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

COJAEP/KAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KVpPCUOM, HE BXOAMT B  IPOBEPKY
rocynapcTBeHHoU utorooit arrecrauuu (I'MA).

Tema 1. buoJsiorust Kak HayKa

CoBpemeHnHast OuoJyiorusi — KOMIUIEKCHasi Hayka. Kpatkast ucropust pa3BUTUSI OHMOJIOTHH.
buonornueckue Hayku M u3ydaeMmble UMHU TpobOiembl. DyHIaMEeHTaJbHBbIE, MPUKIATHBIE U
MTOMCKOBBIE€ HAyYHbIE UCCIIEIOBaHMsI B OMOJIOTHH.

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

JdeMoHcTpauuu

[Toptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

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

Tema 2. /KuBble cucTeMbl U X H3yYeHHE

Kusble cucrembl Kak mpeaMeT u3ydeHust ouonaoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YHNOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alMUs, CaMOBOCIPOU3BEIACHUE,  Pa3IpakUMOCTb,
M3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3aldd KHUBBIX CHUCTEM: MOJIEKYISPHBIM, KIETOYHBIH, TKaHEBBIM,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, u3ydaroniyue UBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aluu.

N3ydenue xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msMmepenue,
JKCIIEPUMEHT, CUCTeMarh3auus, MeraaHanu3. lloHsTue o 3aBUCMMOM M HE3aBUCHUMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JOCTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTH IOJIyUYEHHBIX PE3yJbTaTOB. [IpMUMHBI MCKaXEHUS PE3YIbTATOB DKCIEPHUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «bHoNOrnyeckue CUCTEMBD,
«CBoiicTBa )XKMBOW MaTepun», «YPOBHU OpraHU3alUH KUBOU NPUPOb», «CTpOEHHE )KMBOTHOM
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpPraHU3May,
«buoreornenos», «buocdepa», «MeToabl H3y4eHUs )KUBOI IPUPOIBI».



O6opynoBanue: 1a00paTopHOE 000PYIOBAHUE VISl IPOBEACHUS HAOIIOICHUH, U3MEPECHHUN,
9KCIEPUMEHTOB.

IIpakTnueckas padora «/cnosib30BaHKME Pa3IUYHBIX METOJOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. Buosorus KjieTku

Knerka — cTpykrypHO-(hyHKIMOHAIIbHAS €MHHLIA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Kierounast teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOM TEOpUH.

MeTtoapl MOJEKYJISPHOW H KJIETOYHOW OHOJOTMH: MHKPOCKOIHS, Xpomarorpadus,
anekTpodopes, MeEToJ  MeueHbIX aroMoB, auddepeHnmanbHOoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Koundghoxanvnasa mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpauuu

[Toptpertsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneiinen, P. Bupxos, K. M. bap.

Tabmuipl U cxembl: «CBETOBOW MHKPOCKOI», «DJIEKTPOHHBIH MHKpOCcKom», «Mctopus
Pa3BUTUS METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PacTUTENbHBIX, KUBOTHBIX U
OaKTEepPHATBHBIX KIETOK.

IIpakTnueckas padora «/3yyeHne METOJOB KIETOYHON OHOJOrHH (XpomaTtorpadus,
anektpodopes, nupdepennranbaoe nentpudyruposanue, [TLP)».

Tema 4. XuMnuyeckasi opranu3anus KJICTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPAaMUKpPOAJIEeMEHThl. Bosia u €€ poJib
KaK pPACTBOPUTEIIA, pEarcHra, y4aCcTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYIIALUN.
MuHepanbpHbI€ BEIECTBa KJIETKH, UX OMoJoruyeckas poib. Pojib KaTHOHOB U aHHOHOB B KIIETKE.

Opranuueckue BeniecTa KIeTKU. brosorndyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousiekynbl. IlepBudnas crpykrypa Oenka, menTuaHas
cBs3b. BropuuHnas, TpeTnyHas, 4yeTBepTUYHAs CTPYKTypbