. ILluro3onb. [lutockener. JIBuxeHnue uuroriazmbl. OpraHouibl KJIETKH.
OpHoMeMOpaHHbIE OpraHoubl KIEeTKH: sHAoIIazmaTnueckas cetb (DIIC), anmapat [Nonbmxkwy,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3auMOCBS3b OJHOMEMOpPAHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTuKynyma. Mexanusm nanpasienus oOeaxoe 6 JIIIC. Cuntes
pactBopuMbiXx  OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. [mankuil  (arpaHynspHBIiL)
sHAOIUIa3MaTHUeckuil peTukynyM. CekperopHas ¢yHkius anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
B KJIeTKe. Bakyounu pacturenbHbix kiieTok. Kinerounstii cok. Typrop.

[TomyaBTOHOMHBIE OpraHoWAbl KJIETKH: MUTOXOHIPHH, IIACTUIBL. [Ipoucxoocoenue
mumoxouopuu u naacmuo. Cumobuoecenez (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHIpWM # minacTuia. [lepBuuHbIe, BTOpPUYHBIE U CJOXHBIC IIJIACTU]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HememOpannble opraHouzp! kieTkd CTpoeHue M (GyHKIHUHM HEMEMOpaHHBIX OPraHOMI0B
KiIeTku. Pubocombl.  [lpomesxcymounvie  unamenmoi. MuxkpoduiaMeHTbl. AKkmunogvie
Muxkpoguramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpyOouku. Knerounsiii nentp. CTpoeHune M JABWXKEHHE JKI'YTUKOB M PECHHYEK.
MukpoTpyOouku nutormiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Mmukpompybouxkamu. Momopnvie b6enxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIIPHIIMIKH, UX CTPOEHHE U (DYHKLHUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(hazHOM
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a1pe. Jyxpomamun u 2emepoxpomamun. benku XpomMaTMHa — TUCTOHBI. Junamuxa s0epHOU
obonouku 6 mumose. A0epuuviti mparcnopm.

Knerounsle  BkmtoueHus.  CpaBHUTENbHAs  XapakTEpPUCTUKA  KIETOK  3YKapHOT
(pacTuUTeNbHOM, )KUBOTHOM, T'PUOHOIA).

JdeMoHcTpauuu

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

Tabmuuer u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKn», «CTpoeHue pacTUTENbHON KIETKN», «CTpoeHre MUTOXOHAPUW», «Sipo», «CtpoeHue
MPOKAPUOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpPENapaTrbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepHaIbHbBIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHus KJIETOK pPa3IMYHbIX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOYHON MEMOpaHbI».

JladopaTopHnas padora «lccienoBanue mia3mMoiin3a U JCTUIa3MOJIM3a B PACTUTEIBHBIX
KIIETKaxX».

I[IpakTnueckas padora «/3ydyeHue ABMKEHUS UTOIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0MeH BelecTB U NMpeBpaLliecHUe JHEPIUHU B KJIETKe

AcCUMWIALINS U TUCCUMWISIIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMeHa BEIIeCTB:
aBTOTPOQHBIK M  reTepoTpoHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoOIeccax.
OHepretuyeckoe oOecrnieueHue kietku: npespamenue AT® B 0OMeHHBIX MHpoIeccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo MeTabonm3ma. DEepMeHThl, UX CTPOEHUE,
cBoiictBa W MexaHusM jeiictBus. Kodepmentsl. OTnuuns (pepMEHTOB OT HEOPTraHUYECKHX
KaTain3aropoB.  benku-akTuBaTopel M OENKU-MHTHOUTOPBL.  3aBUCUMOCTb  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIIUN OT Pa3IMYHBIX (DAKTOPOB.

[lepBuyHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KJIeTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
okcucennvlll omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp ximopomnactoB B nporecce (potocuHre3a. CBETOBass U TEMHOBas
¢bazpl. @omoovixanue, Cs., Cs. u CAM-munsi ghomocunmesa. IlponyKTUBHOCTh (POTOCHHTE3A.
Bnusiaue pa3nnyHbeIX GaKTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHu3aMOB-XEMOCHHTETUKOB:  HHUTpU(ULUpPYROLIUE
OakTepuu, xene300aKkTepun, cepodbakTepun, BOJIOPOIHbIE OaKTepuu. 3HaU€HHE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunel 6poxenust. IIpogykTel OpoXeHHs M MX HCIOJIb30BaHUE
YeJI0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENH
0ome3Hei.

AspoOHBIE OpraHM3Mbl. JTambl 3HEpreTHueckoro obmeHa. IloAroToBUTENbHBIA STarl.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonoruyeckoe OKuCICHME, WU KIETOYHOE JAbIXaHuE. Poyib MUTOXOHApPUI B mIpoueccax
Ouosornyeckoro okucieHus. llukmudeckue peakiuu. OkucnurenbHoe (ochopuaupoBaHue.
Onepeusi memopannoeo epaduenma npomonos. Cunmes ATD: paboma npomonnou ATD-
cunmaszvl. IlpeumymectBa a’poOHOro myTM oOMEHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOTo 0OMEeHa.

JdeMoHcTpanuu

IToprpetsr: k. ITpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Onrensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupel u cxembl: «POTOCHHTE3», «IJHepreTudeckuil oOMmen», «buocunres Oenkay,
«Crtpoenue pepmMeHTay, «XeMOCHHTE3Y.



ObopynoBaHue: CBETOBOM MHKPOCKOII, 000PYAOBaHUE JUIsl IPUTOTOBJICHHUS IOCTOSTHHBIX H
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopuass padora «M3ydyeHue KaTaTUTHUYECKOW aKTUBHOCTH (EpMEHTOB (Ha
IIpUMEPE aMuUIIa3bl WK KaTajaasbl)».

JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS IEPOKCHIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX).

JlagopaTopHasi padoTa «CpaBHEHHE TTPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHasi padoTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U JABIXAHUSD).

Tema 7. HaciieactBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B pEaKLUsAX MaTPUYHOIO
cuHTe3a. Peanusamus HacneacTBeHHOW HHQoOpmanuu. ['eHeTMueckuit KoJi, €ro CBOMHCTBA.
Tpanckpunuusa — matpuusbil cuHTe3 PHK. [IpuHIUMIBI TpaHCKpHUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApaUIENbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Genka. YcioBus
6uocunTesa 6enka. Koauposanue aMuHOKUCIOT. Poib pubocom B Ouocunrese Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzalusi TeHoMa y NMpoKapuoT U
syKapuoT. Perymnsius akTUBHOCTH TeHOB y mpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). Monekyrapuvle mexanuzmvl dKcnpeccuu 2eHoé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsius oOMeHHBIX MpolieccoB B kKieTke. Kietounslit romeocTas.

Bupychl — HeknerouHnble (GOpMBI KU3HU U 00IUraTHbie napa3uthl. CTpOeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwnviti yuxn JIHK-codepocawux
supycos, PHK-cooepoicawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pedepmasa,
unmezpasa.

Bupycuble 3a0oneBaHusi 4ejoBeka, KHMBOTHbIX, pacrenui. CIINJ, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz doarvuux maccusos («bigdatay») cmpykmyprvix
buonoeuveckux OanHvix. Hanomexuonoeuu 6 oOuonoeuu u meduyuue. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. . UBaHOBCKUIA.

Tabmuupr u  cxembl: «buocuHTe3 Oenka», «['eHeTHYecKui Kom», «BHUPYyCH»,
«baxTepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCay.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounslii mmki, ero mepuoisl u perymsiuusa. MHrepdaza u muto3. OcobOeHHOCTH
mporeccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKHH M TOCTCHHTETUYECKUN (TIPEMUTOTUYECKUIN) MEPHOIbI
uHTep(a3bl.

Matpuunsiii  cunre3 JHK -  perumkamus.  IlpuHnunsr  perumkanmn  JJHK:
KOMIIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA CHHTE3, aAHTUIAPALUIEIbHOCTh. MexaHU3M
perumkanuu  JIHK.  Xpomocomsl. Ctpoenne xpomocom. Tenomepel U  TenoMepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuoTul. [MIUIOWIHBIM M TaruiouaHbId HAOOpPBI XPOMOCOM.
I'omonornunsle xpomocomsl. 110710BBIE XPOMOCOMBI.

Jlenenue kinetkn — mMuto3. CTaguum MHUTO3a M NPOUCXOJAIIME B HUX MpPOLECCHl. THUIBI
Muto3a. Kaproknnes n nutokunes. bruonornueckoe 3HaueHUE MUTO3A.



Perynmsmuss MUTOTHYECKOTO IMKJIA KIETKH. lIporpammupyemas KietouHas rulenp —
aronTos.

Knerounoe sapo, XxpoMocoMbl, (PYHKIIMOHAIbHAsI TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas knemka» — buoungopmamuuecxue
Mooenu QYHKYUOHUPOBAHUS KILeMKU.

JdeMoHcTpanuu

Tabmuubl U cxeMbl: «KU3HEHHBIM UK KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukarus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MHUTO3 B KJIETKax KOpellka
JIyKa».

JlabopaTopHas pa6ora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTopHas padora «HaOmroneHne mMHuTO3a B KJIETKax KOHYMKa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIPENapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHu3MoOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3mMoB. bakrepun,
apxeH, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHble
OpraHU3MBlI.

B3anMocBs3b 9acTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Txkanm pacreHuit. TuIBI pAacTUTENBHBIX TKaHEH: o0Opa3oBaTeNbHAs, TOKPOBHAs,
MPOBOJISAINIAsA, OCHOBHAs, MexaHuuyeckass. OCOOEHHOCTH CTpOeHHUs, (PYHKIUN U PacrooKeHHs
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. TUIbl JKMBOTHBIX TKaHEH: SIUTEIMAJIbHAs,
COEIMHUTENIbHASA, MbIlIIeuHas, HepBHasA. OCOOCHHOCTH CTpOeHUs, (QPYHKIUN M PACIIONOKEHHS
TKaHEH B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHUil. Opralbl U CUCTEMBI OPraHOB
YKUBOTHBIX U yesnoBeKka. OyHKIMHM OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl  OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbIi 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIbI COSUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
KTYTUKOBO€, pECHUYHOE. JIBW)KE€HHE MHOIOKIETOYHBIX PACTEHHWM: TPOMHU3Mbl M HACTHM.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YelloBeKa: MbllieyHas cucrema. Pedrnekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Iuranue opranusmoB. [loryiomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmMu. I[lutanue >XUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE IUIIEBApPEHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTta. llumeBaputenbHbIe
xenesbl. [IumeBapurenbHas cucrema 4eaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHBIX. [uddy3us razos uepes
MOBEPXHOCTh KIeTKU. KokHoe apixanue. JlpixaTenbHas moBepxXHOCTh. JKaGepHoe u NEroyHoe
npIXaHue. JIpIxaHWe TO03BOHOYHBIX JKUBOTHBIX M YEJIOBEKAa. OBOJIOIHMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKUX MO3BOHOYHBIX J>KUBOTHBIX. JlpIxaTenbHass cucrema uenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y MITUI] U MIIEKOMUTAIOMKX. Perynsius apixanus. [{pixarenbHpie 00bEMBI.



Tpa"cnopT BewECTB y OPraHU3MOB. TpaHCIOpPTHBIE CUCTEMbl pacTeHuil. TpaHcnopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHocHass cucrema
II03BOHOUHBIX JKMBOTHbIX M uenoBeka. Cepnue, KpOBEHOCHbIE cOCylbl M KpoBb. Kpyru
KpOBOOOpalIeHUs.  DBOJIOIMOHHBIE  YCIOKHEHHMS ~ CTPOCHHS  KPOBEHOCHOHW  CHCTEMBI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opraHusmoB. Beinenenue y pacreHumil. BblueneHue 'y  JKMBOTHBIX.
CokpaturenpHble Bakyosiau. Opranbl BblieneHus. @uibTpainus, cekpeuus | oOpaTHoe
BCACBHIBAaHME KaK MEXaHU3MBbI pabOTHI OpraHoB BhieNeHHU. CBS3b MOJIOCTH Tejla C KPOBEHOCHOU
U BBIICIUTEIBHON crucTeMaMu. BblieneHne y 1mo3BOHOYHBIX JKMBOTHBIX U uesioBeka. [louxw.
Crpoenne u QpyHKIIOHUpOBaHUE HeppoHa. OOpazoBaHHE MOYH Y YETIOBEKA.

3amura y OpraHM3MOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopsl OakTepuil u
LUCTHI MPOCTENIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa nmaccuBHOM u
XUMHUYECKOM 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3al[UTa OPraHu3Ma
or OonesHell. VMMMmyHHas cucrema denoBeka. KieTOUHBIH M TyMOpaJIbHbII HMMMYHHTET.
Bpoxnéuuelii u  npuoOpeT€HHBIM  cnenuduyeckuid UMMyHUTET. Teopuss KIIOHaJIbHO-
cenektuBHOro MmyHuteta (I1. Dpmux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO NIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3apaxumMocTs y OJHOKIIETOUHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U perynsuus y pacteHuid. PocToBbie BemiecTBa M Mx
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynauus y >KMBOTHBIX. HepBHas cuctema u eé
OTZEJNbl. DBOJIIOIUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI y KUBOTHBIX. OTHeEIbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Pedumekc u pednexkropHas ayra. besycnoBHble u
YCIIOBHBIE pedIIEKCHI.

['yMopanbHas perymauuss ¥ SHAOKPHHHAs CUCTEMa XUBOTHBIX M 4YesoBeka. JKenesbl
SHIOKPUHHOM CHCTEMbl M UX TOpMOHBL JlelicTBue ropMoHOB. B3anMocBs3b HEpBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucreMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuipr u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIH,
«baktepun», «lIpocreitmmey, «Opranbl I1BETKOBBIX pacTeHHi», «CHCTEMBI OpraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHuiD,
«KopueBble cuctemb», «Crtpoenue cteOns», «CTpoeHHE JHMCTOBOM IUIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4enoBekay, «llumeBapurenpHas cucrema», «KpoBeHOCHas cUCTEMay,
«/pixarenpHas cucrema», «HepBHas cuctema», «Koxa», «MplmedyHas cucteMay,
«BorgenurensHas cucreMa», « HIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NUTaHUs pacTeHUi», «KpoBEHOCHbIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE IUIaHapun», «BHyTpeHHee CTpOeHHE 10KIEBOTO
yepBs», «HepBHast cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHass cuctema nruny, «HepBHas cuctema MIEKONMMTAIOIIKXY,
«HepBHas cucrema uenoBekay, «Pediekey.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbBIE
9K3EMIUIIPHl KOMHATHBIX pacTeHUil, repdapuu pacTeHHH pa3HBIX OTIENIOB, BIAXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJIJIEKIIMU OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
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o0opylnoBaHuEe [UIs JAEMOHCTPALMM TOYBEHHOTO M BO3AYUIHOTO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmaia © OelIKoB TMOJ JeiicTBHeM (QepMeHTOB, OOOpyIOBaHUE JUISA
JIEMOHCTpAIMU OMBITOB TI0 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX
JBYKEHUH, MOJIENTU TOJIOBHOTO MO3Ta Pa3IMYHbIX )KHUBOTHBIX.

JladopaTopHas padora «/3ydueHue TkaHEel pacTeHHI.

JladopaTopHas padora «/3ydueHue TkaHel )KUBOTHBIX).

JlabopaTopHas pa6ora «/I3yueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHo:keHHe ¥ pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroyioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIISLUS, (parMeHTAIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBblie kineTkw, uiaum ramerbl. Meio3. Craguu Meiosa.
IToBenenne xpomocom B Menose. KpoccuHrosep. buosmornuecknii cMbIci Meio3a U ITOJIOBOIO
nporecca. Meio3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButue. l'ameroreHe3 'y KMBOTHBIX. llosoBele  kene3sl.
OOpazoBaHue W pa3BUTHE TOJIOBBIX KieToK. CnepmaroreHe3 u ooreHe3. CTpoeHUE IMOJOBBIX
KJIETOK.

OmroI0TBOpeHNE W AMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OILIONOTBOPEHHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

WNuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozeros
u moodenu mopghozeneza. Cragum sMOpUOreHe3a KUBOTHBIX (Ha IpuMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposanHoe opobnenue. bracmyna, munoi
onacmyn. OcoOeHHOCTH NPOOJECHUS MIICKOTMTAIONINX. 3apOABIIIEBbIE JTUCTKUA (TacTPYIIsIus).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMsSHHUE 4YacTel
Pa3BUBAIOIICTOCS 3apojbliia (3MOpUOHANIbHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHHS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. BrusHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3NIUYHBIX (PAKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pasButue xuBOTHbIX. llocTamOpuonanpHbI mnepuon. Ilpsmoe u HempsimMoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOUHBIX U IMO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XUBOTHBIX. DaKTOpPbl pErylsilUM poOcTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M ueioBeka. llepuoabl OoHTOreHesza yeloBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pa3smHokenne u paszButue pacteHuil. ['ametodur u crnopodur. Meiio3 B KU3HEHHOM
uukine pacrenuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTUE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbI PETyISIUU OHTOT€HEe3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabnuupl n cxembl: «BereraTuBHOE pa3MHOKEHHE», «TUIBI OECHOJOr0 pa3MHOMKEHHSD,
«Pa3MHOXEHHE XJIaMUIOMOHAIb», «Pa3MHOXKEHUE HBIJeHb», «Pa3MHOXKEHUE THUIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHe SMIEKIETKH M CIEepMaTo30UIa»,
«OcHOBHBIE CTanuu OHTOTeHe3a», «lIpsMoe u Hempsimoe pas3Butue», «Pa3BuTHe Maiickoro
Kykan, «Pa3Butue capanumn», «Pa3BuTHe JArymKu», «/{BoWHOE OMIOJOTBOPEHHE Y LIBETKOBBIX
pactenuit», «CTpoeHHe ceMsSH OJHOIOJIBHBIX M JIBYJIOJBHBIX pacTeHuil», «Ku3HEeHHBIN IMKI
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MOpPCKOM  KamycTbl», <OKWU3HEHHbIM LHMKI MXa», <OKWM3HEHHBIM UHKJI NAOPOTHUKAY,
«GKM3HEHHBIN LIUKII COCHBI».

ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIApaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
MoJienb « LUK pa3BUTHUS JSATYIIKAY.

JladbopaTtopnasi paGora «V3yueHue CTpPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparax».

IIpakTHyeckass padora «BolsBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXKEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

Wctopus cTaHoBiIeHUS U pa3BUTHS T'eHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4E€HBIX B pa3BuTuM reHetuku. Pabdorer H. K.
Konemosa, H. U. Basunosa, A. H. benosepckoro, I'. [I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE TOHSTHUSI U CUMBOJIBL. [ OMOJIOIMUHBIE XPOMOCOMBI, ajljIeNIbHbIE
TeHBbI, aJbTCPHATUBHBIE NPHU3HAKH, JOMUHAHTHBIH W PEIECCUBHBIN MpPHU3HAK, TOMO3UTOTA,
TeTEePO3UT0Ta, YUCTasl JIMHHS, THOPUIBI, TeHOTUN, (peHoturn. OCHOBHBIE METOABl TECHETHUKHU:
rUOPUA0TIOTMUECKUN, IIUTOJIOTHUECKHUM, MOJIEKYISIPHO-T€HETUYECKHH.

JdeMoHcTpauuu

[optpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumaenko, H. B. TumodeeB-PecoBckmuii.

Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00BEKT TEHETUICCKUX HCCICOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBmwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
pacieryieHus mpusHakoB. [{uTonornyeckre 0CHOBBI MOHOTHUOPUIHOTO CKpelinBanus. ['unoresa
YUCTOTHI TaMET.

AHanusupyroliiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEIOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHMOTO

HacjeA0BaHus MPU3HAKOB. [luTonornyeckrue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe HaclieqoBaHue npusHakoB. Paboter T. Moprana. CuersieHHOe Hacae10BaHUE
TeHOB, HAPYILIEHUE CIETUICHUs MEX1y reHaMu. XpOMOCOMHas TeOPUS HACIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHHU3M OMpeAeNeHHs IMojia. AyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['oMOramMeTHbIi W rereporaMmeTHblii moj. ['eHeTnyeckas CTPYKTypa MOJOBBIX
xpoMocoM. HacriemoBanue mpu3HaKOB, CIIETICHHBIX C ITOJIOM.

I'enoTnnn kak menoctHas cucreMa. [lnefioTponuss — MHOXXECTBEHHOE JICHCTBUE TEHA.
MHoXecTBeHHbIN ajuienu3M. B3auMozeilcTBue HeaIeNbHBIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [Tonmumepus.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmueckue
MEXaHHU3MBbl CHMOUOTEHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3MUH — MAapa3uT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKrne acTieKThl KOHTPOJIS U U3MEHEHUs HaCJIeICTBEHHOW nH(OopMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.



JdeMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuuer u cxemsl: «llepBbiii 1 BTOpOii 3aK0HBI Menzaens», «Tperuii 3axkon Mennaemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLENIEHHOE HAClIeJ0BaHUE
MIPU3HAKOB y Ipo30oduibl», «'eHeTuka nosay, «Kapuorumn yenosekay, «Kapuotun apo30Qpuiis»,
«Kapuotun ntuue», « MHOKECTBEHHbBIN alIENU3M», «B3auMoIeiCTBUE TEHOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00Opa3usi THOPHIIOB MEPBOTO
MIOKOJIEHUSl U pACIIEIJICHUS] MPU3HAKOB, MOJENb JJs JEMOHCTpallMM 3aKOHA HE3aBUCHMOTO
HacJIeJOBaHUS MIPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIUIEHHOTO HACJIeI0BaHUs [IPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKponpenapat: «Jpo3odumay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpEIIMBAHUS Yy
TPO30(UITBI».

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢GopmupoBaHuu (eHorumna. l3MeHunBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE TNpPU3HAKU. Buabpl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas U3MEHUYUBOCTh. Poiib cpeabl B (opmupoBaHMHM MOIUGUKALNOHHON
n3MeHunBoct. Hopma peakuuu npusHaka. BapuanunoHHBIH psin M BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(UKAITMOHHONW W3MEHUYUBOCTH.

['eHoTnMUeckass W3MEHYMBOCTb. (CBOWCTBA T€HOTUIIMYECKOW W3MEHUYUMBOCTH. Buubl
FeHOTUITNYECKON U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallHOHHAsI.

KomOunaTtuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHUYMBOCTH. PO KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOTI0 pazHoo0pa3us
B MpEJENax OJHOIO BUAA.

MyranuyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalUWU. SnepHble MW LMUTOIIA3MATHYECKHE MYTAallHH.
Comarnueckne W MojoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTU MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnencTBeHHoW wu3meHunBoctd (H.M. BaBunoB). BHesjgepHas HW3MEHYMBOCTh H
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (HaKmopo8 6 HACNe008aHuU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Morauncen, H. . Basuios.

Tabmuipr 1 cxembl: «Buabpl H3MEeHUHMBOCTH», «MoaudukalroHHAs HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «['‘eHermyeckue
3a0oJIeBaHMs YeTI0BeKa», «Buipl Mytauii».

OO6opynoBaHue: >KMBble M TepOapHble SK3EMIUIIPbl KOMHATHBIX PAcTeHUH, PHUCYHKU
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BUIAMHU U3MEHYMBOCTH.

JlabopaTtopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
N3MeHUUBOCTH. [ocTpoeHne BaprallMOHHOTO psifja U BapUallMOHHOW KPUBOI».

IIpakTuyeckas padora «Myrauuu y Apo30Quisl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eHeTnka yesi0BeKka
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Kapuotun uenoBeka. MexayHapoJHas IMporpaMma HUCCIEJOBaHUS T€HOMA 4YeJOBEKa.
MeToibl U3ydeHUs] TCHETUKU YENIOBEKA: MeHEAIOTUYECKUH, OJIM3HEIOBHIN, ITUTOICHETHUECKUH,
MOMYJISLIMOHHO-CTATUCTUYECKUN, MOJIEKYIsipHO-TeHeThuueckuii. COBpeMEHHOE OIpe/esICHHE
TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4uciie ¢ moMoupto T11P-
ananu3a. HacneacrBennbie 3a00ieBanms yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE O0JI€3HU YEJIOBEKA.
Bone3nn ¢ HacnmeaCTBEHHOW MPEeApacIioOKEHHOCThI0. 3HAYE€HWE MEIMIIMHCKON TEHETHUKHU B
MPEAOTBPAIICHUA M JICYCHUH TEHETUYECKUX 3a00JIeBaHUU ueloBeKa. MeIUKO-TeHEeTHUEeCKOe
KOHCY/bTHpOBaHue. CTBOJOBBIC KICTKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIEKThI
Mccae0BaHuM B 00JIaCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTOphI TOBBINICHHON YYBCTBUTEIBHOCTH YEIOBEKAa K (U3NYCCKOMY U
XUMHUYECKOMY 3arpsA3HEHHUIO OKpYXKAroIEed cpeapl. ['eHeTudyeckas NnpeapacnoioKEHHOCTD
YeJIoBEeKa K IaTOJIOTHsIM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotumn udenoBeka», «MeToAbl M3YYEHHUS TEHETUKH YEIOBEKay,
«"eneTndeckue 3a00I€BaHUS YETIOBEKAY).

IIpakTHyeckas padora «CocTaBleHNE U aHATIN3 POJOCIOBHOMM.

Tema 15. Cesiekuust OpranHu3mMoB

JloMecTukanusi U CeJeKUHUs. 3apOXKIECHUE CENeKIMU W JToMecThkanuu. Yuyenue H. .
BasuiioBa o LleHTpax mpoucxoxaeHuss 1 MHOrooOpa3usi KyJlbTYpHBIX pacTeHui. Posb cenexuuu
B CO3JaHUHM COPTOB pacTeHWid u Topoa KUBOTHBIX. Coprt, mopona, mTaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hauenue mis
CEJICKITMOHHOMN pabOTHI.

MeTtompl ceneKImoHHOW paboThl. MICKycCTBEHHBIN 0TOOP: MacCOBBIN M WHIANBUTYaTbHBIN.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnbiTanue mpou3BoaMTeNel Mo MOTOMCTBY. OTOOp 1O
TE€HOTHITY C MIOMOIIIBIO OIEHKH (PEHOTHIA TIOTOMCTBA U OTOOP IO TEHOTHUITY C TIOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PamuanuoHHBIN U
XUMUYECKUA MyTareHe3 KakK MCTOYHHK MyTaluid y KYJIbTYpHBIX (OpM OpraHM3MOB.
Hcnonp30BaHre TEHOMHOTO PENAKTHPOBAHWS W MeToJoB pekomOuHaHTHBIX JIHK mis
MOJIy4CHHSI UCXOJHOTO MaTepuaa Jjis CeJICKIUH.

[Tonyyenune monumuionzoB. BHyrpuBmmoBas rubpuauzainus. biu3kopoicTBEHHOE
CKpelIuBaHue, Win MHOpuAMHT. HepoacTBeHHOE CKpeluBaHue, Wi ayrOpuauHr. ['erepo3uc u
ero npuyuHbl. Mcmonp3oBaHue reTepo3uca B - cenekiuu. OTnanéHHas TruOpHan3aIus.
[Ipeononenne Oecruionus MEXBHUAOBBIX THOPUIOB. JIOCTMIXKEHHS CEJICKIIMH pacTeHUH U
YKUBOTHBIX. «3€1EHAsI PeBONIOYUAN.

CoxpaHeHHe U U3YYEHHE I€HETUYECKHUX PECyYpCOB KYJIbTYPHBIX PACTEHHM M UX JUKUX
poauyeit A co3JaHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKuUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YeJIAX VAYUULeHUS CYWeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHUL, Nepedosblx udel u
nepCcneKmuBHbIX MexHON02U.

JdeMoHcTpanuu

IToprpersr: H. U. Basuiios, 1. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Acrtaypos, H. bopnoyr, /1. K. benses.
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Tabmuue! u cxembl: «L[eHTPBI TPOUCXOKAECHUS U MHOTOOOpa3usl KyJIbTYPHBIX PACTCHUI»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHYMBOCTH», «METOIbl CENEKLUN»,
«Otnanénnas rudpuanzanusy, «MyrareHes3y.

JlabopaTopHasi padora «/3yueHue COpTOB KyJIbTYpHBIX PAaCTEHHUH M NOPOJ JOMAIIHUX
AKUBOTHBIX».

JladopaTopHas pa6ora «/I3ydueHne METOIOB CEJIEKIIUN PACTCHUI.

IIpakTnueckas padora «lIpuBuBKka pacTeHui».

Ikcekypenst «OCHOBHBIE METO/BI M JIOCTHIKEHUS CEJIEKIIMM PACTEHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYaCTOK, B TEILIMYHOE
XO0351ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo/10rust 1 CHHTeTH4ecKasi 0M0JIOT U

OOBeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKpPOOPIraHHU3MBbI, HUX XapakTepucTuka. TpaaunuoHHas OHOTEXHOJOTHs: XJeOonedyeHue,
MOJIyY€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJENHE. Mukpoouonorndeckuii cuate3. OObeKThbI
MHUKpPOOMOJIOTMYECKUX TeXHOJIorui. [Ipon3BoacTBO Oenka, aMMHOKHUCIOT ¥ BUTAMHUHOB.

Co3maHue  TEXHOJOTHMM W MHCTPYMEHTOB  IIEJICHANIPABICHHOTO  W3MEHEHHS U
KOHCTPYHPOBAHHUS T€HOMOB C 1LIE€JIbIO MOTY4YEHUs OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpevarouifecs B Npupojie OMOCUHTETUYECKHE MYTH.

Kiterounas nnxeHepus. MeTolpl KylbTypbl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. Comatudeckas rudpuausanuss U coMaTtudeckuil smOpuorenes. Mcmosb3oBanue
TariOuJI0OB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NONUKTOHATILHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMS SHLEKIETOK M KJIOHMPOBAaHUE JKMBOTHBIX. MeTOJ TpaHCIUIAHTALMM SAEp
KIETOK. Texnonoeuu 0300poenenus, KyIbMUGUPOBAHUS U MUKPOKIOHAILHO20 PAZMHONCEHUs
CeNbCKOXO3AUCEEHHBIX KVIbIYD.

XpoOMOCOMHasi ¥ T€HHasi UHKeHepusi. VICKyCcCTBEHHBIM CHHTE3 reéHa U KOHCTPYMPOBAHHUE
pekomOunantHeix JIHK. Cozoanue mpanceennvix opeanusmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOM W TEHHOM WH)XXEHEPUHU. ODKOJOTHYECKHME U JTHUYECKHUE MPoOJIeMbl Te€HHON
VHXEHEPUHU.

Menununckue 6notexnosnoruu. [loctreHomuas nudposas meaunuHa. [TIP-auarnoctuka.
MeTa0010MHBINM aHaNM3, FEHOLIEHTPUYECKUN aHaIN3 IPOTEOMa YeJIOBEKa /ISl OLIEHKH COCTOSHUS
ero 310poBbs. lcmonp30BaHME CTBOJIOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OuouHXeHepus JUIsl pa3paboTKu (PYHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JaHMUS KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTUH TpEXMEPHOTr0 OUONMPUHTUHTA U
ckaddonauHra s perieHus 3a1a4 NepCoOHaTU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKIWH C LEJIbI0 00ecredeHus: KOMOMHUPOBAHHON 3alllUThl OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MexaHU3MOB (yHkuuoHupoBanus PHK-
COJIep>KalIuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbie 3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuet u  cxembl: «lcnonp30BaHME  MMKPOOPTraHM3MOB B MPOMBILIUICHHOM
IIPOU3BOJICTBEY, «KileTouHass nHxkeHepus», «| 'eHHas HHKEHEPUS».

JlaGopatopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTnuyeckas padora «[losyueHne MOJIOUHOKHUCIIBIX IPOLYKTOBY.

JKcKypeust «bHOTeXHOIOTHS — BayKHEHIIIasi MPOU3BOAUTENbHASL CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».
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11 KJIACC

Tema 1. 3apo:kneHue 1 pa3BUTHE IBOJIOLMOHHBIX NIPEACTABJICHUI B 0M0JI0THHI

OpomoumonHas Teopust Y. [lapsuna. Ilpennoceuiky BO3HUKHOBEHUS JapBUHMU3Ma. JKU3HB
1 Hay4Has JesrenbHocTh Y. /lapBuHa.

JBuxkymue cuibl 3Boronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTH
Pa3MHOXKEHMSI OPraHW3MOB, HACJIEJCTBEHHAas H3MEHYMBOCTb, OOphOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmiienue cuaTeTndeckoi Teopuu dBosonuu (CTD). HelitpanbHas Teopust SBOJIOIHY.
CoBpeMeHHasl BOJIIOIMOHHAs OnoJIoTHs. 3HAYEHHE SBOJIIOLIMOHHOW TEOopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonzaeitn, J. K. benses.

Tabmuusl n cxembl: «Cucrema xuBoi npupoasl (o K. Jlunnero)», «JlecTHuna KUBBIX
cymectB (mo Jlamapky)», «MexaHu3Mm (QOpMHPOBAaHUS TMPHUCIOCOOIECHUNH y pACTeHUH U
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsuna», «Haxoaxu Y.
HNapBuna», «Dopmbel O00prOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KamycThl», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHMS JABMKYIIUX CHUJ 3BOJIOLUNY», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKON TEOPUU IBOJTIOLIMNY.

Tema 2. MuUKpo3BOJIIOIMS U €€ pe3yabTaThl

[Monmymsiust kak sJeMeHTapHas eAuHuna d3Bomouud. CoBpeMEHHbIE METOJIbl OLEHKU
TeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpPbI NOMyIsiiuil. MI3meHeHne reHopoHaa MOy KakK
AJIEMEHTAPHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH TeHeThdeckoro paBHoBecust k. Xapau, B.
Baitn6epra.

DnemeHTapHble (GakTOpbl (ABWXKYLIUME CHIBI) HBOJIONMUA. MyTallMOHHBIA Mpolecc.
KomMOunaTtuBHass u3MeHUYUBOCTh. Jlpeil) reHoB — ciydaiiHble HEHANpaBJCHHbIE W3MEHEHUs
4acToT ayuiene B momymsmusax. Oddext ocHoBarens. Ipdexm OymuvLiounHo2o 2opaviuKa.
CHudicenue ceHemuuecko2o pasHoodpasus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
Opetigha 2eno8 6 Oomvwuux u Manvlx nonyaayusx. Murparmuu. M305smms IOy
reorpaduueckas (MpoCTpaHCTBEHHAs), OMoJornyecKas (PenpoyKTHBHAS).

EctectBennsiii oTOOp — HampaBisionuili ¢axtop sBoitonud. POpPMBI €CTECTBEHHOTO
otOopa: IBWXKYIIMMA, CTaOMIM3UPYIOMIHMMA, pa3pbeiBaomuid (qu3pyntuBHbIi). [lomoBoit oTdop.
Bo3HHKHOBEHHE U ABOJIOLNS COLIMATBLHOTO MOBEACHUS )KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yabTaT MHKpPOIBOIIONMU. BO3HHKHOBEHHE
npucnocobaeHunit y opranu3mMoB. Apomopdo3sl U uanoaaantanuu. [Ipumepsr npucnocobaeHuit
y OpraHum3MoB: Mopdosorndyeckue, Qusnonoruyeckue, OHOXMMUYECKHE, TOBEAECHUYECKHUE.
OTHOCHUTEIBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MHUKPO3BOJIIOIMH.
W3onsauuss — kmrodeBo (akrop BupooOpazoBanus. I[lytm u crmocoObl BHI000pa3oBaHus:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPHUUECKOE (9KOJOTHYECKOE), «MTHOBEHHOE»
(monumonan3anus, rudpuau3zanys). JauTeabHOCTh SBOIIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OHOJIIOTHYECKOTO pa3HOOOpa3usl.
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Ponp »BONIOIMOHHON OMONOTMM B  pa3pabOTKe HAaydyHBIX METOJIOB COXPaHEHHS
OounopaszHooOpaszus. MUKPOIBOMIONUS U KOAIBOJIONUS TAPAa3HTOB M HX X035€B. MeXaHU3MBbl
(dhopMHUpOBaHHS YCTOWYMBOCTH K aHTUOMOTHKAM U cITOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[optpetsr: C. C. YerBepuxos, O. Maiip.

Tabmuuet u cxembl: «MyTalMOHHAs U3MEHUNBOCTY, «IlOMyIsIIMOHHAsT CTPYKTypa BUAAY,
«CxemMa mposiBieHMs 3akoHa Xapau—BaiinOepra», «/IBHKyline CHIJIBI  3BOJIOLUHNY,
«OKOJIOTHYECKasl HM30JSALUs TOMYJIAIUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas H30IAIUS
JIMCTBEHHUIbI CUOMPCKON U JIMCTBEHHUIIBI JaypcKoit», «[lomynsiroHHbIe BOJHBI YMCIEHHOCTU
XMIIHUKOB M XKepTB», «Cxema JeHCTBUS €CTECTBEHHOro oTOopa», «®Popmbl OOpbObI 3a
CYLIECTBOBaHHEY, «UHaycTpUanbHbIi MEJTaHU3M, «OKuBble HCKOIIaeMbIe»,
«[lokpoBuTENbCTBEHHAs OKpacka KHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Duznonoruyeckue amgantanuny, «IIpucrnocobIeHHOCT, OPraHu3MOB U €€ OTHOCHUTEIBHOCTDY,
«Kputepun Buma», «Bunbl-nBoitnukn», «CTpykTypa Buza B mnpupoae», «CrnocoObl
BHj00OpazoBanus», «l'eorpaduueckoe BuAOOOpazoBaHuE TPEX  BHUIOB  JIAHJBIIICHY,
«DKO0JIOTUYECKOE BHU000pa3oBaHue BUAOB cHUHHUL, «[lomummounsl pacrenuity, «KamycTtHo-
peneyHbId THOPUIY.

O6opynoBanue: repOapuu pacTeHUN, KOJJIEKIIMUM HACEKOMBIX, Yydesa NTHI] U 3Beper ¢
IpUMepaMy pazIUYHbIX IPUCIIOCOONICHUH, Yydena NTHUI U 3Bepei pa3HbIX BUIOB, repdbapuu
pacTeHui ONMM3KUX BHIOB, 00Pa30BABIIMXCS PA3TUIHBIMH CTIOCOOAMH.

JladopaTopHas pa6ora «BpIsiBIeHNE N3BMEHUYUBOCTH Y 0COOCH OTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOnennsi OpraHu3MOB M HMX OTHOCHUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB IO MOP(OJIOTHUUECKOMY KPUTEPHUION.

Tema 3. MakposBoJonus u eé pe3yabTaThbl

Merto bl u3ydeHust MakposBoronuy. [laneonTonornueckre MeToAbl U3y4eHUs HBOJIIOLIHH.
[Tepexonubie popmbl U HUITOTEHETUYECKUE PSJIBI OPTaHU3MOB.

buoreorpaduueckue meroapl usydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTepUKOB 1 OCTPoBOB. bruoreorpaduyeckue odnactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

DOMOpPHUOJIOTMYECKHEe U CPaBHUTEIBHO-MOP(HOIOTHUECKHE METO/bl W3YYEHHUS 3BOJIIOLUU.
I'enernyeckue MeXaHU3MbI HBOJIIOLIMM OHTOTE€HE3a U MOSBJICHHS SBOJIOIHMOHHBIX HOBILIECTB.
['oMoniornuHbie U aHaJOTMYHbIE OpraHbl. PynuMeHnTapHbie opranbl U aTaBU3Mbl. MOJIEKyIspHO-
reHeTUYECKUe, OMOXMMHUYECKME U  MaTeMaTU4YeCKHe METOAbl HM3YyYeHHS  DBOJIIOLIUU.
I'omonoruunsie rensl. COBpeMeHHbIE METO/IbI TIOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAIIMH U SBOJIIOIHS T€HOMOB.

OOmue 3akoHOMEpHOCTH  (IpaBwiia) ABOMOUWU. [lpunyun  cmenvl  yHKYuUll.
HeobpaTtumocTs 3Bomtonnu. AnantuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOJIOIHH.

JdeMoHcTpanuu

IToptpetsr: K. M. bap, A. O. Kosanesckuii, @. Mroiep, 3. I'ekkens.

Tabmuiel U cxembl: «OUITOTEHETUYECKUI PAT JIOMIAIN», KAPXEONTEPUKC», «3BEpO3yObIe
smepb», «Creronedans», «Puanodure, «CemeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emun», «pelid xoHTHHEHTOB», «PemukTel», «HauanmpHble cTaauu SMOPHOHAIBHOTO
pa3BUTUS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE W  aAHAJOTUYHBIE  OPraHbD»,
«PyaumeHTB», «ATaBU3MBI», «XpPOMOCOMHBIC HAa0OpHI YelOoBEKa M IIMMMaH3e», «l TaBHBIE
HaMpaBJICHUs BOJIOIMNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.
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OO6opynoBanue: KOJUICKIMH, TepOapuu, MYISDKH HCKOMAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIpoucxoxneHue U pa3BuTHe )KM3HU Ha 3emJie

Hayunble THMOTE3Bl MPOUCXOXKACHUS KU3HH Ha 3emie. AOHOreHe3 W TaHCIEPMUS.
JloHayuHble TPEICTABJICHUA O 3apOXKACHUM XU3HU (KpealuoHu3M). ['Mmore3a mocTOSIHHOTO
camo3apo>KJIeHUs )KU3HU U e€ ornpoBep:keHue onsitamMu @. Penu, JI. Cnamnanuany, JI. IMacrepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHUS.

OcHoBHBbIE 3Tanbl HEOpraHuueckoi sBoJitonuu. [lnanerapHas (reosoruyeckas) BOJIIOLMSL.
XuMmuyeckasi 3BOJIOLMS. AOUOTE€HHBIH CHHTE3 OPraHMYECKHX BEILECTB W3 HEOPraHUYECKHX.
Oneir C. Mumepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoainepBaTHas
runore3a A. M. Omnapuna, rumote3a nepBuyHoro OynaboHa Jx. XomjgeliHa, TreHeTHYecKas
runore3a I'. Mémnepa. Pubosumbr (T. Yekx) u rumoteza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

Uctopus 3emnn u wmeroapl €€ wusydeHus. lckomaemble OpraHMYECKHE OCTaTKH.
l'eoxpononoruss u e€ Meronpl. OTHOcUTeNbHAas W a0OCOJIOTHAs  TE€OXPOHOJOTHS.
['eoxpoHonoruyeckast mKasna: 30Hbl, 3pbl, EPUOJIBI, FTOXH.

Havanphbie sTansl oprannyeckoil sBomonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOMIEHKM KakK aHajor mnepBbix Ha 3emiie coobmectB. Crpomaronutsl. [IpoxapuoTsl u
3YKapuOTHI.

[TpoucxoxaeHue sykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE TPOUCXOXKICHUE BHUPYCOB.
[IpoucxoxneHue MHOTOKJIETOYHBIX  OPraHUu3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl ABOJIIOIUMU BBICIIUX pacTeHuid. OCHOBHBIC apoMOpP(O3bl PACTEHUH.
Brixon pacrenuii Ha cymy. IlosiBieHne CHopoBBIX pPacTeHWd M 3aBOCBAHWE HMU CYIIH.
Cemennble pacteHus. [IporcxoxaeHre IBETKOBBIX PACTEHUI.

OcHOBHBIE 3Tallbl SBOJIONUHM XKUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BbHIC
KUBOTHBIC. JKU3Hb B BOJE. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoxaenne ampuOnii ¥ penTHIINMA.
[Ipoucxoxxnenne miexkonurammux u ntull. [Ipunnoun kimoyeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMH U MTO3BOHOYHBIMHU KHUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emie 10 3paM U Nepuogam: apxei, MpoTepo30H, Maaeo30i, Me3030M,
KaiiHO30M. OOIas XapaKTepUCTHKa KIMMaTa U TeoJIOTMYecKuX mporeccoB. [losBienue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJeo0pa3oBaHHE: €ro YCJIOBHs M BIMSHHE Ha Ta30BbIN
cocTaB aTMOC]ephl.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKHE KpU3UChbl mpouuioro. IlpuuuHbl U cnenctBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIM 3KOJOTHYECKUN KpU3HC, ero ocoOeHHocTu. [Ipobrnema
COXpaHeHHs OMopa3HooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHuueckoro mupa. I[IpyHIMIBL KiIaccu(UKAMU OpPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Hoptpetsr: @. Penu, JI. Cnannanuanu, JI. Ilactep, U. 1. Meunukos, A. N. Onapun, J[x.
Xonpeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuiet u cxembl: «Cxema ombita ©. Penuy, «Cxema ombita JI. [TacTepa mo u3yueHuto
camo3apokeHus xu3Hm», «Cxema omnbita C. Mumiepa, I'. IOpu», «OTansl HeopraHuueckoi
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sBosroLIMKMY, «I'eoxpoHosiornyeckas mkana», «HadanpHbple 3Tanbl OPraHUYECKON 3BOJIOLUNY,
«Cxema o00pa3oBaHUsI DJYKapuoT NyTEM cuMOHMOTreHe3a», «CHucTremMa JKUBOW MPUPOIBDY,
«Crtpoenue Bupyca», «Apomopdossl pacteHuit», «PunHODUTHY», «OIHOKIETOUHBIE
BOJOpOCHN», «MHOIrOKIETOYHbIE BoOAOpocany, «Mxu», «llanoporHuku», «l 00CEMEHHBIE
pacteHus», «OpraHbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUSA JKHUBOTHOTO MHUpPay,
«Apomopho3sl  KHBOTHBIX», «lIpocrerimme», «Kumeunononoctasie», «llmockue uepBm»,
«YneHucroHorue, «PEIOEDY, «3eMHOBOTHEICY, «IIpecmpikaromuecs», «lItunpy,
«Mnekonuraroniuey, «Pa3BuTue JKM3HM B apxeuckouW ope», «PasBurHe JKU3HM B
MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HM B MANEO30MCKONM 3pey», «Pa3BuTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTHe >KU3HM B KailHO30HckoN »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPa».

O6opynoBanue: rTepOapu pacTEHUW PA3IUYHBIX OTIEIOB, KOJUICKIIUM HACEKOMBIX,
BJIQ)KHBIE€ Ipenaparbl XKUBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJUIEKIIMM HIJIOKOKHUX, CKEJIEThI
MTO3BOHOYHBIX J>KMBOTHBIX, Yydeda MNTHUIl U 3BEpeH, KOJUIEKIIMM OKAMEHEJOCTEeH, MOJIE3HBIX
HCKOIIAE€MBbIX, MYJISKH OPraHUYECKHUX OCTaTKOB OPraHHU3MOB.

BupryansHas snaGoparopHasi padora «MogenupoBanue omnbeiToB Muuiepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CHHTE3a OPraHWYECKUX COCTMHEHHUI B IIEPBUYHON aTMoChepey.

JladbopaTtopHas pa6ora «/3ydeHne © OINMCaHWE WCKOMAEMBIX OCTATKOB JIPEBHHUX
OpPraHU3MOBY.

IIpakTnueckas padora «l3yuyeHne ocCOOEHHOCTEH CTPOEHMSI PACTEHHUH Ppa3HbBIX
OT/EIIOBY.

IIpakTHyeckasi padora «M3yueHne 0ocOOCHHOCTEN CTPOCHHMS MO3BOHOYHBIX KUBOTHBIX.

Tema 5. IIpoucxo:kaeHue 4eJI0BeKa — AaHTPONOreHe3

Paszpnens! u 3agaun anTponosiorni. MeTo el aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEJCTABICHUN O MNPOUCXOXKICHUU YEJIOBEKA. PeIuruo3Hble BO33pPEHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHUH.

CxoxctBo uenoBeka ¢ KMBOTHbIMU. (CuHcTeMarnyeckoe IOJIOKEHUE  4YeJIOBEKa.
CBuzeTenbcTBa  CXOJCTBA YEJNOBEKAa C  JKMBOTHBIMH: CpPaBHUTEIBHO-MOP(OIOrHUEcKue,
sMOpuoJIoTHYEeCKUE, (PU3HOJTIOro-OMOXUMHUYECKHUe, TMoBeAeHYeckne. OTiauuus uenoBeka OT
XKUBOTHBIX. [IpsIMOX0X/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. PazBUTHE TOJOBHOIO
MO3ra ¥ BTOPOW CUTHAJIbHOU CHCTEMBI.

JBuxymue  cuiabl  (pakTophl)  aHTpomoreHe3a:  OWOJIOTMYECKUE,  COI[MAVIbHBIE.
CooTHolieHne OHOJOTMYECKUX U COIUAIBHBIX ()AKTOPOB B aHTPOIOTEHESE.

OcHoBHbBIE CTaJUU aHTpoIoreHe3a. PanHue yenoBexkooOpasHbie 00e3bsHbI (ITPOKOHCYIIHI)
U paHHHUE MOHTUIBI — OOIIKE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JtoJIei. ABCTPAIONUTEKH —
JBYHOTHE NpeaKd Jiroaen. YenoBek ymenblil, NepBble M3rOTOBJICHUS Opyauid Tpynaa. Yemnosek
MPSAMOXOJISAIIUNN W TIEPBBIA BBIXOJ JIFoJaeH 3a mpenenbl Adpuku. YenoBek reuenb0eprckuii —
001l MpeoK HeaHAepTaIbCKOTO YeI0BEKa U YeIOBEeKa pa3yMHOro. UenoBek HeaH1epTaabCKUu
KaK BHJI JIIOJEH XOJOJHOTO KiIMMarta. YenoBeK pa3yMHbI COBPEMEHHOTO THIA, JIEHHCOBCKUMI
YeloBeK, OCBOCHHE KOHTMHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u maaeoreHOMHKA.

DOBOMIONMS COBPEMEHHOIo uesioBeka. EcTecTBeHHBIH OTOOpP B MOMYMSALMAX YelIOBEKa.
MyrarnmonHslii iporiecc u nonumMopdusm. I[lonmynsaimoHHbIE BOTHBI, Apeiid reHoB, MUTpaLUs U
«3(hdexT ocHOBATENA» B MOMYISAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacel. [lonsiTue o pace. bonbine pacel: eBporeougHas (eBpasuiickast),
aBCTpAJIO-HETPOUAHAS (PKBAaTOpHAlbHAsI), MOHTOJIOMAHAS (a3MaTCKO-aMepHuKaHcKas). Bpems u
IIyTU paccelieHus 4YeloBeka 1o IaHere. EnuHCTBO uenoBedeckux pac. Hayunas
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HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOseHHOCTh  4YenoBeKa K  pa3HbIM  YCIOBUSM
OKpyXaromei cpeapl. Biusnue reorpaduueckoid cpempl U japeiida reHoB Ha MOPQOIOTUIO H
(U3MOIIOTHIO YeIOBEKa.

MeXIUCIUIUTMHAPHBIE METOJAbl B (M3WUeckod (OMOJOTHYECKOW) aHTPOTOJIOTHH.
OBOJIIOLMOHHAA ~ aHTPOIOJIOTHS U TAJCOAHTPOIOJIOTHUSI  YEIOBEUYECKUX  MOIYJISALUiL.
buocounaneHple  uccieqoBaHMsS — HpUpPOJAbI  YeloBeka.  VccnmepmoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEIIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuubplt u  cxembl: «MeToasl  aHTpOmMoOJIOTUM», «['OJOBHOW MO3T  YEJIOBEKay,
«UYenoBexkoobpaszHbie 00e3bsiHBb», «CKENIeT 4YelloBeKa W CKeNleT IIMMIIaH3e», «PyaumeHTs u
aTaBU3MbL», «JIBWXKyIIME CHUJIBI aHTPONOreHe3a», «IBOJIOLUOHHOE JPEBO UEIOBEKay,
«ABcTpasonurek», «HenoBek ymensiin», «HenoBek MpaMoXoaauuiny, «JleHUCOBCKAN YEI0BEK»
«Heanpepranbup», «KpoManboHIB», «Ilpeaku uenoBekay, «ITalbl SBOIIOLNUN YEIOBEKay,
«PacslI yenosekay.

OGopynoBaHue: MYJISDKH OKaMEHEJIOCTEH, MPeIMETOB MaTepUadbHON KYJIBTYPBHI TIPEIKOB
YyenoBeKka, penpoaykuuu (potorpaduu) KapTUH C  MHUGOJIOTHYSCKUMU U OMOICHCKUMU
CIO)K€TaMHM MPOUCXOXKACHUS YeloBeKa, (hoTorpadmy HaX0JI0OK MCKOMAEMBIX OCTATKOB YEJIOBEKA,
CKeJeT YeJIoBeKa, MOJIedb uepera 4eloBeKa W yepemna IIMMIIaH3e, MOJIeib KUCTH YeJOBeKa U
KHCTH HIMMIIaH3€, MOJIETIN Topca MPEAKOB YeI0BeKa.

JladbopaTtopHasi pabora «/3yueHne OCOOEHHOCTEH CTPOCHMSI CKeJieTa 4YeJIOBeKa,
CBSI3aHHBIX C MIPSMOXOXKICHUEM.

IIpakTuyeckas padora «/3yyeHre 3K0JIOrMUECKUX aJanTaldid YeTOBEKay.

Tema 6. Dxojoruss — Hayka O B3aHMOOTHOLIEHMSIX OPraHU3MOB H
HAJ0OPraHU3MEeHHBIX CHCTEM C OKpY:Kalouiei cpeaoi

3apoxaeHue W pasBUTHE IKOJOorMU B Tpymax A. I'ymGonbnara, K. ®. Pymee, H. A.
CeBepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznmensl u 3agaum skosoruu. CBs3b
9KOJIOTHH C JPYTUMH HayKaMHu.

Metonsl skosorun. [loneBbie HaOmOnEHUSA. DKCIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopubie. MoenupoBaHue B 3KOJIOTUHA. MOHUTOPUHT OKpPYKAIOILIEH Cpelibl: JTOKAIbHBIMH,
pEruOHANIBHBIN U TJI00ATBHBIN.

3HauYE€HHE SKOJOTUYECKUX 3HAHMM JJIs YeslOBEeKa. DKOJIOTMYECKOE€ MHPOBO33PEHHUE KAK
OCHOBAa CBfA3€H YeJIOBEUECTBA C MpuUpoaod. POpMUpPOBAHHE SKOJOTMYECKOW KYIbTYpPhl M
9KOJIOTUYECKOU IPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanun

[optpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Ceepuios, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabnuisr 1 cxeMbl: «Paznensl sKonorum», «Metoasl 3koaoruny, «Cxema MOHUTOPHHTA
OKpYKaroLEn Cpesibl».

JlabopaTopHas padora «/3ydeHne METOI0B SKOJIOTHYECKUX HCCIIETOBAHUID.

Tema 7. OpranusmMsl u cpea 0OMTaAHUA

Okonoruveckre (GakTOpbl W 3aKOHOMEpPHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHUECKUX  (akTopoB:  aOmoTHYECKHe, OWOTHYECKHEe, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosoTndeckux (hakropos. [Ipasuno munumyma (K. [lnpenrens, O.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.
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AbuoTtnueckue akropsl. CBET Kak dKoIOTHYecKuid paxTop. JlelcTBIE pa3HBIX Y4aCTKOB
COJIHEYHOT'O CIEKTpPa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYMHIbl PACTEHUH M HKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUTrHalIbHAas poib cBeTa. doTonepuoausm.

Temmneparypa kak skonoruyeckwii Qaxrop. [leiicTBue Temmeparypsl Ha OpPraHU3MBI.
[TolikunorepMHbIE 1 TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPraHU3MBI.

Brnaxxnocts kak skosjorumyeckuid ¢akrop. [IpucnocoOneHus pacteHuil K MOIEP>KaHUIO
BogHOro Oamanca. Kitaccudukanus pacTeHHH TO OTHOIICHHIO K Boje. [IpucmocoOneHus
KUBOTHBIX K U3MEHEHUIO BOJJHOIO PEKUMA.

Cpenpl oOWTaHMsT OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOJNOYBEHHAs, BHYTpHOpPraHU3MeHHas. DHU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOWTaHHS
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. BHemHue v BHyTpeHHHE pUTMbl. CYyTOUYHBIE Y TOAUYHBIE PUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUM JKU3HHU.

XKuznennsie ¢opmbl opranuzMoB. Ilonarue o xusHeHHOU (opme. XKuzHeHHbIE (DopMbI
pacTeHMii: JepeBbs, KyCTApPHUKH, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJICTHUE TpPABBL
XKuznennole GOpPMBI JKUBOTHBIX: THUAPOOMOHTHI, T'€OOMOHTHI, a’pOOMOHTHL. (coOeHHOCTH
CTpOEeHUS 1 00pa3a KU3HU.

buotnueckne  dakToppl. Buapl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYpPEHIIHS,
XMUIHUYECTBO, CUMOMO3 U ero ¢Gopmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxyieOHMYecTBO). Herpoduueckue  B3aumMonelcTBUA  (TONMHMYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHHA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «IKojorudeckue (HakTopb», «CBETOBOM CIEKTP», « IKOJOTHUCCKHUE
TPYIIBI dKUBOTHBIX M0 OTHOIIEHHIO K CBETY», « TEMIIOKPOBHBIE )KUBOTHBIE», «XOJIOJHOKPOBHbIE
KUBOTHBIEY, «DHU3NOJIOTHUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue putMbl», «KusHeHusie GopMbl pacTeHUI», «Ku3HeHHbIEe GOPMBI JKUBOTHBIXY,
«9KOocuCTEMA IIMPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOTO Jiecan, «llenmu nuraHusy,
«XwumuangectBoy, «Ilapasutusmy», «Konkypenius», «Cumonosy», «KommeHcanuzmy.

O6opynoBanue: repbapuu pacTeHU M JKUBOTHBIX, HPUCIIOCOOICHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJIOTUYECKUX  (aKkTOpOB, TepOapuu  CBETONIOOMBBIX, TEHEMIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUM, CBETOIIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repOapuMl U KOJUICKIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, dYyudena NTUIl U 3Bepei, repdapuul pacTeHH, OTHOCSIIMXCS K TUTpodUTaM,
KcepoduTtaMm, Me30(pUTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX,
oOWTAIONINX B Pa3HBIX cpelax, repbapuy U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJat0IInuX
yepTaMu MPUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSM YCJIOBHHM JKU3HH, Tepbapuul Hu
KOJUICKIIMM PACTEHUH U JKUBOTHBIX PAa3JIMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YUYaCTBYIOIIHUX B PA3IMYHBIX OMOTHUECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi padora «BbIsiBiIeHHE IPUCTIOCOOIEHHI OPraHU3MOB K BIMSHUIO CBETa.

JlaGopaTtopnas padora «BblsiBIeHHE NPUCIIOCOOICHUNH OPraHW3MOB K BIMSHHUIO
TeMIEepPaTypbI».

JlaGopaTtopHas paGora «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHHH U3 pa3HBIX MECT
oOUTaHUSD.

Tema 8. IKk0J10rUsA BUAOB ¥ NOMYJISIIHI
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DKOJIOTUYECKHE XapaKTEPUCTHKHU momyssiud. [lonmymsuus xak OHOJOrHuYecKas cUcTeMa.
Ponb HeomHOpOAHOCTH cpenbl, (hu3nyYecKnx OaphbepoB M OCOOCHHOCTEW OHMOJIOTHH BUIOB B
(hopMUPOBaHUY TPOCTPAHCTBEHHOH CTPYKTYPHI Oy sAIHid. OCHOBHBIE OKA3aTEIH MOMYISIHH:
YHUCJIEHHOCTb, IIOTHOCTb, BO3PACTHAas U IOJOBas CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.

Dkojoruyeckasi cTpykrypa nonyiasuuu. OneHka 4HMCIeHHOCTU Nomynsauuu. luHamuka
NONYJSIUK U €€ perynauus. buotnueckuit noreHnuan nonyisuuu. MoaeaupoBaHiue JUHAMUKU
nonymsiuui. Kpuble pocra uuncieHHocTH mnomynsiuuu. Kpuble BbDKHMBaHMs. Perynduus
YHUCICHHOCTH TOMYJSIIUNA: pPOJib (DAaKTOPOB, 3aBUCIIIMX M HE 3aBUCSIINX OT TIUIOTHOCTH.
DKkojorudeckue crpareruu BuaoB (r- u K-crparerun).

[lonsiTne 00 »skojormueckoi Hume Bujaa. Mecroobutanue. MHoromepHas MOJEINb
skonornueckod Humm Jx.M. XarunHncona. Pazmepsl skosornueckoi Humm. [loTeHnumansHas u
peain30BaHHAs HULIU.

Bun kak cucrema nomynauuid. Apeansl BUAOB. BUIBI M KX KU3HEHHBIE CTpPATErHH.
DKOJIOTHYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTH TOBEJIEHUSI W MUTpalud >KUBOTHBIX. buosiornueckue uHBa3Uu
YyKEPOIHBIX BUJIOB.

JdeMoHcTpauuu

[Toptper: [Jx. 1. XarunHCcOoH.

Tabmuis! 1 cxembl: «DKOJIOTHUECKUEe XapaKTepUCTUKU MOMyIsun», «IIpoctpancTBenHas
CTpyKTypa mnomynsiuun», «Bo3pacTHble mnupamMuael nonmyasaun», «CKOPOCTh 3aceleHUs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpranusMammy», «Mopenb skosiornyecko Humm k. H.
XaTuynHCOHAY.

O6opynoBanue: repdapuu pacTeHUN, KOJUIEKIIUN )KMBOTHBIX.

JladopaTopHas pa6ora «[IpucrnocoOiieHnsi ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA €CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MeXAy OpraHu3MaMu B
OHOILIEHO3E.

DOxocuctemMa Kak OTKpbiTas cuctema (A. Jx. Tencnam). DyHKIMOHAIBHBIE OJIOKH
OpraHU3MOB B SKOCHUCTEME: MPOAYLIEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotrudyeckue 0J0ku 3kocucTeM. [TouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE MTOKA3aTENHN FKOCUCTEMBI. bruomacca U npoayKuus. DKOJIOIrMYECKUE MUPAMU/IbI
yrceln, OMOMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpaneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCUuH. [lepBUYHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL.  AHTPOINOTEHHBIE BO3JACHCTBUS Ha Cykieccud. KiumakcHoe coOOIIeCTBO.
buopa3nooOpasue 1 moJHOTa KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKocucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHo8.
Oxocucmemvl myHop, 1ecos, cmenell, NyCmbviHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI.  Arposkocuctema. ArponeHo3. Pasmnums mexnay
AHTPONOTI€HHBIMH U NMPUPOIHBIMU SKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢uopa u dayHa.
Cunantponuzanusi ropoAackoi  ¢ayHsl. buonmormueckoe u  XO3AHCTBEHHOE 3HAUYEHUE
arposKOCHCTEM U YPOOIKOCUCTEM.
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3akoHOMEpHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCUCTBUN  OpPraHW3MOB B
sKocuctemax. Poab Kkackaonozo s¢gexma u 6u008-30uhuramopos (Kiouesvix 6udos) 8
Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
JKOCUCTEMAaMH. YCTOMYMBOCTb OpPraHW3MOB, MONYIALUUNA UM DKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3JCHCTBUM.

Mexanusmol  8030elicmeusi  3aepA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbl IKOJO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeusi. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpauuu

[Toptper: A. [Ix. Tencmu.

Tabmuupl u cxeMbl: «CTpyKTypa OMOLIEHO3a», «DKOCUCTEMa MTUPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DYHKIUMOHAIbHBIE TPYHIbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemectB B d3kocucreMey», «llenn mnuTaHus (macTOuiHas, JETPUTHAs)»,
«DKOoJIOTHYECKasi MUPaMUJIa Yncem», « IKOJOrudecKasl nmupamuaa 0uoMaccedy, « JKoJorundeckast
nupamuaa sHeprumy», «OOpasoBanue Oonorta», «llepBuunas cykueccusi», «BoccraHoBieHue
Jleca Tociie Mmoxapay», «IKOCHCTEMa 03epa», «ATpoleHo3», «KpyroBopoT BEmIECTB U MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOoskocucTem».

OGopynoBanue: repbdapur pacTEeHUN, KOJUICKIIMM HACEKOMBIX, Yydelia NTHIl U 3BEPEH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh YKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHCTEMBI».

JladopaTopHas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HbIX HIKOCHCTEMAX).

IKeKypeusi «IKCKypCUs B THIHYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKYypcHsi « IKCKYPCUS B arpOIKOCUCTEMY (HA TOJI€ WM B TETUIMYHOE XO35SHCTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — oOuieruianerapuas o0ojiouka 3eMiIM, TJI€ CYLIECTBYET WM CYIIECTBOBaia
KW3Hb. PazBuTHe npencrasinenuii o onochepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
ounocdepe. Obnactu 6uocheps! u e€ coctas. JKuBoe BemiecTBo 6rochepsl 1 ero GyHKITUH.

3aKOHOMEPHOCTHU CcymiecTBOBaHMs Onochepsl. OcobenHocTn O6uochepsl Kak riaodaabHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMoreoXuMHYECKHUe HUKIBI (Yriiepoa, a3ota). PUTMuuHOCTS sBNEHU# B Onocdepe.

3oHanbHOCTH OHOChepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIIM: TYHJIpa, XBOIHBIE
Jieca, CMeIIaHHble U IIMPOKOJMCTBEHHBIE JIeca, CTENH, CAaBaHHBI, MMyCTHIHU, TPOIIHMUYECKUE Jieca,
BBICOKOTOpBA. Kimmar, pacTutenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKIOUS OJKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
ouochepHbIx PYHKIUH.

JdeMoHcTpanuu

IToptpersr: B. . Bepranckuii, 3. 3rocc.

Tabmuiet u cxemsl: «I'eocheprr 3emny», «KpyroBopot azorta B mpupoje», «KpyroBopor
yriaepojaa B mpupojae», «KpyroBopot kucnoponaa B mpupojie», «KpyroBopoTt BoJbl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatndeckne mosica 3emmu», «TyHapa», «Taiiray,
«Cwmemanneiii  jec», «lllupokonuctBeHHbit nec», «Cremb», «CaBanHa», «llycThiHY,
«Tponmyeckuii ecy.

Ob6opynoBanue: repbapuu pacTeHUI pPa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.
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Tema 11. YesioBek 1 OKpYykaoumias cpeaa

DKOJIOTUYECKHE KPU3WCHl W WX NpUYuHBL. Bo3neiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHON cpenbl. OxpaHa Bo3ayxa. 3arpsi3HeHuEe BOAHOW cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHenue kiumara.

AHTpOIIOTEHHOE  BO3J€MCTBHME Ha pPACTUTENbHBIM M JKUBOTHBIK Mup. Oxpana
PaCTHTENHHOTO M KXUBOTHOTO MHUpa. OCHOBHBIC NMPHUHIIUIIBEI OXPaHbl MMPUPOIbl. KpacHbIe KHHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). Borannyeckue caapl W 300JI0THICCKHEC
TIapKH.

OCHOBHBIC TIPUHIIAITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECCTBA M MPHUPOIBI. ParmoHampHOE
IIPUPOJIOIIOJIBL30BAHUE M COXpaHEHHE OuoJoruuyeckoro paszHooOpazust 3emud. OOmue
3aKOHOMEPHOCTH TJI00AJIbHBIX SKOJIOTMUECKUX KpU3uCcoB. OCOOEHHOCTH COBPEMEHHOTO KpH3nca
Y €T0 BEPOSTHBIE TIOCIIEICTBHSL.

Pa3BuTHE METOMOB MOHHTOPWHTA pPAa3BUTHS OIACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocbepezaroueli U KOHKYPEHMOCHOCOOHOU
snepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvhvle ungopmayuonnvlie
cucmemvl, obecneuusaioujue O0OCMyn K UHGDOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHo8bl dIKOpeaburumayuy IKOCUcmem U cnoco608 60pbobl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus Mopckux u Ha3eMHbiX 9KOCUCTEM.

JdeMoHcTpauuu

Tabmumbplt u  cxembl: <«3arpsisHeHHe atMoceprl», «3arps3HEHHE THAPOCHEPHI»,
«3arpszHeHue 1ouBbl», «llapHukoBbii  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TEppUTOPUNY, «MoOJenu ynpaBisieMOro MUpay.

O6opynoBanue: (dotorpadun OXpaHAEMBIX pACTeHUH W KUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®eneparun, KpacHoil KHUTH peruoHa.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'A
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUS K pPE3yIbTaTaM OCBOCHHS OOYYarOIIHMMUCS
MIporpaMM CpeJHEro o0IIero 0opa3oBaHus: JMYHOCTHBIC, METAPEIMETHBIE U MPEIMETHBIE.

B CTPYKTYPC JIUYHOCTHBIX PE3YJIbTATOB OCBOCHUA IPOrpaMMbl I10 Oonooruu BBIICJICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAaHWE OOYyJYarOIIMMHUCS  POCCHHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH W CaMOOIPEACICHUIO,
Hanuuue momugayuu K OOydeHWIO OHWOJIOTHH, yeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJEHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M UCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEil ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMM, MNpuUCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCobHOCMU CMAgUmMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA NPOTPAMMEI 110 OHMoIOTNH JOCTUTAOTCA B €ANMHCTBC
y4eOHOW M BOCIUTATEIBHON NEATETHHOCTH B COOTBETCTBUHU C TPAIUIIMOHHBIMU POCCHHUCKUMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMU U JYXOBHO-HPABCTBCHHBLIMHU IICHHOCTAMU, MMPHUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMH IOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHHSI K 3aKOHY M MPaBONOPSAIKY, YEIOBEKY TPyAa U CTaplieMy IMOKOJIEHHIO, B3aUMHOIO
yBaKeHHs, OEpEeKHOr0  OTHOIIEHHWS K  KyJAbTYpHOMY  HAacleOUI0 U TpaJulUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro mpeamMera «buosorusy» NOKHBI OTpakaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYJaroNIUXCsi PyKOBOJACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAlii, MO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUM, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHue >KU3HEHHOTO OIbITa M ONBITAa JESITeNbHOCTH B IMPOIECCEe peali3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCcKOro BOCIIMTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarolerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTHU MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelIeHny y4eOHBIX U MMO3HABATENbHBIX 33/1a4, BHIIOJHEHUH OUOJIOTUYECKUX HKCIIEPUM EHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIIGHHUIO K SIBICHHUSAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME y4YUTBIBATh B CBOUX JCUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOSXKIECHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTApHOMN M BOJOHTEPCKOU NIEATENHHOCTH;
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2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS K
CBOEMY HApOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJIbTYpY, IPOLIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJICIWIO ¢ TaMSATHUKAM TPUPOJIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATH BKIJIAJ POCCHICKHX YUYEHBIX B CTAaHOBJICHHWE W Pa3BHUTHE
OHMOJIOTHH, TOHUMAaHUS 3HAYCHUSI OMOJIOTHH B TIO3HAHUU 3aKOHOB TIPHUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)EHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUHCKOT0O HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CrIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBON IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHusi, (OPMHUPOBAHUA  KYJIbTYPbl 3I0POBbS M
IMOLMOHAJIBHOIO 0JIArONoJIyYns:

MOHMMAaHKE U peaju3alus 3J0pOBOro U 6e30macHoro o0pasa >KU3HH (370pOBOE MUTAHHE,
coOroieHre TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyecKas aKTHUBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJJICKTUBHOTO O€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U KU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHM M HEMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOIEHHUS aIKOTOJI,
HApPKOTHUKOB, KYpeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOM JEATEIBHOCTH TEXHOJIOTHUECKOW U COLMAIbHOM HANpPaBIE€HHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKylo
NEeSTENbHOCTb;

HMHTEpEC K pa3jMyHbIM cdepaM MNpoQeccCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oynymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO Ha MPOTSIKEHUHM BCel
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:
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9KOJIOTHYECKHU 11eIecO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CylIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS JKOJOTHYECKOW KYIbTYphI: MPUOOPETCHHE OIBITa TIAHUPOBAHHS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJICTBUMN JUIsl OKPYKAIOIICH Cpe/Ibl;

OCO3HAHUE TJIOOABHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIJIEM U MyTeH UX PEIICHHS;

CIIOCOOHOCTh HMCIIOJIh30BaTh MPUOOpPETaeMbIe MPU U3YUYSHUU OMOJIOTHH 3HAHUS M YMCHHS
MpU PEIICeHUHU TPoOJeM, CBA3AHHBIX C PAMOHAIBHBIM MPUPOIOIOJIB30BAHUEM (COOIIOICHUE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOChephl);

AKTUBHOE HEMPUSTUE JIEHCTBHM, NMPHUHOCSIIUX BpEI OKPYXKAIOIICH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTUYECKUE TOCIEACTBUS MPEINTPUHUMAEMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYIbTYphI, OIbBITA
NESITETPHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIbHOM, KOMMYHMKATUBHOM W COLMAJIbHOM TMpPaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJOTHYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

chOpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd © OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJIOTEe KYJIBTYP,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHS
MEXIY JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHMMaHHe crenupuKkn OMOJIOTHM KaK HAayKH, OCO3HaHHS €€ poju B (POPMUPOBAHUU
PaIMOHATIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBiIeHHsI 00 OKpYy>KaloeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M O0O0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U peleHnH MpoobIeM COXpaHeHHs MPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJII COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoa K yCTOWYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
MCIO0JIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbI, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIMOHAIHHOU
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUU OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHajiu3a W OOBSCHEHHS SBIICHUMN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOASIIIUX B HEM HM3MEHEHUH, yMEHHUEe JenaTb 0OOCHOBAaHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAay4yHBIX (DaKTOB U HMEIOIIUXCS [aHHBIX C LENbI0 TMOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCTOJIb30BaTh OMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX KU3HEHHBIX CUTYAIIUX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY O0Opa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TOJYYCHHIO HOBBIX 3HAHUW MO OHOJIOTMM B COOTBETCTBUU C >KHU3HEHHBIMU
MOTPEOHOCTSMHU.
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METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3ysbTaThl OCBOEHUS y4eOHOro mpeamera «buoJIOrus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCS  MEKAUCUUIUIMHAPHBIC
(Mex1peAMeTHbIE) OOLIEHAYYHbIE TTOHATHS, OTPaXKaroIIHe LEJI0CTHOCTh HAyYHOU KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOAO0B NIO3HAHUA, UCIIOJB3YCMBIX B €CTCCTBCHHBIX HAayKaX (BCHIGCTBO, OHEPTru-,
SBJICHHUE, IPOIECC, CUCTEMa, HAyYHBIA (AKT, MPHUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHUE, HAOIIOJICHUE, M3MEPCHHUE, IKCIICPUMEHT W JIPYTHE); YHHBEpPCAIbHBIC
yueOHble NIeiicTBHs (IIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIONINE
(dbopMupoBaHre (PYHKIMOHATHHONW T'PAMOTHOCTH M COIMAJLHOW KOMIIETCHIIUU OOYUYaIONTUXCS,
CIOCOOHOCTh oOy4Jaronuxcs MCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHble JEWCTBHUS B I03HABATEIbHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare wusydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHUs Yy
obyuarorierocs OyayTt chopMUpoBaHBI MO3HABATENbHBIE YHUBEpPCAJIbHbIE y4eOHBIE ICHCTBUSA,
KOMMYHHUKATHBHBIC YHUBCPCAJIBHBIC yqe6HLIe HeﬁCTBHZ, PETYIATHBHBIC YHHUBCPCAJIBbHBIC
y‘-Ie6HI)Ie JIeI\/'ICTBI/ISI, COBMECTHAs ACATCIIBHOCTD.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHET0 OOIIero 0o0pa3oBaHUS
JAOJIKHBI OTPaXXaTh:

OBJIa}IeHI/Ie YHuBEpPCaJIbHBIMHA y‘leﬁHBIMl/l MOo3HaBaTCJIbHbBIMU HeﬁCTBHﬂMH:

1) 6a3oBbIe JJOrHUecKue AeiicTBHUs:

CaMOCTOSITENIbHO (pOpMYNIHpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINICHUS (aHalu3a,
CUHTE3a, CpaBHEHHS, KiaccuduKaruu, OOOOIICHMS), pPACKPBIBATh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATh CBS3H C APYTUMU HOHITUSIMHU);

OTIPEIeNIATh LEJIN JeATeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHU HUX JOCTHXKECHHUS,
COOTHOCHUTH PE3YyIbTAThI AEATEIHHOCTHU C MOCTABICHHBIMU LIETAMU;

HCIOJIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObscCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pacCyXAeHHs] (MHIYKTUBHbIC, JACIyKTUBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHHS;

MIPUMEHSITh CXEMHO-MOJIEJIbHbIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBS3ECH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3IMYHBIX HH(OOPMALMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IUIaH PEUICHUs MPOOIeMbl ¢ YUETOM aHAU3a UMEIOIIUXCS MaTEepPUATIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEACTBUN AEITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYATbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbIe HCCIEN0BATEIbCKHE NeHCTBHS:
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BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKONW M MPOSKTHOUW JCSITENLHOCTH, HABBIKAMH
paspernieHus mpodseM, CnocoOHOCTBI0O U TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
pEIICHUS MPAKTUIECKHX 3371249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCILHOCTH IO TOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJE TPU
CO3JaHUH Y4EOHBIX U COIMATBHBIX TIPOCKTOB;

(dbopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pa30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaJIM3WpPOBATh 3ajady, BBIJIBUTATH
TUTOTe3y €€ pelIeHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJYYCHHBIE B XOJC pEIICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCCHOHANBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAaHUS B  TIO3HABATEIbHYIO M  TPAKTHYECKYIO  00JIacTH
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIC HJICH, MpEIaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI ¥ 3a]1a4H, IOTTYCKAIOIINE aTbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCSI B PA3IMUYHBIX MCTOYHWKAX MHPOpManuu (TEKCTe yd4eOHOTO MOocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax HaHHBIX, B VHTepHeTE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTABICHHS, KDUTUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHBOPECUYHBOCTH;

(dbopMynHpOBaTh 3alpochl U TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOMCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, HeoOX0IMMOH JIJIsl BRITIOJTHEHUST YYeOHBIX 33/1a4;

pHOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KadyeCTBE CpeACTBa Npu paboTe ¢ OHOJOrHYECKOU
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUYECKHE M MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHATypy, HOMEHKJIATYPY, KCIOJB30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIQJIETh HAaBBIKAMU DACIIO3HABAHUA W 3alIUThl WHGOpMalWU, HHPOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JAeliCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOTe
WM TUCKYCCHUU TIO CYHIECTBY 0OCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCH], BHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBHITIOJHEHHSI TpeiaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHH);
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pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, IMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(PIMKTHBIX CUTYAIMH, YMETh CMATYaTh KOH(PIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
IPYrUX JIOJIEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMynHpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) coBMecTHas 1eITeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJIoru4eckoi mpoOieMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHSI TPYIIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeNbHOCTH, OPraHHU30BBIBATH M KOOPAMHHUPOBATH
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETHYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

Ogy1ajeHNe YHHBEPCAJIbHBIMH PEryJIATUBHBIMYU AeHCTBUAMM:

1) camoopranuzanmus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIEM U HX pELICHHUsS B
AKHU3HEHHBIX M y4EOHBIX CUTYyalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMU LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLICHUIO K XMBOW NPUPOAE, CBOEMY 3I0POBBI0 U 3J0POBBIO
OKPYKAOIINX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh MO3HABATENbHYIO JAEATEIBHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh ¥ (OPMYIUpPOBaTH COOCTBEHHBIE 3alaud B OOPa30BaTEIbHOM JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIISATh IUIaH PeLIeHHs MPoOIeMbl ¢ YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUM];

JiesIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (OPMUPOBAHUIO M MPOSIBIICHUIO IIUPOKOI SpYIUIIMK B PA3HBIX 00JaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJILTATOB LENISM;
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BJIAJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHI, NCIIOIH30BATh MPUEMBI pedIIeKCuu
JUIsl OLIGHKU CUTYalluH, BBIOOPA BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE ce0s M APYruX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYrUX IIPY aHAIU3E PE3YyJIbTaTOB ACSITEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLIHOKH;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS cCOJepkaHus yueOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecriedeHne npouaIbHOr0 00y4eHuUs: 00yJarOInXCs
ouonoruu. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAalMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JESITeIbHOCTH O TOJYYEHHIO HOBBIX 3HAHUN W HMX NPUMEHEHHMIO B PA3JIUYHBIX y4EOHBIX, a
TaK)Ke B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3Y4EHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE U PO OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOM KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOJBI U
pelIeHnH MpodieM palMoOHaIbHOTO TPUPOIOTIONB30BAHMS, O BKJIAJE POCCUNCKUX U 3apyOexKHBIX
Y4€HBIX B pa3BUTHE OMOJIOTUH;

BIIQJICHUE CUCTEMON OMOJIOTMUYECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATarolliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpraHu3M, MeTaboym3M, TOMeocTas,
CaMOperyJslns, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ounosornueckre Teopun (kimerouHas teopus 1. IlIBanna, M. Illneiimena, P. Bupxona,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. M. BaBuioBa — o nieHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMIT), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOTO MOKOJICHHUS, paCUIeIICHUs, YUCTOThHl TaMeT, He3aBUCUMOTo HacnefoBanus I'. Menpens,
TOMOJIOTHUECKUX PSIOB B HacCIeNCTBEeHHOW wusMeHuynBoctu H. W. BaBumnoa), mpuHIUMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCHIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIEIOBAHUSX KUBBIX O0BEKTOB (OMUCAHKE, U3MEPEHHE, HA0II0IEHUE, SKCTIEPUMEHT);

YMEHHE BBIICIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKApHOT U 3YKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, rpuOOB, pacTeHuUH,
KUBOTHBIX U YEJIOBEKA, CTPOEHUS OPraHOB M CUCTEM OPraHOB PACTEHMM, JKMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTEeHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLIEHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOro M reTepoTpo(HOro TUMOB NMHUTAHUS, (OTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PAa3MHOXKEHHUS,
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MHIUBUAYAJIBHOIO pa3BUTHS OpraHu3Ma (OHTOI€He3a), B3aUMOJICHCTBUS T'€HOB, I'E€TEPO3HUCA,
HCKYCCTBEHHOI'O 0TOO0PA;

YMEHHUE YCTAaHABJIMBATH B3aUMOCBSI3M MEXKJy OpPraHOMJIAMH KICTKH W HMX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEW U UX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuii, JKMBOTHBIX M YeJOBeKa M HMX (YHKIHMAMH, MEXKIy CHUCTEMaMH OpPraHOB M UX
GYHKIMSAME, MEXIY dTamaMyd OOMEHa BEIIECTB, ATAallaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX
LIUKIOB OpraHu3MOB, OJTalaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢deHoTunom u (pakropamu cpensl OOUTaAHHUS;

YMEHHE BBISBISITh OTIUYUTEIbHBIE NMPU3HAKU JKHUBBIX CHUCTEM, B TOM YHCIIE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIO0JIb30BATh COOTBETCTBYIOLUE aPTYMEHTHI, OMOJIOTMUECKYI0 TEPMUHOJIOTHIO 1
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJIOTMYECKUMH TpollecCaMd U SIBJIEHUSIMH, JejaTb BBIBOJBI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOMI0aTh MpaBuiia MpU
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CPEICTBAMH,
dbopMynupys Leib UCCIeA0BaHNS, aHAIM3UPOBATh MOJIy4E€HHbIE pe3yJbTaThl U J€J1aTh BBIBO/IBI,

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHU H
MEIUIIMHE, MPOBOJMMOI Ha 0a3e MIKOJBHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MIOJTy4EeHHbIE PE3YyIbTaThl HA YUEHUUYECKUX KOH(EPEHIHIX;

YMEHHUE OLIEHUBaThb JTUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEJOBAaHUN B 00JacTH
OMoJIOTMM M MeIUIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JJaHHUEe TPAHCTEHHBIX OPIaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oyaymiel mpoeCcCHOHAIBHON JIEATEILHOCTH B
oOnacti OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOIUH, BETEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HMHTEPEC, HAIPABJIEHHbI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U IMPOAOJKEHHE OHOJOrM4ecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpoQecCUOHANBHOIO U BBICHIETO 00pa30BaHUsl.

[IpenmeTHble pe3ynabTaTbl OCBOEHMs ydeOHoro mnpenmera «buosiorus» B 11 knacce
JOJIKHBI OTPA’KaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJOIMH B CUCTEME €CTECTBEHHBIX HAayK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYUYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUH 3KOJIOTHYECKUX MPOOJeM 4YeloBEYecTBa, a TaKKe B PELICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (HOPMUPOBAHMM IIEHHOCTHOTO OTHOLUEHHS K
IpUpOJE, OOILIECTBY, YENIOBEKY, O BKJIZe POCCUICKMX U 3apyOeXHbIX Yu€HBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET OMpPENENCHUS U
MIOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralMUX OHOJOTMUYECKUX TEPMUHOB M TOHATUH (BHL,
sKocucTema, Ouocgepa), Ouosormueckue Teopun (dBosronoHHas teopuss Y. JlapBuHa,
CHUHTeTHUYecKasi Teopusi sBorouuu), yueHus (A. H. CeBepuoBa — 0 MyTSIX M HalpaBJIEHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocdepe), 3akoHsl (reHeTndeckoro papHoBecust Jx. Xapau
u B. Baiiabepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTUYECKOM MUpaMuUbl SHEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);
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YMEHHE BJAJCTh OCHOBHBIMH METOJAMH HAy4HOTO TIIO3HAHUS, HCIIOJIb3yEMbIMH B
OMOJIOTHYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB W JKOCUCTEM (OMHCaHHE, H3MEpEHHE,
HaOJII0JICHUE, DKCIIEPUMEHT), Clloco0aMM BBISBIICHHS M OLEHKH aHTPOIIOTEHHBIX U3MCHCHHI B
pUpPOJIE;

YMEHHE BBIJCISATh CYIICCTBCHHBIC NPH3HAKH: BHIOB, OHOTCOIICHO30B, DKOCHCTEM U
Oonocdepsl, CTAaOMIM3UPYIOLIETO, IBIKYIIETO U Ppa3pbIBAIOIIETO €CTECTBEHHOro OTOOpa,
AJUIOTIATPUYECKOTO M CUMITATPUYECKOTO BUI000PA30BaAHUS, BIUSHUS JIBHIKYIIUX CHJ DBOJIIOLUH
Ha TeHO(OH] MOMYJISIUYU, TPUCIIOCOOICHHOCTH OPraHU3MOB K Cpelie OOMTaHHs, YepeIOBAHHUSI
HAIpaBJICHUH YBOJIIOIMH, KPYTOBOPOTA BEIIESCTB U MOTOKA SHEPTUH B IKOCUCTEMAX;

YMCHHE YCTaHaBJIMBATh B3aUMOCBS3M MEXKIYy MPOIECCAMU 3BOJIOLUY, BIKYIIUMH
CHJIAMU aQHTpPOTIOTEHE3a, KOMIOHCHTAMH Pa3IMYHbIX dKOCHCTEM M MPHUCHOCOOJICHUSAMHU K HUM
OpraHH3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpeie oOWTaHHs, aOMOTUYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpraHM3MOB B COOOIIECTBAX, AaHTPOTIOT€HHBIX H3MEHCHUH B SKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE apPIyMEHThI, OHOJIOTHYECKYI TEPMUHOJIOTHIO U
CHMBOJIUKY ISl JIOKAa3aTelbCTBA POJCTBA OPraHW3MOB PAa3HBIX CHUCTEMATHYECKUX TPYII,
B3aUMOCBSI3U OPraHU3MOB U Cpe/ibl OOWTAHHSI, EIUHCTBA YEIOBEYSCKUX PAC, HEOOXOJUMOCTH
COXpaHEHHsT MHOTOOOpa3usi BUIOB M KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS MPUPOJIbI U
4eJI0BEYCCTBA;

yYMEHHE peliaTh OHOJOTHYECKHE 3aja4d, BBISBIIATH MPUYMHHO-CICIACTBCHHBIC CBS3U
MEXIy HCCIEAYEMbIMH OHMOJIOTUYECKUMHU TPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH ITOJTYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTUYECKUE pabOTHI, COONIOIATh MpaBHia TPU
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 000 PYIOBAHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bI, IMPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
bopMyHpys 1EeNb UCCIISIOBAHMS, aHATTM3UPOBATH MOJTYYCHHBIC PE3YJIbTATHI U JICJIaTh BHIBOJIBI,

YMEHHUE y4acTBOBaTh B YUCOHO-HCCIIENOBATEIbCKONW paboTe 1Mo OWOJIOTHH, 3KOJIOTHU U
MEIMIIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, M IYyOJIMYHO TPEACTaBIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKJACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPHUYMHAX, TMOCIEACTBHSIX M CIIOCO0AaX MPEAOTBPALICHHUS TJI00ATBHBIX
M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP OyaymieH nmpodhecCHOHAbHOW ACSITEIIBHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJONOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJOTHH,
TICUXOJIOTUH, BETCPUHAPUH, CEILCKOTO XO3SHCTBA, MUINEBOW MPOMBIILICHHOCTH, YIiIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTO O00pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(eCcCHOHATBHOTO U BBICIIETO 00pa30BaHUsL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
bubmmoreka [IOK
1 b 1
HOMOTIB Kt Hayka https://m.edsoo.ru/7f41c292
2 JKuBple cHCTEMBI M UX U3yYEHUE 2 EtptIngI'I;I/(;rTleeIZiZ(I)_E)OrIé 7§41c292
bu6mmoreka [IOK
b 2 .
3 HOMOTHEL IICTICH 0.5 https://m.edsoo.ru/7f41¢292
4 XuMHUecKasi OpraHusanus KIeTKH 10 1 Etl/tlgjsw/l /(;zzlfii(i}é 176416292
: CTpOCHIE H (yHKILH KIeTiH i : 5353?/§Zﬁ1i2}§/7f410292
6 OOMeH BelecTB U MPEBpaIICHUE SHEPTUH B 9 | bubmuorexa [JOK
KIeTKe https://m.edsoo.ru/7f41c292
7 HacneacrBennas nadopmanus u 9 0.5 bubmuoreka [JOK
peanuzanus eé B KJIETKE : https://m.edsoo.ru/7f41C292
. bubmuoreka [JOK
8 XK 6 1
HISHEHHBIH LT TUICTIH https://m.edsoo.ru/7{41c292
9 Crpoenue u GyHKIIUU OPraHU3MOB 17 1.5 E;ISSI;I /(I)ITIZIE;(I){)O:E 76416292
10 Pa3sMHOkeHUE U pa3BUTHE OPraHU3MOB 8 1.5 l]?tI/tIS:'I;I/(I)ITleeIi(I)l()OrIIf 76416292
1 I'eneTnka — HayKa O HACIEACTBEHHOCTH U ) 0.5 bubnuorexa [IOK
M3MEHYMBOCTH OPraHU3MOB : https://m.edsoo.ru/7f410292
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bubmuoreka [JOK

12 3 10 1
AKOHOMEPHOCTHU HACJICJICTBEHHOCTH hitps-//m.edsoo.ru/7f41c292
bubmmoreka [{OK
13 3 6 1
AKOHOMEPHOCTH H3MEHHHBOCTH https://m.edsoo.ru/7f41c292
bu6mmorexa [{OK
14 T 3 .
CHETHIKA HeloBeKa 0-5 https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
15 C 4 1
CJIEKITUST OPraHU3MOB https://m.edsoo.ru/7f41¢292
bubmmoreka [{OK
16 b 0 4
MOTEXHOJIOTHS U CHHTETHYECKas] OMOIOT U https://m.edsoo.ru/7f41c292
17 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 13
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11 KJIACC

KoanyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Konrpoiabnbie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
| 3apoKIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX 4 bubnuoreka [JOK
Mpe/ICTaBIeHUH B OMOJIOTHI https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
2 M g 14 2
HMKPOIBOJIOIHA 1 €€ PESYILTATE! https://m.edsoo.ru/7f41cc74
3 Maxkpo3Boronus U €€ pe3yiIbTaThl 6 bubmorera [IOK
P 1 pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 15 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
5 ITpouncxoxeHne ueaoBeKka — aHTPOIIOTeHe3 10 1 Bubmmorexa [IOK
POMEXOMACHHE HeN0Beka — arTporiorer https://m.edsoo.ru/7f41cc74
) DKOJIOTHS — HayKa O B3aI/IM;)OTHOIHeHI/I:X . os BuGmorexa [OK
OpPra’Hu3MOB U HaJOPraHU3MEHHBIX CUCTEM .
p . 71ob ~ https://m.edsoo.ru/7{41cc74
C OKpYXarolen cpenon
bu6mmoreka [JOK
7 O §) 1.5
PIAHUSMBL I Cpelia OOuTatiuA ? https://m.edsoo.ru/7f41cc74
8 OKOJIOTHS BUIOB U MOIMYIAIHUN 9 0.5 bubmorexa HOK
A yim ) https://m.edsoo.ru/7f41cc74
9 DKOIOTHS COOOIIECTB. DKOJIOTHUECKUE 12 0.5 bu6mmoreka [JOK
CHUCTEMBI ) https://m.edsoo.ru/7f41cc74
bu6 OK
10 buocdepa — rnobanbpHast skocucTemMa 6 uommorexa Ll

https://m.edsoo.ru/7f41cc74
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bu6mmorexa [IOK

i Heroex i okpyiarowmas cpesa 6 https://m.edsoo.ru/7f41cc74
2 HOBTOPGHI/IG, 0000111eH1Ee, CHCTEMATH3AIIHAS g
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Koun4yecTBo yacos DJIeKTPOHHBbIE HU(PPOBHIE
w/n Tema ypoka Beero Kontposabubie | IlpakTuuyeckue | 00pasoBaTe/ibHbIE
padoTsbI padoThI pecypcebl
| buosorus kak KOMIUIEKCHAs! HayKa U KaK 4acTb | bubnuorexa [JOK
COBPEMEHHOTO OO0IIeCTBA https://m.edsoo.ru/7f41c292
. bubmuoreka [IOK
2 JKuBbI€ CUCTEMBI U KX CBOMCTBA 1 hitps://m.edsoo.ru/741¢292
3 YpoBHEBasI OpraHu3anys )KUBbIX CUCTEM 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f41¢292
4 Hctopust OTKPBITUS U U3YyYEHHUS KIIETKH. | bubmuorexa [JOK
Knerounas teopus https://m.edsoo.ru/7f41¢292
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonorun. [Ipaktraeckas padota «3yuenue
5 METOJIOB KJIETOYHON OMOJIOTHH | 0.5 bu6mmoreka [IOK
(xpomatorpadus, anexTpodopes, https://m.edsoo.ru/7f41¢c292
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»
6 XUMHYECKUN COCTaB KICTKU 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
7 MuHepalibHbIE BENECTBA KIETKHU, UX 1 bu6mmoreka [JOK
OuoJIoTHYecKas pojb https://m.edsoo.ru/7f41c292
Opranudeckue BeIIecTBa KJIETKH — OENKU.
8 H§60paTOpHaH pagi)Ta «O6HapyxeHue OEJIKOB ¢ 1 0.5 bubmmorexa IOK
. https://m.edsoo.ru/7t41c292
MOMOIIBIO KAUE€CTBEHHBIX PEAKIINII»
9 CgoiicTBa, k1accuduxanus u GyHKIIN OeIKOB 1 bubnunoreka [JOK
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https://m.edsoo.ru/7f41¢c292

10 Oprannydeckue BenecTBa KJIETKH — YIJIEBOIbI bubmorexa HOK

https://m.edsoo.ru/7f41¢c292

11 Oprannydeckue BemecTBa KISTKH — JUIHIbI bubmorexa [TOK

https://m.edsoo.ru/7f41¢c292
Hyxneunossie kucnorsl. JJHK u PHK.

2 JlabopaTtopHnast pabota «lccnenoBanue 0.5 bubnuorexa [JOK
HYKJIEMHOBBIX KHUCJIOT, BBI/IEJIEHHBIX U3 KJIETOK https://m.edsoo.ru/7f41c292
Pa3IUYHBIX OPraHU3MOBY

13 Crpoenue u pyakiuu ATO. Jlpyrue bubmuorexa [JOK
nykieosuarpudochars (HTD) https://m.edsoo.ru/7f41¢c292

14 Cexsenuponanue JJHK. MeToasl reHOMUKH, bubmuorexa [JOK
TPAHCKPUIITOMUKH, TIPOTEOMUKHU https://m.edsoo.ru/7f41¢292

. bu6mmoreka [IOK

15 MeToztst cTpyKTypHOH GHonoTHi https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK

16 Tunsl knetok. [IpokapuoTuueckas KieTka https-//m.edsoo.ru/7f41¢292
CrpoeHune 73yKapuoTUYECKON KIIETKH.

17 HpI;KTquCIZEI §a60Ta «3yueHnue cBOUCTB 0.5 bubmmorexa OK

N https://m.edsoo.ru/7f41c292
KJIETOYHOI MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapaT KJIETKH bubmmorexa OK
https://m.edsoo.ru/7f41c292
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.
19 HII)[aKTquciaﬂ pa60Tre)1 «I/I3yflleHI/Ie JIBUKEHUS 0.5 bubmuorexa OK
https://m.edsoo.ru/7f41c292
IUTOTIIA3MBI B PACTUTENBHBIX KIETKAX)»
[TonyaBTOHOMHBIE OpraHOU/IbI KJIETKHU: BuGmiorexa 1IOK
20 MUTOXOHAPUH, Iu1acTuabl. JIaboparopHas 0.5

pa60Ta «HccnenmoBaHue IIa3MoIn3a U

https://m.edsoo.ru/7{41c292

36




ACIUIa3MOJIM3a B PACTUTCIIbHBIX KIICTKAX»

21 HememOpaHHbBIC OpraHOMIbI KICTKH bromiorexa LIOK
P P A https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
22 C
TPOCHHE 1 pyHKIHH 57pa https://m.edsoo.ru/7f41c292
C
33| oyapmor. Matoparopwan paora dlfsysere 05 | bubmoreralOK
YKapHOT. paTopHai p i ' https://m.edsoo.ru/7f41¢292
CTPOEHUS KJIIETOK PA3IMYHBIX OPraHU3MOB)
ACCUMMIIALIAS ¥ TUCCUMUIISIINS — JIBE
o .T 0 .
5y JCIT;(SI:)OI;HOMeZa O;'Igljl\/;a HI:HHe 0 ZIeHa BEIIIECTB BuGmorexa LIOK
TOpHas T HU
PATOp Iv) By https://m.edsoo.ru/7f41¢292
KaTaJINTUYECKOW aKTUBHOCTH ()epPMEHTOB (HA
MpUMEpe aMHUIIa3bl WIH KaTajiasbl)»
DepMEHTaTUBHBIN XapaKkTep peakuii
0 . JIab
| e iowe ey o Domomtok
paboTa (I3yHCHHE QEPMEHTATHBHOT ' https:/m.edsoo.ru/7f41¢292
pacHieruieHus] IEPOKCHAa BOIOpoa B
PaCTUTEIBHBIX U )KUBOTHBIX KJIECTKAX)
bu6mmoreka [JOK
26 b - 0 - 0
€JIKU-aKTUBATOPBI M OCJTKU-UHTHOUTOPBI hitps-//m.edsoo.ru/7f41¢292
bubmuoreka [JOK
27 AB i 0
TOTPO(HEIF THIT 0OMEHA BeIleCTR https://m.edsoo.ru/7f41¢292
28 ®doTtocuHTe3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292
PABHEHHE [POLECCOB QOTOCHITES ' https://m.edsoo.ru/7f41¢292
XEMOCHHTE32»
30 AHa’poOHBIE OpraHu3Mbl. Busl OposkeHusl. bubnunoreka [JOK

37




JlaboparopHas paboTta «CpaBHEHHE MPOIIECCOB
OpOKCHHUSI U ABIXAHUSDY

https://m.edsoo.ru/7f41¢c292

AdpoOHBIE OpraHU3MBbI. JTaIbl SHEPTETUYECKOTO

bubmmoreka [{OK

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

| e T
CHETASET https://m.edsoo.ru/7f41c292

33 Peakiiuu MatpuyHOTO CMHTE3a bubmmorexa [OK
https://m.edsoo.ru/7f41c292

. bubmuorexa [IOK
34 Tpanckpunuus — matpuunsblil cuaTe3 PHK hitps-//m.edsoo.ru/7f41¢292

N bubmuorexa [JOK
35 Tpaseasuist i e STarsi https://m.edsi.ru/7f4lc292

36 KonupoBanue amuHokucioT. Poss pubocom B bubmuorexa [JOK
O6uocuHTe3e O6enka https://m.edsoo.ru/7f41¢292

37 Opranuzanus reHomMa y NpoKapuoT U 3YKapuoT Bubnuorexa LOK
https://m.edsoo.ru/7f41¢c292

18 MonekynasipHble MEXaHU3Mbl SKCITPECCHUU T'€HOB bubmuoreka [JOK
y 3yKapuoT https://m.edsoo.ru/7f41c292

15 | cfaremt rapaser. Tputnmeneas pars 05 | Bnbmorer LOK
«Co37AHME MOTETH BHpYCay https://m.edsoo.ru/7f41c292

40 BupycHble 3a0607eBaHus YeTIOBEKA, )KUBOTHBIX, bubnunoreka [JOK
pacTeHui https://m.edsoo.ru/7f41c292

41 HanoTexHonoruu B OMOJIOTUHN U MEIHUIINHE bubmiorexa LIOK
https://m.edsoo.ru/7f41c292

42 Ku3HeHHBIN MK KISTKU bu6mmoreka [JOK
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https://m.edsoo.ru/7f41¢c292

. bubnuorexa LIOK
43 Matprrietii criires JAHK https://m.edsoo.ru/7f41¢c292
m Xpomocomsl. JlabopaTopHas pabota «/3ydenne 0.5 bubnuorexa [JOK
XpOMOCOM Ha FOTOBBIX MUKpOIIpenapaTax» https://m.edsoo.ru/7f41¢c292
bubmmoreka [{OK
3 flenetie KICTKI — MHTO3 https://m.edsoo.ru/7f41¢292
Tunel knetok. KapuokuHes U IUTOKUHES.
46 JlabopaTtopHnas pabora «Habmogenne Mmutos3a B 0.5 bubnuoreka [JOK
KJIETKaX KOHUMKa KOPEeIlKa JyKa (Ha TOTOBBIX https://m.edsoo.ru/7f41¢292
MUKpOTpernaparax)»
47 Perynsauust >KM3HEHHOTO 1MKJIA KJIETOK bubmorexa OK
https://m.edsoo.ru/7f41¢292
48 OpranusM Kak €IMHOE 11eJI0€ bubmorera [IOK
https://m.edsoo.ru/7f41¢292
49 Txkanu pacrenuii. JlabopatopHas pabora 0.5 bubmuorexa [JOK
«M3ydeHne TKaHeH pacTeHUI https://m.edsoo.ru/7f41¢c292
TkaHM )KUBOTHBIX U 4yenoBeka. JlaboparopHas bubmuoreka [JOK
50 . 0.5
pabota «/3ydyeHue TkaHel KUBOTHBIX)» https://m.edsoo.ru/7f41c292
Opransl. CucreMsl opranos. JlaboparopHast
51 paIZSOTa «3yueHue oI;)raHOB I_[BeTKzBOFI()) 0.5 bubmmorexa IOK
https://m.edsoo.ru/7f41c292
pacTeHus»
52 Ornopa Tena opraHu3MoB Bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
53 JIBuKEeHNE OpraHu3MOB bubnmorexa HOK
https://m.edsoo.ru/7f41c292
54 [Iuranue opranu3mMoB bubnunoreka [JOK
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https://m.edsoo.ru/7f41¢c292

55 ITuTanue MO3BOHOYHBIX )KMBOTHBIX. bubmuoreka [JOK
[IumeBapurenbHas cucTeMa 4eaoBeKa https://m.edsoo.ru/7f41¢c292

bubmmoreka [{OK
36 Jloixaitiie OpraHsMoB https://m.edsc]i.ru/7f41c292

57 JIpIXaHue MO3BOHOYHBIX )KMBOTHBIX M YeJIOBEKA bubnwotexa LIOK
https://m.edsoo.ru/7f41c292

58 TpaHCcHOpT BEIECTB y OPTaHU3MOB bubmmorexa LIOK
https://m.edsoo.ru/7f41c292

59 KpoBeHocHas crcteMa Mo3BOHOYHBIX KUBOTHBIX bubnuoreka [IOK
1 4eJIOBEKa https://m.edsoo.ru/7f41¢c292

60 Brinenenue y opranusmMon bubmorexa LIOK
https://m.edsoo.ru/7f41¢c292

61 3ammTa y OopraHu3MOoB Bubnuorexa LIOK
https://m.edsoo.ru/7f41¢292

62 NmMmyHHas cuctema deoBeka Bubnuorexa LOK
https://m.edsoo.ru/7f41¢c292

63 PazapakuMocTh 1 perynsmnus y opraHu3MoB Bubmiorexa LIOK
https://m.edsoo.ru/7f41¢c292

64 ['ymopanibHast peryasuus u SHI0OKpUHHAS bubmuoreka [JOK
CHCTEMa KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41c292

65 dopMbl pa3MHOKEHUS OPTaHU3MOB bubmmorexa OK
https://m.edsoo.ru/7f41c292

66 [TonoBoe pa3MHO)KeHUE Bubmiorexa LIOK
https://m.edsoo.ru/7f41c292

67 Meiios bubnuoreka [JOK

https://m.edsoo.ru/7{41c292
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I'amerorenes. OOpa3zoBaHue U pa3BUTHE
NOJIOBBIX KJIeToK. JlJabopatopHnast paborta

bubmuoreka [JOK

08 «W3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha 05 https://m.edsoo.ru/7f41¢c292
TOTOBBIX MUKPOTIpEapaTax»
69 WuauBuayaibHOE pa3sBUTHE OPraHU3MOB — bubnuorexa [JOK
OHTOT'€HE3 https://m.edsoo.ru/7f41c292
70 3aksazKa OpraHoB U TKaHEH U3 3apOJIbIIIIEBBIX bubnuoreka [JOK
JIUCTKOB https://m.edsoo.ru/7f41¢c292
Poct u pazsutue xxuBoTHBIX. JlabopaTopHas
71 pabota I:(BBIS[BJ'[eHI/Ie MPU3HAKOB cxr())acfl)aa 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/7f41¢c292
3apO/IBIIIEH TO3BOHOYHBIX )KUBOTHBIX)
Pa3zmHOXeHue 1 pa3BUTHE pACTCHUMN.
72 JlabopaTopHas pZ60Ta «CTrl)ooeHHe OpraHoB 0.5 Bubnuorexa LOK
. https://m.edsoo.ru/7f41¢c292
Pa3MHOKEHHSI BBICIIUX PACTCHHUI
73 Hctopus cTaHOBIIEHUS U Pa3BUTUS T€HETHKU bubmuorexa [JOK
KaK HayK{ https://m.edsoo.ru/7f41¢292
OCHOBHBIE IOHATHS U CUMBOJIbI T€HETHKHU.
74 JlaGopaTtopHnas padota «Jlpo3odriia kak 00bEeKT 0.5 bubmmorexa IOK
N https://m.edsoo.ru/7f41c292
TeHETUYECKUX UCCIIeIOBAHUI
3aKOHOMEPHOCTH HACJE0BaHUs IPU3HAKOB.
Monorubpuanoe ckpemuBanue. [IpakTudeckas bubnnoreka [JOK
75 0.5
pabora "U3ydyeHue pe3yapTaToB https://m.edsoo.ru/7f41¢c292
MOHOTHOPHUHOTO CKPEIIUBAHUS Y IPO30(Puisr"
76 [uTonorunyeckue 0OCHOBBI MOHOTHOPHIHOTO bubnunoreka [JOK
CKpEILLMBaHUSA https://m.edsoo.ru/7f41c292
77 Ananusupyroniee ckpeniuBanue. Henomnnoe bubnuoreka [IOK
JTOMHUHHUPOBAHUE https://m.edsoo.ru/7f41c292
78 JurubpunHoe ckpeuiuBanue. Ilpaktudeckas 0.5 bubnuoreka [IOK

41




pabota «M3ydyeHue pe3yabTaToB AUTHOPHIHOTO
CKPEUIMBAHUA Y APO30(PUIIBD»

https://m.edsoo.ru/7f41¢c292

79 HuTonornyeckue 0OCHOBBI TUTHOPUIHOTO bubnuorexa [JOK
CKpEIIUBaHUS https://m.edsoo.ru/7f41c292

80 CuermieHHOe HacIeI0BaHUE TPU3HAKOB bubmmorexa LIOK

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

81 XpOMOCOMHas TEOPHS HACTIEACTBEHHOCTH bubmmorexa LIOK

https://m.edsoo.ru/7f41c292
bubmmoreka [IOK

82 Peneriia nosa https://m.edS(])_E).ru/7f4l c292

83 I'eHOTHIT KaK 1I€JIOCTHAS CUCTEMA bubamorexa LOK

https://m.edsoo.ru/7f41¢292

84 ['eHeTHYECKMIT KOHTPOJIb PA3BUTHS PACTECHHIA, bubnuoreka [IOK
JKUBOTHBIX U YE€JIOBEKa https://m.edsoo.ru/7f41¢c292

25 MN3MeHYnBOCTb MpU3HAKOB. BHibl bu6mmoreka [IOK
U3MEHYUBOCTH https://m.edsoo.ru/7f41¢c292

86 MoaudukanroHHas K3MEHUYUBOCTh E;IS:P/I /(;?eziiils 7641292
BapuannoHHBIN psi 1 BapUallMOHHAs KPUBas.

S 05 | bubmorer LOK
n3MeHYuBOCTH. [locTpoeHne BapHarmOHHOTO e
pslla U BapUallMOHHOW KPUBO»

28 I'enoTHIIMYECKAsS U3MEHUYUBOCTb. bubmuorexka [JOK
KomOuHaTHBHAS N3MEHYHBOCTD https://m.edsoo.ru/7f41¢292
MyrtanuoHHas U3MEHYMBOCTb. [IpakTHUecKas

89 pag)TL:l «Myranuu y I[p030(1)I/IJ1Hp(Ha TOTOBBIX 0.5 bubnmorexa HOK

MUKpOITpenaparax)»

https://m.edsoo.ru/7{41c292
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3aKOHOMEPHOCTH MYTal[MOHHOIO IIPOLIECCa.

bubmuoreka [JOK

20 DNUTreHEeTHKA U AMUT€HOMUKA https://m.edsoo.ru/7f41c292

01 I'enetnka yenoBeka. [IpakTuyeckas pabora 0.5 bubnuorexa [JOK
«CocraBieHue U aHaJIu3 poA0CIOBHOI https://m.edsoo.ru/7f41c292

. bubanoreka LIOK

02 MeTo 16l MEHIHHCKOH IeHeTHIH https://m.edsoo.ru/7f41c292
3HaueHNe MEIUIIMHCKON TCHETUKH B

93 HpeILOTBpam;IH;H U JIEYEHUN T€HETUYECKUX bubmmorexa [OK

. https://m.edsoo.ru/7f41c292
3a00J1€BaHM YeI0BeKa
OcHoBHbIE IOHATHS cenekiuu. JlabopaTopHas
94 pabota «3ydyenue COpTOBHKyJ'II)TyszIX ’ 0.5 bubmorexa LIOK
. https://m.edsoo.ru/7f41¢c292
pacTeHHI W TIOPOJT JOMAITHUX YKHBOTHBIX)
Mertomp! ceneknmoHHOM padoThl. JlabopaTopHas
95 pa60T2211 «I/Isyqelllme MGTOZOB CCJ‘ICKHI/II/Ip ’ 0.5 bubmorera [IOK
N https://m.edsoo.ru/7f41¢292
pacTeHuin»

96 JlocTHKEeHUS CeNEKIIUU PACTEHU U JKUBOTHBIX. bu6mmoreka [IOK
[IpakTrueckas padota «[IpuBHBKa pacTeHU» https://m.edsoo.ru/7f41¢292
CoxpaHeHue, U3y4eHUEe U UCI0JIb30BaHUE bubmuoreka [JOK

97
FEHETHUYECKUX PECYPCOB https://m.edsoo.ru/7f41¢c292
buoTtexHonorus kak Hayka U OTpacib

98 IIPOU3BOJCTBA. HpaKTHzI;(:Ka;I pI;GOTa 0.5 bubmmorexa IOK

https://m.edsoo.ru/7f41c292
«3yueHne 0ObEKTOB OMOTEXHOJIOTHUIY

99 OcCHOBHBIE HANIPaBJIEHUSI CHHTETUYECKOI bubnnoreka [JOK
OnoJIoTHHI https://m.edsoo.ru/7f41c292

100 XpOMOCOMHAsl U T€HHAs1 HHXEHEPUs bubnmorexa HOK

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

101 MeauinHcKkre OMOTEXHOJIOT I bubmorexa HOK

https://m.edsoo.ru/7{41c292
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[ToBTOpEHue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUMN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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11 KJIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe N poBbIE

Jr:;_)n Tema ypoka Beero Kontposabusie | Ilpakruyeckue | 00pasoBaTeibHbIe
padoTsI padoThI pecypchl
bubmmoreka [{OK
! IBommiowmoNHas reopist . Napeia ! https://m.edsoo.ru/7f41cc74
) JIBMKyIIMe CUiIbl SBOJIIOLIMM BUJIOB 10 Y. | bubnuorexa [JOK
HapBuny https://m.edsoo.ru/7f41cc74
3 Bopr0a 3a cymecTBoBaHue, €CTECTBEHHBIN U 1 bubmuorexa [JOK
HCKYCCTBEHHBIH 0TOOD https://m.edsoo.ru/7f41cc74
4 PopMHpPOBaHHE CUHTETHYECKOW TEOPUH 1 bubnuoreka [IOK
DBOJIIOLUU https://m.edsoo.ru/7f41cc74
DTanbl 3BOJIOLMOHHOTO MPOIIEcca: bu6mmoreka [IOK
5 1
MHKPOIBOJIIOIHS K MAKPOIBOIIOIIUS https://m.edsoo.ru/7f41cc74
6 [Tonynsiuus — sneMeHTapHas €IUHUIA | bu6mmoreka [IOK
SBOJIIOLUN https://m.edsoo.ru/7f41cc74
3akoH reHerudeckoro pasHoBecus JIx. Xapau,
7 B. Baiin6epra. JlaboparopHas pabota | 0.5 bubnuoreka [JOK
«BbIsIBICHUE U3MEHYMBOCTH Y 0COOEH OJTHOTO https://m.edsoo.ru/7f41cc74
BHJIA»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1 bubmuorexa OK
https://m.edsoo.ru/7f41cc74
9 Dddext ocnoBatena. IpdexT OyTbLUIOYHOTO | bubnunoreka [JOK
TOpJIBIILIKA https://m.edsoo.ru/7f41cc74
10 Murpauuu. M3010un NOMyJIsanuii: 1 bubnuoreka [IOK

reorpaduueckas, Ouojgormueckas

https://m.edsoo.ru/7f41cc74
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EctecTBenHbIil 0TOOp — HANPaBISIOMNN

bubmuoreka [JOK

1 (baxTop 3BONIOLUN https://m.edsoo.ru/7f41cc74
. bubanoreka LIOK

12 Hoxosoit otbop https://m.edsoo.ru/7f41cc74
[TprucrocobIeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKpodBoTtonuu. JlaboparopHas bubnuorexa [JOK

13 0.5
paborta «M3ydenue apomopho30B 1 https://m.edsoo.ru/7f41cc74
WJIM0AIANITAlMNA Y PACTEHUN U JKUBOTHBIX)»

[Ipumeps! npucnocobaeHn y OpraHn3MoB:
Mopdostorudeckue, GU3n0JIOTUIECKHe,

14 OMOXUMHYECKHE, TIOBEIEHUECKHUE. 0.5 bu6moreka [IOK
JlabopaTtopHnas paborta «IIpucnocobnerus https://m.edsoo.ru/7f41cc74
OpPraHW3MOB M X OTHOCHTEIIbHAS
11eTIECO00PA3HOCTHY
Bun, ero xputepun u CTpykTypa.

15 Hag(,)paTopI;{aﬂ ]I;))a60Ta «I():}:(a]:,I-II)eHI/IC BHJIOB TIO 0.5 Bubnuorexa LIOK

https://m.edsoo.ru/7f41cc74
MOP(OJIOrHIECKOMY KPUTEPHUIOH»

16 Crpykrypa Bitza bu6mmoreka [JOK

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

7 Bunoo6pa3oBanue kak pe3yabTaT bubnuoreka [JOK
MUKPO3BOJIIOIUU https://m.edsoo.ru/7{41cc74

18 CBs3b MUKPOABOJIIOLMH U ATUIEMUOJIOTUI bubmmorexa [JOK

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

19 Makposomronus. [laneonTonornueckue bu6mmoreka [JOK
METO/IbI U3YYEHHUS DBOJIOLUU https://m.edsoo.ru/7f41cc74

20 buoreorpaduueckue MeToap! U3y4eHUS bubnuorexa [IOK
3BOJIIOIUU https://m.edsoo.ru/7f41cc74

21 OMOPHOIOrMUECKUE U CPABHUTEIBHO- bubnuoreka [IOK

46




MOP(OTIOTUIESCKHE METO/IbI H3yICHHUS
IBOJIFOLIUU

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

MoJteKyIIIpHO-TeHETHIECKHEe, OMOXUMHYSCKUE

bu6mmoreka [{OK

22 th;JaIzr;;H%CKHe METOIBT HEYHEHIA https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
23 Obutie 3aKOHOMEPHOCTH JBOIOLHH https://m.edsoo.ru/7f41cc74
24 AnantuBHas paguanus. HepaBHoMepHOCTH bubnuorexa [JOK
TEMITIOB 3BOJIFOITUN https://m.edsoo.ru/7f41cc74
)5 Hayunble runoTe3pl NpouCX0oKACHUS KU3HH Ha bubnuoreka [IOK
3emie https://m.edsoo.ru/7f41cc74
26 JloHay4HbIe PEACTABIEHUS O 3apPOKICHAN bubnuoreka [JOK
KHA3HU https://m.edsoo.ru/7f41cc74
27 OCHOBHBIE ATaIlbl HEOPTaHUYECKOW IBOJIIOIUU bubmorera [IOK
https://m.edsoo.ru/7f41cc74
28 I'unioTessl 3apoKACHUS KUZHU bubmorera [IOK
https://m.edsoo.ru/7f41cc74
Hcropus 3eman u MeTObI €€ N3YICHHUS.
29 Ha6of)aTopHa;1 pabota fHSY‘ICHI/}II: Y OIKCaHue 0.5 bubmmorexa OK
https://m.edsoo.ru/7f41cc74
HCKOTIAeMBIX OCTATKOB JAPEBHUX OPraHU3MOBY
30 HauanbHbie 3Tansl opraHuyecKo 3BOTIOLNHT Bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
31 DBOJIIOIMS SYKAPUOT bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
OCHOBHBIE ATarbl 3BOJTIOLUN PACTUTEIBHOTO
3 mupa. [Ipaktuueckas padora «/3ydenue 0.5 bubnuoreka [IOK

0COOEHHOCTEH CTPOCHMS PACTEHUI Pa3HBIX
OTJIETIOB)»

https://m.edsoo.ru/7f41cc74
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bubmuoreka [JOK

33 OcHOBHBIE ATaIbl SBOJIIOLUN KUBOTHOTO MUpa hitps://m.cdsoo.ru/7f41ccT4
DBOJIIOIHS )KUBOTHBIX. [IpakTrueckas padbora
34 «I/I3yqeljme OCO6€HHOCT€I§ CTPOCHUS ’ 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
MTO3BOHOYHBIX JKHBOTHBIX)
35 PazButuHe xxu3HM Ha 3eMIiie IO 3paM U IIEpHoIaM bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
MaccoBbie BEIMUPAHHUST — YKOJOTHIECKUE bubnuoreka [JOK
36
KpPHU3HCHI POIIIIOTO https://m.edsoo.ru/7f41cc74
37 CoBpEMEHHBIN 3KOJIOTUYECKUN KPU3HUC, €T0 bubmuorexa [JOK
0COOEHHOCTH https://m.edsoo.ru/7f41cc74
38 CoBpeMeHHas cucTemMa OPraHM4ecKkoro Mupa Bubnuorexa LTOK
https://m.edsoo.ru/7f41cc74
39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI bubmuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41cc74
40 AHTpOTIOJIOTUSI — HayKa O YEJIOBEKE Bubnuorexa LOK
https://m.edsoo.ru/7f41cc74
A1 Pa3BuTHe npenacraBieHu 0 MPOUCXOKICHUN bu6mmoreka [JOK
YyeraoBeKa https://m.edsoo.ru/7f41cc74
MecTo yenoBeka B CUCTEME OPraHuYeCKOro
Mmupa. Jlaboparopnas pabota «3yuenue bubnunoreka [JOK
42 . 0.5
0COOEHHOCTEH CTPOCHHUS CKeJieTa YeIOBEKa, https://m.edsoo.ru/7f41cc74
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»
43 JIBIKyIME CUIIBI aHTPOIIOTEHE3a bubnmorexa HOK
https://m.edsoo.ru/7f41cc74
m CooTHolIeHne OMOJOTUYECKUX M COITUATBHBIX bubnunoreka [JOK

(akTOpOB B aHTPOIIOTEHE3E

https://m.edsoo.ru/7f41cc74
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bubmuoreka [JOK

45 OcHOBHBIE CTaJMHU AHTPOTIOTEHE3a https://m.edsoo.ru/7f41ccT4
46 [TaneoreneTnka u majaecoreHOMMUKa bubnrotexa LIOK
https://m.edsoo.ru/7f41cc74
47 DBOJIIOIMST COBPEMEHHOTO YeJIOBEKa bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
Yenoseueckue pacel. [Ipakrudeckas padbora
48 «3yuenue BKOI.?'IOFI/I‘IGCII)(I/IX anamamfﬁ 0.5 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
YeJI0BEKay
49 MexIUCIUIIITMHAPHBIE METOIbI aHTPOTIOJIOTHI bubmorexa OK
https://m.edsoo.ru/7f41cc74
50 3apoKIeHNe U Pa3BUTHE IKOJIOTHU Bubnuorexa LTOK
https://m.edsoo.ru/7f41cc74
Mertonp! skonoruu. JlabopatopHas padora
51 <<I/I3yfeH1/Ie METOJZIOB axofornfecmz 0.5 bubmorera [IOK
N https://m.edsoo.ru/7f41cc74
HCCIICIOBaHUI
52 3HayeHNE YKOJIOTHUYECKUX 3HAHUM I YeJIOBEKa bubmorera [IOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
>3 DKOTIOTHHCCKHE GAKTOPEI https://m.edsoo.ru/7f41cc74
Abuotuueckue dakropsl. CBET Kak
54 skosoruueckuii pakrop. Jlaboparopuas padora 0.5 bubnunoreka [JOK
«BbIsIBIICHUE TPUCTIOCOOJICHHI OPraHU3MOB K https://m.edsoo.ru/7f41cc74
BIIMSTHUIO CBETA)
Abunotuueckue paktopsl. Temmneparypa Kak
55 skosoruueckuii pakrop. Jlaboparopuas padota 0.5 bubnunoreka [JOK

«BrIsBIeHHE HpI/ICHOC06JIeHI/II>'I OpPraHu3MoOB K
BJIMSIHUIO TCMIICPATYPBD)

https://m.edsoo.ru/7f41cc74
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AbuoTtnueckue Gpakropsl. BraxkHOCTh Kak
skosioruueckuii pakrop. JlaboparopHas padbora

bubmuoreka [JOK

36 «AHaTOMUYECKHE 0COOEHHOCTH pacTeHU 13 05 https://m.edsoo.ru/7f41cc74
Pa3HBIX MECT OOUTAHUS
bu6mmoreka [{OK
37 Cpentet 0GHTARNA OpraHu3MOB https://m.edsoo.ru/7f41cc74
58 buonoruueckue puT™Mbl Brbmiorexa LIOK
https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
59 HKUSHEHHbIC OPMEI OPaHH3MOB https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
60 buotnieckue gaxropet https://m.edsoo.ru/7f41cc74
61 3HadeHne OMOTUYECKUX B3aNMOIEHCTBUN I bu6moreka [IOK
CYIIIECTBOBAHUS OPTraHU3MOB B Cpejic OOUTaHUS https://m.edsoo.ru/7f41cc74
62 DKOJIOTUYECKUE XapaKTEPUCTUKU MOMYIISIHI Bubnuorexa LIOK
https://m.edsoo.ru/7f41cc74
53| wionumorn, maommooTs, sospacouns bimorera LLOK
’ ’ https://m.edsoo.ru/7f41cc74
M0JIOBasi CTPYKTYpa
OcHoBHBIE TIOKa3aTeNIN MOMYJISIINN:
64 POXKIAEMOCTh, MPUPOCT, TCI\ZH pLE)CTa, bubmmorexa IOK
https://m.edsoo.ru/7f41cc74
CMEPTHOCTh, MUT'PALIUU
65 OKoJoru4eckas CTpyKkTypa HOIMYJISILUY bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
66 JluHamMuKa TOMYSIUU U €€ peryasius bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
67 KpuBbie pocTa YHCIIEHHOCTH TOMYISLUY. bubnunoreka [JOK

KpI/IBLIe BbBIDKMBAaHU

https://m.edsoo.ru/7f41cc74
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Dkonoruyeckas Huma Buaa. JlaboparopHas

bubmuoreka [JOK

68 i:ig;le;l;ip:}cnoco@eﬂm CEMSTH paCTeHHI K 0.5 hitps-//m.edsoo.rw/7f41cc74

69 Bua xak cucrema nomyssiuii bubmorexa HOK
https://m.edsoo.ru/7f41cc74

70 3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIHIT bubnuorexa [JOK
YKUBOTHBIX https://m.edsoo.ru/7f41cc74
71 Co00111€CTBO OPraHu3MOB — OHOIICHO3 Etifi?/??e?sﬁ?rﬁ A lecTd

72 DKOCHCTEMA KaK OTKpBITasl CUCTEMA bubmorexa LIOK
https://m.edsoo.ru/7f41cc74

73 KpyroBopoT BemecTB 1 NOTOK SHEPTUH B bubnuoreka [JOK
IKOCHUCTEME https://m.edsoo.ru/7f41cc74

74 OCHOBHBIE IOKA3aTENN YKOCHUCTEMBI bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74

75 DKOJOTUYECKUE MUPAMUJIBI bubmorera [IOK
https://m.edsoo.ru/7f41cc74

bubnuoreka [JOK
76 Hsmenenmus coodmects — cykieccun https://m.edsi.ru/7f4lcc74

77 [IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U bubnuoreka [JOK
peK. DKOCHUCTEMbI MOpPEN U OKEAHOB https://m.edsoo.ru/7f41cc74

73 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI TYHJP, bubnunoreka [JOK
JIECOB, CTENEH, IIYCThIHb https://m.edsoo.ru/7f41cc74

79 AHTpPOIIOTE€HHBIE SKOCUCTEMBI bubnmorexa HOK
https://m.edsoo.ru/7f41cc74

20 Ypboakocucremsl. [Ipaktudeckas padora 0.5 bubnunoreka [JOK

«I/I3yquI/Ie H OITMCAHUC yp603KOCI/ICTeMBI»

https://m.edsoo.ru/7f41cc74
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3aKOHOMEpPHOCTH (POPMUPOBAHHSI OCHOBHBIX

bubmuoreka [JOK

81 B3aUMO/ICHCTBUI OPraHU3MOB B IKOCHCTEMAX https://m.edsoo.ru/7f41cc74
MexaHn3Mbl BO3JEHCTBUS 3arPSI3HEHUIN Pa3HbIX
82 TUIIOB Ha cy60prI:1HH3MeHH0Mf)0praHH31\feHH0M, Brbmiorexa LIOK
https://m.edsoo.ru/7f41cc74
MOMYJISIITAOHHOM H SKOCUCTEMHOM YPOBHSIX
23 Bbuocdepa — obmennanerapHas 060109Ka bubmorexa [IOK
3emin https://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
84 VYuenue B. U. Bepuaackoro o 6uocdepe hitps://m.c dS(])_E).ru A lecTd
bu6moreka [IOK
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMOCHEPHI https://m.edsoo.ru/7f41cc74
26 KpyroBopoTs! BemiecTs 1 GMOre0XMMHUYECKHE bubnuoreka [JOK
LIUKIBI https://m.edsoo.ru/7f41cc74
87 3oHaNBbHOCTH OMOcdepbl. OCHOBHBIE OMOMBI bubmuorexa [JOK
CyIIu https://m.edsoo.ru/7f41cc74
. bu6mmoreka [IOK
88 Yetolittugocts Gocgepet https://m.edsoo.ru/7f41 cc74
89 DKOJIOTUYECKUE KPU3ZHUCHI U UX IPUUUHBI bubmmorexa OK
https://m.edsoo.ru/7f41cc74
90 BosneiicTBue yenoseka Ha Ouochepy ﬁggi?;;:iiﬁi 64 lecTd
91 AHTPOIIOr€HHOE BO3/ICHCTBUE HA PACTUTEIIbHBIN bubnunoreka [JOK
Y )KUBOTHBIN MUP https://m.edsoo.ru/7f41cc74
92 OxpaHa npupo bt bubmuorexa HOK
https://m.edsoo.ru/7f41cc74
03 OcHOBHBIE TPUHIIUITBI YCTOHYUBOTO Pa3BUTHUS bubnunoreka [JOK

YCJIOBCUCCTBA U TPUPOAbL

https://m.edsoo.ru/7f41cc74
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PanmonansHo€ IpUpoA0NIOIb30BAHUE U

bubmuoreka [JOK

94 ;ngll/IHeHHe OHMOJIOrMYeCKOTo pa3HooOpa3us 1 hitps://m.cdsoo.ru/7f41ccT4
95 O6o06mIenue mo TeMe «MUKPOIBOIIONUS U € | bubnuorexa [JOK
pe3ynbTaTh» https://m.edsoo.ru/7f41cc74
96 O6o6menue o Teme «MakpodIBOITIOUS U ¢ | bubnuorexa [JOK
pe3ynbTaTh» https://m.edsoo.ru/7f41cc74
97 O6006mmenue o teme «IIpoucxoxaeHue u | bubnuoreka [JOK
pa3BUTHE )XKU3HU HA 3eMIIe)» https://m.edsoo.ru/7f41cc74
08 O606menue mo Teme «IIpoucxoxaeHue 1 bubmuorexa [JOK
YeJI0BEKa — aHTPOIIOTEHER» https://m.edsoo.ru/7f41cc74
99 O06o001menue mo Teme «IKOJIOTHS — HayKa O 1 bubmuorexa [JOK
B3aMMOOTHOUIEHUSX OPraHU3MOB) https://m.edsoo.ru/7f41cc74
100 O6006menue mo Teme «OpraHu3Mbl U cpenia | bubmuorexa [JOK
oOuTaHU» https://m.edsoo.ru/7f41cc74
101 O06001eHne 1Mo TeMe «IDKOJIOrus BUIOB U | bu6mmoreka [IOK
TIOTTYJISIIHI https://m.edsoo.ru/7f41cc74
102 O6o6menue o Teme «buocdepa — rimodabHas | bubnuoreka [JOK
3KOCUCTEMAY https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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IMPOBEPAEMBIE HA EI'D 1O BUOJIOI'MU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeiHero oduero
o0pa3zoBaHus

ChopmupoBaHHOCTh 3HAHUW O MECTE W POJHM OWOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopMHupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIBI U
pelIeHUH KU3HEHHO BAXKHBIX COIUATBHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEUECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoOHAIBHOTO TPUPOAOIIOIH30BaAHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIa/Ie POCCUMCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUA

Brnanenune cucremMod 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKHUX HCCIICOBAHMSIX JKHUBBIX
00BEKTOB W DJKOCHCTeM (OMHCaHWe, HW3MEPECHHE, MPOBEICHUE
HaOIOZICHUIT); CITOCOOAMU BBISBIICHUS W OIICHKHA aHTPOIIOTCHHBIX
U3MEHEHUI B MPUPO/IE.

YMeHue BbIIBUTaTh TMIOTE3bI, MPOBEPSITh MX SKCIEPUMEHTATBLHBIMU
cpeactBamu, QOpMynIHpys Leldb HCCIEAOBaHUS, AaHaJIU3UPOBATH
MOJIy4YEHHbBIE PE3YIbTAaThl U JA€TaTh BHIBOIBI.

BoisiBneHue 3aBUCUMOCTH MEXIY HUCCIEAyeMbIMU BeJIHMYHMHAMU,
00BsICHEHUE TIOJMYYCHHBIX PE3yIbTaTOB U (OPMYIUPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUYHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHHne BialeTh CHCTEMOW OHOJIOTMYECKHX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIMe OWOJIOTMYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OPraH, OPraHu3M, BHUJ, TOMYJSIHS, SKOCHCTEMA,
OuotieHo3, Ouocdepa; MeTaboOIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OuvocuHTe3 Oenka, OWOIOJIMMEPBI, JUCKPETHOCTh, CAMOPETYJISLKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYHBOCTB,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

Ouonoruyeckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHuTera II.
Opnux, .M. MeuHnkoBa, XpoMOCOMHasi T€OpUsl HACIEeACTBEHHOCTH T.
Moprana, 3akoH 3apojsiieBoro cxojactsa K. bapa, sBostonronHas

TCOpHUA . I[apBI/IHa, CHUHTCTHUYCCKAA TCOpPUSA HSBOJIIOLUUH, TCOPHUAL
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antponoreHeza Y. Jlapsuna; Teopus Ouoreonenoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOMKIACHUS
KyIbTypHbIX pacreHud, yueHue A.H. CesepuoBa o0 nyrsix u
HaIpaBJeHUsX 3BoJiroIH, yaenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IMOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus mpusHakoB I'. Mennens;
CLETUIEHHOTO HACJENI0BaHUs IMPU3HAKOB U HApPYyLUIEHUS CIEIJICHUs
resoB T. Moprana; roMOJOrMYeCKHX pSAOB B HACIEACTBEHHOU
n3MeHunBoctn H.M. BaBwioBa; reHetnueckoro paBHOBecHus JIx.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. boapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MuHMMyMa FO. JIubuxa, sK010rM4eckol mUpaMubl YHcen,
OMOMacChl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHOrOo OyiboHa J[k.

Xonneitaa, mukpochep C. Dokca, pudozuma T. Uek)

Ymenune peiiaTb IOUWCKOBBIC Ouojoruyeckue 3aaa4u; BbIABIATH
IPUYNHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYyEMBIMU
OHOJIOTMYECKUMU 06’BeKTaMI/I, npoueccaMu MW ABJIICHUAMU, OCIIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YIJILTATOB,

COCTaBJIATh I'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JI9 PAa3HbBIX THIIOB
HacJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHWs, ITUIICBBIC CCTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(YHKIUSMU: OpPraHOMIOB, KJICTOK pa3HBIX TKaHEH, OpraHamMu W
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; ATAllaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPraHU3MOB; TallaMU SMOPHOHAIBHOTO Pa3BUTHS; TCHOTHIIOM
u  (denorurnoM, QeHoTunmoM U pakTopaMH CpeIbl OOMTaHUS;
nporeccaMy  ABOJIIOIMK, JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TPUCHOCOOJICHUSMHU K HUM

OpraHnu3MOB

YMeHue BhIIETATh CYILECTBEHHbIEC MPU3HAKHU:

CTPOEHHMS BUPYCOB, KIIETOK MPOKAPUOT U FYKAPUOT; OJTHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouochepsl; CTPOCHHMS OPraHoB W CHUCTEM OpPraHOB pacCTEHHI,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACITEIbHOCTH, TPOTEKAOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OHOJIOTHYECKUX
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mporeccoB: oOMeHa BemecTB  (MeTabonusMm), HHpoOpMamMM U
MpeBpaIleHus] YHEPTrUH, OpOKEHHUs, aBTOTPOPHOTO U TeTepOTPOPHOTrO
TUINOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeTroreHesa, AMOpHOTEHE3a, MOCTIMOPHOHAILHOTO  PAa3BHUTHA,
Pa3MHOXKEHHSI, HHUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aWMOJICHCTBUSI TE€HOB, TIETEpPO3HCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTeCTBEHHOTO OTOOpa; aJJIONAaTPUYECKOTO H  CHMIATPHYECKOTO
BHUJI000pa30BaHus; BIUSHUS JABWKYIIUX CHJI SBOJIIOIUU HA TEHO(POH
MOTYJISIIUH; TIPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K cpefe OOHWTaHus,
YepeoBaHMs HAINPaBICHUH OSBOJIIOLWH; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPIur B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHHMSI BBIAEIATh CYIIECTBEHHbIE IPU3HAKU
BHPYCOB, KIETOK TIPOKAPHOT W DOYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBPALICHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYEeCKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, MeEiH03a, OIUIOJIOTBOPEHUS, pPa3BUTHI U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
OOpBOBI 32 CyIIeCTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX H3MEHEHUI B AKOCHCTEMAaxX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUHU B

ouocdepe

VYmenune HCIIOJIB30BATb COOTBCTCTBYIOIIIUE APT'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OO0Ka3aTC/IbCTBA
pPOoACTBa OPraHU3MOB PA3HBIX CUCTEMATHUUYCCKHUX I'PYIIII;, B3aHMMOCBA3U
OpPraHusMoB H CpCIbl O6I/IT3.HI/I$I; CAWHCTBA YCIOBCYCCKUX pPaC;
HCO6XOI[I/IMOCTI/I 3A0PpOBOI'O 06pa3a JKHU3HH, COXPAHCHUA pa3Hoo6pa3I/m
BUJOB MU DJDKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YmMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO
COACPpKaHUA, UHTCPHPCTUPOBATH ITHYCCKUC ACIICKTbBI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I;
paccMaTpruBaThb ri00abHBIE 9KOJOTUYCCKHUC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTBeHHy10

ITO3HIIHUIO
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HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
BHUOJIOI'HN

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBnle cucTeMBI 1 X HU3YUCHHUC

1.1

CoBpemeHHasi OHMOJOTHST — KOMIUICKCHAsT Hayka. bBHOJOrMYeckne HAyKd W
u3ydaemble UMHU TpoOsiembl. DyHIaMEHTaIbHBbIC, MPUKIAIHBIE U TOUCKOBBIC
HAy4YHBIE UCCJICIOBAHMS B OMOJIOTHH.

3HadyeHne OWONOTUH B (HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, csizanHbie ¢ Ouonorueit. 3HauyeHUe OUOIOTHUU B
MPAKTUYECKOW JCSITEIIbHOCTA YeJOBEKAa: MEIUIIMHE, CEJIbCKOM XO3SICTBE,

MIPOMBIIIJIEHHOCTH, OXPaHEe MTPUPOIBI

1.2

Kusble cuctembl Kak npeaMmeT uzydeHus: Ouosiornu. CBOMCTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHUUYECKOTO COCTaBa, MUCKPETHOCTh U IEJIOCTHOCTh, CIOXHOCTh U
YIOPSI0YCHHOCTh CTPYKTYPBHI, OTKPBITOCT, caMOOpraHu3anus,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, M3MEHUYNBOCTh, POCT U PA3BHUTHE.

YpoBHM OpraHu3alvul >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKAHEBbIN,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUOBOM, AKOCUCTEMHBIN
(6buoreonieHoTHueckuii), OunocdepHsid. I[Iporeccel, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TpPU3HAKH >KMBOTO. JKu3HB Kak (opma CyIIeCTBOBaHUS

MaTepuu

1.3

Metonel Ouonormyeckoit Hayku. Habmionenwe, wusMmepeHue, SKCIEPUMEHT,
cucremarusanus, MertaaHanus. [loHsTue o 3aBUCUMONW M  HE3aBHCUMOU
nepemenHoil. [InanupoBanue sxcnepuMenta. [loctaHoBka U mpoBepka TUIIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM U €€ JOCTOBEpHOCTb. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH IMOJYYEHHBIX PE3YJIbTaTOB.
[IpuunHBI HCKaXKEHUs PE3yNbTaTOB AKCHepuMeHTa. [IoHsATHE CTaTUCTHYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpyKTypHO-()yHKIMOHA/IbHAS €IMHMILA XKUBOTO. MCTOpHUS OTKPBITHS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlBann, M.
Hlneiinen, P. BupxoB). OCHOBHBIE MOJ0XKEHNSI COBPEMEHHON KJIETOYHOW TEOPHH.
MeToap! MOJEKYIISIPHON M KJIETOYHOIH OMOJIOTMH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUEHBIX aTOMOB, muddepeHnnanbHoe

I_ICHTpI/I(I)yrI/IpOBaHI/Ie, KYJIbTUBHUPOBAHHUC KIICTOK

2.2

XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMHUKpPO3JIEMEHTHL. Bona u

ee POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,
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TETUIOPEryasii. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTMYECKas pPOJb.
PoJib KaTHOHOB ¥ AHMOHOB B KJIETKE.

buonornyeckue momuMmepbl. benku. AMUHOKHCIOTHBIM COCTaB  OEJIKOB.
CtpykTypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka, TeNTHAHAs
CBA3b. BTOpuuHas, TpeTuyHas, 4YETBEpTUYHAs CTPYKTYypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccugukarus 6enkoB. buonornueckue QyHKIIH OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapuibl, OJUTOCaxapuibl M IOJIUCAXAPUIBI.
OOwmuit mymaH cTpoeHuss U (PU3NKO-XMMHMUYECKHME CBOWCTBA  YIJIE€BOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuael. T'uapodunbHo-ruapodoOHbie cBoiicTBa. Kiaccudukanus nunuaos.
Tpurmuuepuapl, ¢ochonunuasl, BOckH, cTepouabl. buonormueckue GyHKIUU
munuaoB. OOIMe CBOKWCTBA OMOJIOTUYECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hykneunosbie xucinotel. JIHK w PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneotuapt. [Ipunmun xommnementapHoctu. [Ipasuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupanb. Mectonaxoxxaenue u ouonorndeckue ¢pynkmuu JJHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne ™onekyiasl AT®. Makpospruueckue cBsi3u B MoJiekyne ATO.
buonornueckune Gpynkiuu AT®D. BoccTaHOBICHHBIC IEPEHOCYHKH, WX (QYHKITUU B
kinetke. CekBenupoBanue JHK.

CtpykTypHass Ouojorusi: OHMOXMMHUYECKHE U OuoHu3MYecKne WCCIIeIOBaHMS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYT

2.3

Tunel  KiIeTok: JyKapuoTH4ecKas M  mpokapuotuyeckas. CTpPyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHne mpoKapuoOTHUYECKOW KieTKU. KieTtouHas cTeHka OakTepuil M apxei.
Oco0OeHHOCTH CTpPOEHHUS TeTepoTpoPHON U aBTOTPOGHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

Crpoenue u (GyHKIMOHUPOBAHUE SyKapUOTHYECKOW kieTku. [lmasmarmyeckas
MeMOpaHa (ruazmanemma). CTpyKTypa mia3Matudeckoil memOpansl. Tpancnopt
BEIIECTB uepe3 IUIa3MaTUYeCKyld MeMmOpaHy: macCUBHBIM  (quddysus,
obneruénnas auddysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA aAKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. Pabora HaTpuii-KanneBoro
Hacoca. DHJAOIMTO3: MHHOIMTO3, (aronurto3. Dk3omuto3. Kierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pACTeHH, rpuOOB.

Huromnasma. Iluto3omp. utockener. JIBwkeHue nurtoruiasMbl. OpraHouabl
kineTku. OmHoMeMOpaHHBIE OPraHOWIbl KIETKU: JHIOIUIa3MAaTUYECKas CeTh
(BIIC), anmapat ['onbmku, TU30COMBI, UX CTpOoeHHE U (QYHKIUU. B3anmMocBs3b

O,I[HOMeM6paHHLIX OpraHON OB KIICTKH. CTpOCHI/IC TpanyJISIpHOT'O0 PCTUKYITYMA.
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Cunte3 pactBopuMBIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [naakwii
(arpanyssipHBIA) SHAOIUIA3MATHYECKUH peTuKyiayM. CekpeTopHas (QyHKUIUSA
annapara [onpmku. TpaHcnopT BelecTB B KIETKE. Bakyoiaum pacTUTENbHBIX
kietok. Kiterounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHIPUH, IITACTUIBL.

Crpoenne u (QyHKIMM MHUTOXOHIPUN W TUulacTHi. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TIACTHABl  (POTOCHHTE3UPYIOUINX  JYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUH.

HememOpannbie opranounsl kjerku CrpoeHHe U (QYHKUMM HeMeMOpaHHBIX
OpraHoMJIOB KJIeTKH. Pubocombl. MukpodunameHTsl. MBpllIeUHbIE KIETKH.
MuxkpotpyOouku. Knerounslii nenrp. CrpoeHHe U [BWKEHHUE JKTYTHKOB U
pecHruek. MuKpoTpyOouKkH HuTOoILIa3mel. LleHTpros.

SAnpo. ObGonouka spa, XpOMaTHH, KapHOIUIa3Mma, SIAPBIIIKH, UX CTPOCHHE U
¢byHkun. SnepHblii 6enkoBbIil MaTpukc. IIpocTpaHCTBEHHOE pacHoJIoKEeHHE
XpoMOCcoM B UHTep(hazHOM sifpe. beiaku XxpoMaTrnHa — TUCTOHBI.

Knerounsie BxmroueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)

24

AccuMWIALMS U JUCCUMWIISALMSA — JIBE€ CTOPOHBI MeTalosin3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepOoTpO(dHBIA. YuacTue Kucaopoja B OOMEHHBIX
mporeccax. JHepreTuyeckoe obOecrnedeHne KieTkd: mnpepamenne ATD B
oO0MeHHBIX Tmporieccax. DepMEHTaTHBHBIM XapaKTep peakiuil KJIETOYHOTO
Metabonu3ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otnuunst pepMEeHTOB OT HEOPraHUYECKUX KaTaiau3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (epMEHTATHBHBIX
peakiuii OT pa3IMyHbIX (PaKTOPOB.

[lepBuuHbIl CUHTE3 OpraHMYECKHX BellecTB B KieTke. PotocuHTe3. Pomb
xJloporiactoB B mponecce ¢dorocuHTe3a. CBeroBas U TemMHOBas  (a3bl.
[IponyktuBHOCTH (hoTOCHHTE3a. BinusiHME pa3nuyuHbIX (PAKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HayeHune (HOTOCUHTESA.

XeMmocuHre3. PazHooOpasue opraHn3MOB-XeMOCHUHTETUKOB: HUTPUPHUIHPYIOIINE
OakTepuu, >kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIe OakTepuu. 3HauUCHUE
XEMOCHHTE3A.

AHa’poOHbIe opraHusMbl. Buasl Oposkenus. [IpoaykTel OpoxeHUS U HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YAUTENH O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl dHepreTudeckoro obmena. [loAroToBUTENHHBIN
atamn. [ MuKoan3 — GECKUCIOPOTHOE PACIIEIUICHUE TIIIOKO3bI.

buonoruueckoe OKHCJICHHUEC, HJIHN KIICTOYHOC AbIXaHHUC. Ponb MI/ITOXOHI[pI/Iﬁ B
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nporeccax OMOJIOTYECKOTO OKHCJICHHUS. [{uknuyeckue peaKiuu.
OxucnurensHoe ¢ochopunupoBanue. [IpenmymiecTBa a3poOHOTO Myt oOMEeHA

BEIIECTB Nepes aHa3pOOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu MarpuyHoro cuHtesa. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMSIX
MaTPUYHOTO CHHTe3a. Peanm3arus HacinencTBenHoi napopmamnmu. ['eHeTnaeckuii
KOoJ, ero cpoucrBa. Tpanckpumnuusa — Marpuusblid cuHTe3 PHK. IlpnHnmmnsr
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAILIEIbHOCTh, aCUMMETPUYHOCTb.
Tpancnsamus u e€ srambl. Yyactue tpancnoptaeix PHK B OGmocunTtese Oernka.
VYcnosust Ouocunreza Oenka. KonupoBanue amuHOkucioT. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perysisius akTHUBHOCTU T€HOB Y
npokapuoT. ['unore3a omepona (. XKaxob, XK. Mano). Perymsauust oOMeHHBIX
nporeccoB B kieTke. Kilerounslii romeocras.

Bupycel — HeknetouHble (GopMbl KM3HH M 0oOnmUratHele napasuTbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OAKTEpHO(aros.

Bupycusie 3a0oneBanus denoBeka, *)UBOTHBIX, pactenuid. CIIN/, COVID-19,

COMaJIbHbIC U MCAUITUHCKUC HpO6J’I€MBI

2.6

Knerounwrii mukn, ero mnepuoabl W perymsiusa. HWHtepdaza u  MuUTO3.
OcoOeHHOCTH TPOIECCOB, MPOTEKAIMUX B HMHTepdaze. [loAroToBka KIETKH K
nenennto.  [IpecuHrernyecknii  (MOCTMHUTOTHUYECKHH), CHHTETHYCCKUH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKHH ) TIEpUO bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — pernmkanus. Ilpunumnsr permukanuun  JIHK:
KOMIUJIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIA CHUHTE3, aAHTHUIIAPAILICIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u
TeJaoMepasa. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTwi. J(UIjmowmHbli u
rariouaHbll  Habopbl XpoMocoM. ['omonorumynsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Jlenenue xnetku — MuTo3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX IMPOLIECCHL
Tunel mMuto3a. Kapuokunes u nurokuHe3. buonorumueckoe 3HadeHHe MHUTO3a.
Perymsmus mutoTryeckoro nukia kiuetku. [Iporpammupyemast kiierounas ruoens
— arforTo3.

(DYHKI_[I/IOHEUILHEIH ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCcKas CUCTEMa

3.1

OnHOKIIETOYHBIE, KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OpTraHU3MBbI u
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMBI pa3MHOKEHHUS OPraHM3MOB: Oecrojioe (BKIIOYash BEreTaTUBHOE) U
moyoBoe. Bumael 0ecrmonoro  pa3MHOXKEHUS: TOYKOBAaHUE, CHOPYJSIUS,

(parmeHTanus, KIOHHPOBAHHE.
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[TonoBoe pasmuHoxenue. IlonoBsie kneTku, unu rameTtsl. Meios3. Craguu meiiosa.
IToBenenne xpomocoM B Meiosze. KpoccuHrosep. buonorndyeckuii cmsic Melo3a
U IIOJIOBOTIO Iporecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpimieBoe passutue. l'ameroreHe3 y KuBOTHBIX. lloyoBBIE JKeie3bl.
OOpazoBaHue W pa3BUTHE TOJOBBIX KieToK. CriepMaToreHe3 W OOTeHE3.
Crpoenue mnoJjoBbIX KiI€TOK. OIUIOJIOTBOpPEHHE U AMOPHUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIOCOOBI OTIJIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WumuBuyansHOE pa3BUTHE OpraHu3MoB (oHroreHe3). Craauu 3MOpuoreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jpoonenue. Tunbl npodnenus. OcobeHHoCcTH
NpoOeHNsT MJIEKONUTAIOIMIMX. 3apOJbIIIEeBbIe JIUCTKU (TacTpyisuus). 3akiaaka
OpraHoB M TKAaHEW W3 3apOJBIIIEBbIX JHUCTKOB. B3anMHOE BIHMSHUE 4YacTed
pa3BHBAIOIIErocss 3apojpiimia (3MOpHOHATBHAS WHAYKIMSA). 3aKiajgka IjIaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJbTaT HEpapXUUYeCKUX B3aMMOACHUCTBUM T'€HOB.
Bnusane Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYyKaKOMIEH
Cpenpl.

Poct u pa3zsurtue xuBoTHbIX. [locTamMOpuonanbHbil nepuoa. [Ipsmoe u Henpsimoe
pasButue. PaszButne ¢ Meramopdo3om y OECIO3BOHOYHBIX W TO3BOHOYHBIX
KUBOTHBIX. bHOJOrHYeckoe 3Haue€HUE NPSIMOTO U HENPSAMOTO Pa3BUTHS, HX
pacnpocTpaHeHue B mpupojae. Tumbl pocta XUBOTHBIX. DaKTOPHI PEryiasluu
pocTta JKMBOTHBIX M 4yesoBeka. CTaauud TOCTIMOPHMOHAIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4enloBeka. [leprnoapl OHTOreHe3a yenoBeka.

Pasmuoxenne wu pasButHe pacteHuil. ['ametodur m cropodur. Meito3 B
KU3HEHHOM IuKJie pacteHuid. OOpa3oBaHue cmop B Ipoliecce Meiosa.
l'amerorenes y pacrenuil. OIUIOAOTBOpPEHHE U Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOHHOE OIJIOJOTBOPEHUE Y LIBETKOBBIX pacTeHuil. Ob6pazoBaHue u

Pa3BUTUC CCMCHHU. MexaHu3MBI perysnun OHTOICHE3a y paCTeHI/IfI H )KUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTaHOBJICHHUA MW  pPasBUTHA TCHCTUKH KaK HayKH. OcHOBHBIC
TC€HETUYECKUE MOHATHUS U CUMBOJLI. ['OMOJIOrHMYHBIE XpOMOCOMBI, AJUICIIBHBIC
I'CHbI, AJbTCPHATHBHLIC IIPHU3HAKH, ,Z[OMI/IHaHTHHﬁ u peI_IeCCI/IBHHﬁ IIpU3HAK,
roMo3urora, rerepo3urora, 4YdcCTad JIMHHA, I‘I/I6pI/I,Z[LI, I'CHOTHII, (bCHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FI/I6pI/I,Z[OHOFH‘leCKHﬁ, HHTOHOFHHCCKHﬁ,

MOJICKYJISIPHO -IeHEeTHYECKHI

33

Mosorubpuanoe ckpemupanue. [lepBoiit 3akoH MeHens — 3aK0H eIMHO00pa3us
ruOpuoB mepBoro mnokojeHus. IlpaBuno noMuHupoBaHusa. BTopoit 3akoH
Menzaens — 3aKOH paclIEIUIEHHs IpU3HAKoB. lLlUTonoruueckne OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. [ umore3a 4McTOTH raMer.

Ananusupyroniee ckpemrBaHue. IIpomMexyTodHbIli XapaKTep HacieI0BaHHUS.

Pacmiemnnenue MPU3HAKOB TP HCTIOJIHOM JOMHWHHUPOBAHUH.
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JurubpunHoe ckpemmuBanue. Tpetwil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO
HACJIEIOBaHUA  IPU3HAKOB. [{uTonorudyeckne  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHMUS.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHOE
HACJICJOBAHUE TE€HOB, HAPYUICHHUE CLEIUICHUS MEXAY TeHaMH. XPOMOCOMHAs
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXAaHH3M OIPEACIICHHs IoJ1a. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBI M TE€TEpPOraMmeTHbIM MNoJ. ['eHeTnueckas
CTPYKTypa IMOJIOBBIX XpoOMOcCOM. HacnemoBaHue MNpHU3HAKOB, CIEIUVIEHHBIX C
TIOJIOM.

l'enotun kak nemoctHas cucrema. lInedoTponusi — MHOKECTBEHHOE JICWCTBUE
reda. MHOXeCTBEHHBIN auienn3M. BzamMoaelcTBHe HeaIeIbHBIX T'€HOB.

Kommnemenraprocts. Onucras. [lomumepus

34

BzaumoneiicTBre reHotuna u cpesl mpu popmMupoBaHuu ¢peHotumna. i3MeHunBOCTb
npu3HaKoB. KadecTBEHHbIE M KOJWYECTBEHHBIC TMpPH3HAKH. BUIBI M3MEHUYHMBOCTH:
HEHACJIeICTBEHHAS ¥ HACJIe/ICTBEHHASI.

MomudukaimonHass ~ W3MEHUMBOCTL.  Poms  cpemsl B (pOpMHpPOBAHUU
MoaudukarmoHHoN m3MeHunBoCcTH. HopMa peakinu npusHaka. BapuanoHHbIN psift
u BapuanmonHass kpuBas (B. HWoranncen). CBoiictBa MOIU(pHKAIIMOHHON
W3MEHYHUBOCTH.

I'enoTnnunueckas n3MeHUNBOCTh. CBOMCTBA TEHOTUITMYECKON M3MEHYMBOCTH. Brpl
TeHOTUITUYECKON U3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KoMOnHaTuBHAsT W3MEHUMBOCTL. Mel03 U TOJIOBOM TMPOIlECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTU. POJIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIaHUU
TeHEeTUYECKOT0 Pa3HO00pa3usl B IpeiesiaX OJJHOTO BUA.

MytanuoHHas 3MEHUMBOCTb. Buibl MyTanuii: reHHble, XpOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M MHIYUMPOBAaHHbIE MYTAaUMHU. SIepHbIE M LUTOIUIA3MATUYECKUE
Mmytaiuu. CoMaTHYECKHE U MOJIOBbIE MyTallUU. | [puurHbl BOSHUKHOBEHHUSI MyTaLUM.
Myrtarenpl M HMX BIMSHHE HA OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAI[MIOHHOIO
npoiiecca. 3aKOH TOMOJIOTHUYECKUX PSAOB B HacleAcTBeHHOHM n3amenuuBoctu (H.U.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTDh U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas MporpaMMa MCCIENOBAaHUS T'€HOMaA
yernoBeka. Meroabpl  M3y4EeHMsT TE€HETUKM  YEJOBEKa: TIEeHEAJIOTMYECKUH,
OJIM3HELIOBLIH, LATOTEHETUUECKUH, MO ITYJISIUUOHHO-CTATUCTUYECKU I,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE OIIpEeEIICHUE T'€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHMCIIE C ITOMOLIBIO
[MIP-anamu3a. HacnencrBennnsle  3a0o0jeBaHMS  4eloBeKa. [ e€HHbIE U

XpOMOCOMHBIC 0oJIe3HU YCJIO0BCKaA. bone3nu C HACJIEICTBEHHOM
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IIPEIPACHIONOKEHHOCTbIO. 3HAUEHUE MEAULIUHCKON M€HETUKU B MPEAOTBPALLCHUN

1 JICYCHUH T'€HETHUECKHUX 3a001eBaHmil YyenoBeka. CTBOJIOBBIC KIETKH

3.6

JlomecTuKanus v ceneKIus. 3apoxkKIeHUe CeeKInu U jomecTukanuu. Yuenue H.W.
BaBuioBa 0 1meHTpax MPOUCXOXIACHUS W MHOTO00pa3Hs KyJbTYPHBIX PACTECHHIA.
Ponb cenexumu B co3gaHuy COPTOB PaCTeHUM M MOPOJ KUBOTHBIX. COpT, mopo/a,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSJOB B HAaCIEICTBEHHOW u3MeHunmBoctu H.U.
Basuiiosa, ero 3HaueHue IS CENCKIIMOHHON pabOTHI.

Metoapl ceneKIMOHHOW paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
VH/IMBUTyaJIbHBIN. Drarsl KOMOWHAIIMOHHOMN CCJICKIINH. UcnrpiTanue
MPOU3BOUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTHUIYy C IOMOUIBIO OIEHKU
(eHoTHIa TOTOMCTBA ¥ OTOOP 10 TEHOTHITY ¢ roMolbto aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKITMOHHOM paboThl. PamuaninoHHbIil u
XUMUYECKUA MYTareHe3 KaK MCTOYHUK MYTalluid y KYyJbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO  PENAaKTHPOBAaHUS ¥ METOJOB
pexomOunanTHbIX JJHK a1 monmydeHust nCXoIHOTO MaTepuaia Jjisl CEelIeKIUH.
[Tomydenne monmmionaoB. BHyTpuBHmoBas rubpumm3amys. bIM3KOpOACTBEHHOE
CKpelmBanue, Wi WHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumnbl. Mcnons3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpumanms. [Ipeomonenne Oecruionnsi MEXBHIOBBIX THOpHIOB. JlocTrkeHHs

CCIICKIIN paCTeHI/Iﬁ 1 )KUBOTHBIX

3.7

OOBEeKThI, HCIIONBb3YEMbIE B OMOTEXHOJIOTUH, — KJIETOUYHBIE U TKAHEBBIE KYJIbTYpPHI,
MUKpPOOPTaHMU3MbI, HMX  XapaKTepucTUKa. TpaaulMoHHas  OWMOTEXHOJIOTHSA:
xjieboneuyeHue,  MOJIyueHHE  KUCIOMOJOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Muxkpobuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKHX TEXHOJIOTHH.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT UM BHUTaMHHOB.  VIcKyccTBeHHOE
OIJIOJIOTBOpEHUE. PEeKOHCTpYKIuS SHMIEKIEeTOK ¥ KJIOHMPOBAHWE >KHUBOTHBIX.
MeTo TpaHCIUTaHTAIMU SJEp KIETOK.

XpoMocoMHass ¥ TeHHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCTpyupoBanue pexkomOunanTHeix JIHK. JlocTikeHuss u MepCreKTUBBI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHcKkue OUOTEXHOJOTHH.

Hcnonn30BaHue CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6pa31/Ie OpraHu4eCckoro Mmupa

4.1

buonoruueckoe pa3H006pa3He OpPraHu3MoOB. COBpeMeHHaH cucreMma
OpraHnu4eCcKoro Mwupa. HpI/IHI_II/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpraHnu3MOB. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.

OcoOeHHOCTH CTPOCHUA N KUSHCACATCIBHOCTU OJHOKJIICTOYHLIX OPTaHHU3MOB.
EaKTepI/II/I, apxeu, OTHOKJICTOYHBIC I‘pI/I6BI, OJIHOKJICTOYHBIC BOJOPOCIIH, APYIrUc

HPOTUCTEI. Kononunaneasie OpraHu3MBlI. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OPraHU3MOB:
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amME€00ouIHOE, XKIYTUKOBOE, PECHUYHOE. 3allUTa y OJHOKIETOYHBIX OPraHU3MOB.

PaznipaxuMocTh y OTHOKJIETOUYHBIX OPraHu3MOB. TaKCUChI

4.2

MHoOrokieTouHble pacTeHus. B3anMoCBsA3b YacTeld MHOTOKIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl ¥ CHCTEMBI OPraHOB MHOTOKJIETOYHOTO Opranusma. Opranusm
Kak eauHoe uenoe. Tkanu pacreHud. Tumbl pacTUTENbHBIX TKAHEH:
oOpa3zoBaTesibHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHUYECKas.

OcobenHocta cTpoeHus, PYHKINN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTCHHM

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHUH. OYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. JIBUK€HUE MHOTOKIIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactud. [llornomeHne BOABI, YIVIEKUCIOTO Ta3a W MUHEPAIbHBIX BEIIECTB
pactenusimMu. [[pixanue pactenuil. Auddy3us ra3oB uepes3 NOBEPXHOCTb KIETKH.
TpancnoptHeie cuctembl pacteHuil. Boigenenwe y pacrenuid. 3ammra  y
MHOTOKJIETOUHbIX pacteHuit. Kyrukyna. CpencrBa MacCUBHOM M XUMHUYECKON
3amuThl. OUTOHIMIBL.

PazgpaxkumocTe M perynsuus y OpraHu3MoOB. Pa3gpa)kmMoCTh M peryinsuus y

MHOTOKJICTOYHBIX paCTeHHfI. PocrtoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOTOKJIeTOUHBIE  KMBOTHBIE. B3amMOCBSI3bp  YacTeil  MHOTOKIJIETOYHOTO
opranusma. TKaHHU, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHU )KMBOTHBIX M YeJOBEKA. THIIbI
JKUBOTHBIX TKaHEW: SIUTENHaTIbHAsA, COCIWHUTENIbHASA, MbIIICYHAsl, HEpBHas.
OcobenHoctn cTpoeHUs, (GYHKIMA M PACMOJIOKEHUS TKaHEW B OpraHax

JKHMBOTHBIX U YEJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli 1 BHYTpeHHUN ckesneT. CTpOeHWE W THUIlbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOUHBIX JKMBOTHBIX. IluTanuwe »xuBOTHBIX. [luTanue
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
AEroYHOE bIXaHue.

JIpIXaHu€ IT03BOHOYHBIX >KMBOTHBIX. OBOJIOLUMOHHOE YCIOXKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KXUBOTHBIX. J[pIXaTelbHas cucTeMa 4eloBeKa. MexaHu3M
BEHTWIALIMM JIETKUX Yy NOTUL M MICKONMUTAIOUIUX. TpaHCHOpPT BELIECTB Yy
OopraHu3MoB. TpaHcHOpT BeweCcTB Yy XUBOTHbIX. KpoBeHOCHas cuctema u e€
opranbl.  KpoBeHOCHass ~ cucremMa  NO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIeHHs. JBOJIIOIMOHHBIE  YCIOKHEHHS CTPOEHUS KPOBEHOCHOU
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BblneneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTuTelibHbIE BakyosH. Opransl BelieneHus. CBs3b MOJOCTH Tea

C KpOBeHOCHOﬁ U BBIACIUTEIBLHON cHcTeMaMu. BrlaeneHue Y NO3BOHOYHBIX
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KUBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBl U uX
IIPOU3BO/IHBIE.

Pa3znpaxxuMocTh U peryisius y opranu3MoB. Pa3ipa)kuMocTh y OJJHOKJIETOYHBIX
opranu3MoB. Takcuchkl. Pa3gpaXuMocTs U PEryisiiiss y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U MX 3HAYEHUE.

HepBaas cucrema u peiaeKTopHas peryisinusi Y MHOTOKIETOUHBIX JKHBOTHBIX.
Hepshas cuctema u e€ otnensl. DBOJIIOLMUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pa3pabotka anroputMoB u mporpamm A IPQPEKTUBHON (YHKLIHMOHAIBHON
aHHOTallMM  TE€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, MeTab0JI0MOB

MHKPOOPTraHU3MOB, PACTEHHM, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBbE

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAebl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexkropnas nyra. besycioBHble U yCIOBHbBIE
pednexcol. ['ymopanbHas perymsiuust ¥ SHIOKPHUHHAs CHCTEMa JKUBOTHBIX M
yenoBeka. JKene3pl SHIOKPUHHONW CUCTEMBI U UX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHIOKPUHHOM cucteM. [ 'umoTanamo-runodusapHas

cucrema. Peduiekc u pedrekropHas qyra. besyciaoBHbie u yciIoBHBIE pedaeKChl

5.2

3ammurta opranuzma oT Oosie3Heil. iMMmyHHas cucteMa yenoBeka. KietouHsril u
TYMOpaJbHBIA HMMYHHUTET. BpoXAEHHBIN, NpuOOpeTEHHBIN crenuduaecKuit
UMMYyHUTET. Teopusi  KJIOHAJIbHO-CENEKTUBHOTO wmMMyHuTera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocmanutenbHble OTBETHI OpraHu3mMoB. Poub

BpO)I(I[éHHOl"O HMMYHHUTETA B pa3BUTHUU CUCTEMHBIX 3a0o0JieBaHu
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Kposenocnas cucrema u e€ opraubl. Cepile, KPOBEHOCHbIE COCYABI U KpPOBb.

Kpyru xpoBoobparmienus. Pabota cepana u e€ perymsus
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Jpixanue yenoseka. [{uddys3us razoB uepe3 MoBEepXHOCTh KIETKH. JlpIxaTenbHas
cuctema 4YenoBeka. JIpixaTenmpHas TMOBEPXHOCTh. Perynsmusi  IbIXaHUs.

JlpIxaTenbHbIC 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTCIILbHOI'O TpaKTa.
HI/IH_[eBapI/ITCJ'ILHLIG KCJIC3BI. BHYTpI/IHOJ'IOCTHOG n BHYTPHUKIICTOYHOC

IMUIICBApPCHUC

5.6

IToxpoBel M wux mnpousBoxaHble. Oprasbl BbieneHus. Ilouku. CrtpoeHue u
¢byHKUMOHMpOBaHNE HeppoHa. PUIBTpaIUs, CEKpelus U 0OpaTHOE BcachbIBaHHE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830B8.HI/IC MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KeHI/Ie YyeJIoBeKa: MblieuHas cucteMa. CKEIeTHBIE MBIIIIBI U1 HX pa60Ta.

CTpOGHI/Ie U TUIIBI COeIMHEHUS KOCTEH

Teopnﬁ 3BoIOLMHU. Pa3BuTHe )KU3HU Ha 3emie
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6.1

OpomononHass  Teopuss Y.  JlapBuna. [IpeAnocbuikd — BO3HUKHOBEHHS
napsuHu3Ma. JKu3Hb 1 HaydHas nearenbHocTs Y. JlapBuHa.

JIBuokymue cuiibl 3BoJouuu BUIoB 1o Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXXEHMsSI OpraHW3MOB, HAcJE€ACTBEHHas W3MEHYMBOCTb, Oopbba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U ICKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTHyecko teopun 3Bosroruu (CTD). HelttpanpHas Teopus
sBosonnd. COBpEMEHHAasi 3BOJIIOIIMOHHAST OUOJIOTHS. 3HAYCHHE 3BOJIIOIIMOHHON

Teopur B POPMUPOBAHUHN €CTECTBCHHO-HAYYHOU KAPTHHBI MUPA

6.2

[Monmynsimust kak »yeMeHTapHas enuHuia 3BoyoluUd. COBpEMEHHBIE METOJbI
OIICHKM TE€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomynsuuid. M3menenue
reHooHza MOMYISIMKM Kak 3JEMEHTApHOE 3BOJIOLUOHHOE SIBJIEHHME. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (PaKTOpbl (ABWKYIIME CHUJIBI) OBOJIONWUA. MyTalMOHHBIN
npouecc. KomOunatuBHas u3MeHUMBOCTb. [Jlpeild reHoB — ciyvaiiHbie
HEHANpaBJICHHbIE HW3MEHEHUs 4YacToT ajulened B momyiasmusax. Oddext
OCHOBATEJIS. Murpanum. N3omsus MO YJISALIAN: reorpaduyeckas
(pocTpaHCcTBEHHAs ), OHoJIoTHYecKast (pPernpo yKTUBHAS).

EctecTtBeHHbIli 0TOOp — Hampapisitomuii  ¢gakrtop 3Bosroruu.  Dopmbl
€CTECTBEHHOTO  0TOOpa: JBIKYIIUHA, CTAOWIM3UPYIONMIUNA, Pa3phIBAIOIIHI
(mu3pyntuBHBIN). [TooBo# 0TOOD.

[IpucniocobneHHOCT, ~ OpPraHM3MOB ~ Kak  pe3yiabTaT  MHMKPOIBOJIIOLIMH.
Bo3nukHOBeHHE  mpHCHOCOONEHM y  opraHu3mMoB.  Apomopdo3bpl U
uanoanantauuu. [lpumepsl npucrnocoOiieHuit y opranu3mMoB. OTHOCUTENBHOCTh
IPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero kputepuum u cTpykrypa. BumooOpasoBaHue Kak —pe3yabTaT
MUKpO3BOJtONuU. M3omsuus — witoueBoil ¢akrop BumooOpazoBanus. [lytu u
CrocoObI BHI000pa30BaHMS: aJUIONIaTPUYECKOE (reorpaduueckoe),
cUMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJMIUIOUIU3aIuS,
rubpuanzaiys). JJITenbHOCTh 3BOTIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBosonMoHHON Ononoruu B pa3paboTKe HAaydyHBIX METOJOB COXpaHEHUs
O6unopa3zHooOpaszus. MUKpPOIBOIIONKS W KOABOJIOLMS IMApa3UTOB U HX XO3S5EB.
MexaHu3mbl GOPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CIIOCOOBI 60PHOBI

Cc Hell

6.3

Metonpl n3ydeHHs MakpolBoJrouuu. [lameoHTosornyeckue MeToabl M3ydeHUs
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPTaHU3MOB.
Buoreorpaduueckue meroap! nzydeHus sBositonun. CpaBHeHue (Gaopsl U payHbl

MaTepUKOB M OCTpoBOB. bruoreorpaduyeckue odraactu 3emiuan. Bunsl-snaeMuku u
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PEJHUKTHI.

OMOPHONIOTUYECKHE W  CPABHUTEIBHO-MOP(HOIOTHUECKUE METOIbl HM3YyYCHUS
IBOJIIONMH. [ €HEeTHYeCKHe MEXaHWU3MBl DBOJIIOIMKA OHTOTEHE3a W TIOSBICHUS
IBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTWYHBIE W  AHAJOTHYHBIE  OpPTraHbI.
PynuvenTapabple  opraHbl W araBU3Mbl.  MOJICKYIISIPHO-TEHETUYICCKHE,
OMOXMMHYECKHE ¥  MaTeMaTHYeCKWe  METOJbl  W3YYCHUS  DBOJIFOIHH.
I'omonornunbie TeHbl. COBpEMEHHBIE METOMBI MOCTPOCHHS (DUIOTCHETHUYSCKUX
JICPEBBEB.

XPOMOCOMHBIE MYTAIIMH W SBOJIFOIHS T€HOMOB.

O6mue 3akoHOMEpHOCTH (TIpaBWia) SBOJONMUA. HeoOpaTHMOCTh 3BOJIIOIUH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB DBOJIIOIIUU

6.4

Hayunbple rUmoTe3bl NPOMCXOXKIEHUS KU3HM Ha 3emiie. AOUOreHes u
naHcnepmus. JloHaydHbIe NPEACTABICHUS O 3apOKICHUH KU3HU (KPEAMOHU3M).
['unoTe3a MOCTOSIHHOTO caMO3apOXkKAECHUS JKU3HU U €€ ONpPOBEP)KEHUE OMBbITAMU
®. Pemu, JI. Cnamnanuanm, JI. Ilactepa. IIpoucxoxkaeHue KHU3HU U
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckod sBosrouuu. [lmaHerapHas (reosiornyeckas)
IBOMIONMS. XHUMHUYecKas »5SBOJIOUMA. AOHWOTeHHBI CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumrepa u I'. HOpu. O6pazoBanue
nojmMepoB M3 MoHoMepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa
nepBuuHoTro OynmboHa Jk. XosmeliHa, reHetwdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHE MTPOTOKIETKH.

Ucropusa 3emnu u meronpl €€ u3zydeHus. Mckomaemple OpraHMYeCKHE OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAS M a0COIIOTHAs T€OXPOHOJIOTHSL
['eoxpoHosornyeckas mKaia: 0Hbl, 3pbl, IEPUO/IbI, STOXH.

HavanbHble 3Tanel opranndeckoil 3Boarouuu. [losiBneHne M 3BOJIIOLMS MEPBBIX
KJIETOK. OBoyonus Merabonu3Ma. BO3HHKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIEHKN KaK aHaJIoOT MEePBhIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTBHI.

[IpoucxoxaeHue sSykapuoT (cUMOHOTreHe3). DBOJIOLHMOHHOE MPOUCXOXKICHUE
BUpPYyCOB. IIpoucxokJeHne MHOTOKIETOYHBIX OpraHu3MOB. BO3HUMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tambl HBOJIONMU BBICHIMX pacTeHHi. OcHOBHBIE apoMopdo3bl
pacteHuii. Bbixon pacrenuii Ha cymy. I[losBieHue CHOpOBBIX pacTeHUR U
3aBoeBaHne UMM cymu. CemeHHble pacTeHus. [IponcxoxkaeHHe IBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tambl 9BOJIIOLIMA  KUBOTHOTO MHpPA. OcHOBHBIC apOMOp(I)OSBI
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KHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. [lepBrie XOp0BbIE )KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLUS T03BOHOUHBIX.
[Mpoucxoxnenne ampubuii u pentwmid. [IporcxXoKaeHHE MIICKOTHUTAIONUX U
ntul. Ilpunnun xmoueBoro apomopgosza. OcBoeHue O€CIO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMH CYILH.

Pa3BuTHne xu3Hu Ha 3eMJie 10 3paM U MEepHoJaM: apXeil, poTepo30, Majaeo3ou,
Me30301, KaifHO30#. OOmas XapakTepuCTHKa KIUMaTa W TIeOJOrHYECKUX
nporeccoB. [losiBiIeHNE U paciBET XapaKTEPHBIX OPraHU3MOB. YTIeo0pa3oBaHHeE:
€ro YCJIOBMSI U BIIMSHUE Ha ra30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMHUpaHHUsSI — 3KOJOTMYECKHE KpH3UChl mpouwioro. Ilpuumnsl u
CIIEICTBUSL MacCOBBIX BbIMUpaHui. COBpEMEHHBIN IKOJIOTMUECKUN KpPHU3HC, €ro

0COOEHHOCTH

6.5

Pazgensr w 3amaum  anTpomosnioruu. Metonsl antpomnosioruu. (CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH YeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
Cxo/ACcTBO 4YeloBeKa C XKUBOTHBIMH. CHCTEMaTHUECKOE TOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIHHO-
MOpP(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (U3H0IIOT0-OMOXUMUYECKHE,
noBeAeHueckue. OTINYUS YeTIOBeKa OT KUBOTHBIX. [IpAMOX0KIeHIE U KOMITJIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOU CUTHAJIBHOU
CUCTEMBI.

JBwxymue cwibl ((GakTophl) aHTPOIMOTreHe3a: OHOJOTHYECKHE, COIMAIbHBIC.
CooTHolieHne OMOJOTUYECKUX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaJMM AHTPOIIOTE€HE3a. ABCTPAIIONUTEKH — JABYHOTHE MPEAKH JIIOJICH.
UYenoBek  yMmenblid, TE€pBbIE  M3rOTOBJICHUA oOpyaul  Tpyna. Yenoek
NPSMOXOJSIIMNA W TEpBBIA BBIXOJA Joned 3a mnpenensl Adpuxu. Yemoek
reiienpoepreckuii — oOIMH MpeloK HEeaHAEPTAIbCKOrO 4YeJIOBEKa M 4YeloBeKa
pazymHoro. YenoBek HeaHIEPTAIbCKUW KaK BHUJ JIIOJEH XOJIOJAHOTO KJiIMMaTa.
YenoBeKk pa3yMHBI COBPEMEHHOTO THIMA, JCHHCOBCKHI YEIOBEK, OCBOCHHE
KOHTHUHEHTOB 32 mpenenamMu AQpuky.

DBOJIOLUS COBPEMEHHOTO 4ejoBeka. EcTecTBeHHBbIH OTOOpP B MOMYISALUAX
yenoBeka. MyTauMoHHBINA mpouecc U nomuMmopdusMm. [lomynsunoHHbIE BOJHBI,
npeiid reHoB, Murpanusa U «3PpQeKT ocHOBATENS» B MOMYISIIHIX COBPEMEHHOTO
YeJnoBeKa.

UYenoseueckne pacel. [lonatue o pace. bonbmme pacel:  eBporeougHas
(eBpasmiickasi), aBCTpajo-HerpoujHas  (9KBaTOpHAIbHAs),  MOHTOJOUHAS
(a3maTcro-aMepuKaHCKasi). Bpemss U myTH pacceleHus 4YeloBeKa IO IUIaHeTe.
EnuactBOo  yenmoBeweckwx pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.

HpI/ICHOCO6J'IeHHOCTB YCJIOBCKAa K PAa3HbIM YCIOBUAM OKPY)KaIOIJ_[eI‘/’I CpCabl.
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Bnusiaue reorpaduueckoir cpenpl U apeiida TeHOB Ha MOP(OJIOTHIO H

(U3MOJIOTHIO YeIoBEKa

DKOCHUCTEMBI U IPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Paznens! u 3agaun sxostorun. CBsI3b IKOJIOTUU C IPYTUMHU HAyKaMU.
Meroast skosnoruu. IlosieBble HaOMOACHUS. ODKCIEPUMEHTHI B HIKOJIOTHU:
npupoaHble W JabopaTopHble. MoaennpoBaHWE B HKOJOTHH. MOHHTOPUHT

OKpYXKaIOIIeH Cpeibl: TOKATbHBIN, pETrHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (GakTopsl M 3aKOHOMEPHOCTH WX aedcTBus. Knaccmpumkarms
9KOJIOTHUECKUX (aKTOpOB: aOMOTHYECKUE, OHOTHYECKHE, aHTPOIIOTEHHBIE.
OOuue 3aKOHOMEPHOCTH JEHCTBHS dKojoruyeckux ¢akropon. [IpaBuio
munuMyma (K. Ilnpenrens, 0. JIuOux). TomnepaHTHOCTb. DBpUOMOHTHBIE U
CT€HOOMOHTHBIE OPraHU3MBI.

Abunotuueckue Qaxtopsl. CBEeT Kak sKoJOrHyYecKuil ¢axrtop. JelicTBue pa3HbIX
YY4aCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTHYECKHE TPYIMIbI
pacTeHMii M >KMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHrHajbHas pojib CBETA.
DoTONEpHUOAN3M.

Temnepatypa kak dkojorumdeckuii dakrop. JlelicTBue TeMmieparypsl Ha
opranu3mbl. [[OMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBbI.

Brnaxnocte kak 3kojormdeckuii - ¢axrtop. IlpucnocoOiieHuss pacreHud K
noJyiepXkaHuto BoaHoro OanmaHca. Kiaccugukanust pacTeHUM MO OTHOLIEHUIO K
Boie. [Ipucnoco6neHns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHMMA.

Cpensl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/YyILLIHAs, I1OYBEHHas,
rilyOMHHAs  IOJAINOYBEHHAs, BHYTpUOpPraHu3MeHHas. DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpefl oOuTaHus opraHu3MoB. llpucnocoGneHuss OopraHuzMoB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmel. Buemnue u BHyrpeHHHE pUTMbL. CyTOUYHbIE M TOUYHBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHIl
AKHU3HU.

XKuznennsie Gopmbl opranu3MoB. [lonsrue o xuzHeHHOH (opme. JKu3HeHHBIE
(GopMBI pacTeHMii: JepeBbs, KyCTApHUKH, KYyCTApHUYKH, MHOTOJICTHHE TPAaBBI,
OJlHOJIETHHE TpaBbl. JKu3HeHHbIE (POPMBI )KUBOTHBIX: THPOOUOHTHI, T€OOUOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOEHHS U 00pa3a KHU3HHU.

buoTtnueckue ¢axtopsl. Buabl OMOTHMYECKMX B3aMMOAECHUCTBHI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOKMO3 U ero (opmel. Ilapazutusm, koomepauus, MyTyalu3M,
KOMMEHCAJINU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tomuueckue, (opuueckue, ¢dabpuueckue). 3HaueHUE

OMOTHUYECKUX B3aHMOJICMCTBUM 1A CyIIECTBOBaHUA OpPraHu3MOB B CpCAC
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oOutanus. [IpuHINIT KOHKYPEHTHOTO UCKITIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTEePUCTUKH momyisiiud. [lomymsiusi kak Ouosiorndeckas
cucrema. Posb HEOTHOPOTHOCTH cpelibl, (hu3ruecKux O0aphbepoB U 0COOEHHOCTEH
OunoJioruu BHIOB B (DOPMUPOBAHHH MPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJISLIHA.
OcHOBHBIE TIOKA3aTeNW TMOMYJISAIUU: YUCICHHOCTh, IUIOTHOCTb, BO3PACTHAs H
MOJIOBass CTPYKTYpa, pOKIAEMOCTb, HIPUPOCT, TEMII pPOCTa, CMEPTHOCT,
MHUTpaLKs.

DkoJsiornueckasi CTpykrypa mnonyiasiuud. OIeHKa YHCJICHHOCTH TOMYJISIIHH.
JvHamuka monysmAanuu U €€ peryiasinus. bUOTHYeCKHil MOTEHIMal MOMYJISINY.
MogenupoBanre JAWMHAMHUKKA —nONysinMd. KpuBble pocTa  YMCIEHHOCTH
nonynsiuud. KpuBble BbDKHMBaHUS. Perynsiuus 4MCIEHHOCTH MOMYJISIUNA: POJIb
(akTOpOB, 3aBHCSANIMX W HE 3aBHUCAIMMX OT IUIOTHOCTU. OKOJOTUYECKHE
cTpateruu BUJOB (r- 1 K-cTparerun).

[Tonsatue 00 »HKojormyeckoil Hume BuUga. Mecroobutanue. MHoromepHas
Mozenb skojorndeckod Humm Jx.M. XarunmHcona. Pa3Mmepbl 3KOJIOTHYECKOU
Huid. [loTeHnmaneHas U peaTn30BaHHAs HUILIN.

Bun kak cucrema mnomynsmwii. Apeanbl BUIOB. BuIBI M HX JKHU3HEHHBIE
CTpaTEruu. 3aKOHOMEPHOCTH  TOBEJAEHUS W MWIpPalUil  JKUBOTHBIX.

buonornueckne nHBa3UN YYXCPOOHBIX BUI0B

7.4

CoobOmectBa opranu3moB. buorieHo3 u ero cTpykrypa. CBsizu Mexay
opraHm3MamMu B OHOIlEHO3e. DKOCHUCTEMa Kak OTKphITas cucrema (A.Jx.
Tencnu). @yHKUMOHAIBHBIE OJIOKM OPraHU3MOB B AKOCHCTEME: MPOAYLICHTHI,
KOHCYMEHTHBI, penyueHTsl. Tpoduueckue ypoBHH. Tpoduueckue menu M CeTH.
Abuotuueckue 65m0ku skocucteM. [louBbl U mibl B sKocuctemax. Kpyrosopot
BEIIECTB U MMOTOK SHEPTUU B IKOCHCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTeMbl. buomacca u mpoayKiusi. DKOJIOTUYECKUE
MUPAMHU/JIBL YKcell, DMOMAacChl U SHEPTUU.

HamnpaBnennble 3akOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccud. [lepBuuHbie U
BTOPUYHBIE CYKIECCMM M WX MPUYUHBL. AHTPONOTeHHbIE BO3ACUCTBUS Ha
cykueccuu. Kimimakcnoe coobiiectBo. buopaznoodpasue u nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[Ipupoansle 3KOCHCTEMBI. AHTPONOTE€HHBIE HKOCHUCTEMBI. ATpPOIKOCHUCTEMA.
ArponieHo3. Pa3nuuus Mexay aHTpONOT€HHBIMU U IPUPOIHBIMU KOCHUCTEMaMHU.
VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. 'opojackas ¢iopa u
¢ayna. CuHaHTponM3anus ropojckoil ¢aynsl. buonornyeckoe u xo3siCTBEHHOE
3HaYeHHUE arpo’KOCUCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHMS
OCHOBHBIX B3aUMOJEHCTBUI OPraHU3MOB B IKOCHCTEMAX.

HepeHoc OHCPruu U BCIICCTB MCKAY CMCKHBIMU 5KOCUCTCMAMU. Y CTOMYUBOCTD
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OpraHmu3mMoB, HOHyJISII_II/Ifl U OKOCHUCTEM B YCIOBHAX CCTCCTBCHHBIX U

AHTPOIIOT€HHBIX BO3/ICUCTBUM

7.5

buocthepa — oOmemnanerapHas o00004Yka 3eMiM, TA€ CYIIECTBYET WU
cyuiecTBoBasia Jku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. ObGnactu
ouocdeps! u e€ cocras. JKuBoe BemecTBO OHOChEPHI U er0 (PYHKIIHH.
3aKOHOMEPHOCTH cymliecTBoBaHUsl Ounocdepsl. OcobeHHocTn OHOchepsl Kak
rI00ambHOM  dKOCUCTeMBl.  J[MHaAmMW4Yeckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemecTB ¥ OHOT€OXMMHYECKHE ULHUKIBI (yrjaepojaa, as3oTa).
PurmuuHOCTS siBeHMI B Onocdepe.

3oHanbHOCTE Onocdepsnl. Ilonstrue o 6uome. OCHOBHbIE OMOMBI CyIIU: TYHApA,
XBOWHBIE Jieca, CMEIIaHHbIE WM MIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHEI,
MyCTBIHM, TPONHMYECKHE Jieca, BBICOKOTOPhS. Kimmar, pacTHTENbHBIH W
KUBOTHBIA MUpP OMOMOB CYIIIH.

CtpykTypa U (QyHKIHS JXUBBIX CHCTEM, OIIEHKAa X PECYpCHOTO MOTEHIMAIa W

ouochepHbIx QyHKIUN

7.6

DKOJIOTHYECKHE KPU3KCHI U UX TMpUYHHBIL. Bo3nelicTBue venoBeka Ha 6uocdepy.
3arpsi3HeHuEe BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arpsA3HEHUE BOJHOW CpPEIIbI.
Oxpana BOAHBIX pecypcoB. Pazpymenne mouBbl. OXxpaHa MOYBEHHBIX PECYPCOB.
W3meHeHne kimumMara.

AHTpPOTIOT€HHOE BO3/ICHCTBUE HA PACTUTENBHBIA W KUBOTHBIM mup. OxpanHa
PaCTUTENBHOTO U >KMBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPaHbl MPHUPOJBI.
Kpacupie kaurun. Ocobo oxpansembie mpupoansie Ttepputopun (OOIIT).
Boranuueckue cajpl U 300JI0THYECKHE TAPKU.

OcHOBHBIE MPHUHIMIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA U TMPHUPOIDIL.
PanponanpHoe  mPUPONONOIB30BAHUE U COXpaHEHHE  OMOJIOTMYECKOTO

paszHooOpa3us 3emiu
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

10 KJIACC

buonorus.  buonormveckue cuUCTeMbl W TpoLEcCHl. :  yueOHoe TmocoOue It
00mieo0pa3oBaTenbHBIX opranm3anuii (yriayonennoe ooydenue). B 2 4. U. 1./ A.B. Tepemos,
P.A. IlerpocoBa. — M. : Muemo3uHa, 2018.

11 KJIACC

buonorus.  Buosormdeckue cucTeMbl M TpOLECCHl. :  yuyeOHoe TmocoOue It
00111€00pa3oBaTeNbHBIX Opranu3anuii (yriryonennoe ooydenue). B 2 4. Y. 2./ A.B. Tepemos,
P.A. IlerpocoBa. — M. : MHemo3uHa, 2018.

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosnorus. bonbimoit cipaBouHUK st
IIKOJIHUKOB M MOCTYMAIOMINX B. BY3bl. - M.: JIpoda.

2. bonaroa U. B. Coopauk 3amad mo OOmeld OMOJIOTHH JJIA MOCTYMAONUX B BY3bl. - M.:
«Onwnkc 21 Bex» «Mup u o6pazoBaHHe».

3. Koznosa T. A., Kyumenko B.C. buosnorus B Tabnunax 6 - 11 kinaccsl. CripaBoyHoe moco6ue.
- M.: [Ipoda.

4. ITumenoB A.B., [Tumenosa U.H. buonorus. Jlunakrudeckue Matepuaisl K pazaeny «Oomas
ouonorusy. - M.: «MzmarensctBo HIIDHACY.

5. Peoposa JI. B., [IpoxopoBa E.B. AktuBHbIe (OpMBI U METOIBI 00yUeHUs OUOIOTHU. - M.:
[IpocBemenue.

6. ®pocun B. H., CuBornazos B. W. ['0ToBUMCS K €IMHOMY TOCYJapCTBEHHOMY 3K3aMEHY.
O6mras 6uomnorus. - M.: Jlpoda.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

buonorus 10 kiacc. DI'AOY BO «I'ocynapCTBEHHBIN YHUBEPCUTET MPOCBEIICHUS.

buonorus 11 kinacc. DI'AOY BO «I'ocynapCTBEHHBI YHUBEPCUTET MPOCBEIICHU.

O0P: «buomorus, 10 ximace». OO0 «Kimacey.

O0P: «buogorus, 11 kmace». OO0 «SKmaccy.

. Harmsnnas Ouonorus. Xumus kieTku. BemiectBa, kieTku U TkaHu pactenuid. 10 xmace.
000 «3K3AMEH-MEJINA».

6. Harmsnnas Ouonorus. DBotoliMOHHOE yueHue. Bexenue B skonoruro. 11 kmacc. OOO
«OK3AMEH-MEJINA».

7. buonorusa. 10-11 xknacc. YriyOnenuslii ypoBenb. ®I'BHY «MHcTutyr conepxanus u
MeTo10B oOyueHust umeHu B.C. JleqneBay.

8. Tpenaxep «O0nako 3HaHui». buonorms. 10 kmacc (yrmyOnenHbli ypoBeHb). OOO
«DwusukoH JIab». https://oblakoz.ru/conspects ?subject=9&grade=10

9. Tpenaxep «Ob6nako 3HaHuMi». buomorusa. 11 xmacc (yruiyOsneHnslii ypoBeHs). OOO
«DwusukoH Jlaby». https://oblakoz.ru/conspects ?subject=9&grade=11

10. buonorus, 10-11 knaccer. TAOY BO MI'TIY.

11. buonorus 10. Yrayonéuusiit. OOO «CBEPOBPA3OBAHUE».

12. buonorus 11. Yrayonéuusiit. OO0 «CBEPOBPA3OBAHUE».

13. AJanTuBHBIH KOMIUIEKC 1o ouosorun 10 kinacca. 000 «AUCMAPTY.

14. AnanTuBHbBIH KoMIUIeKe 1o ouonoruu 11 kmacca. 000 «AUCMAPTY.

Sk =
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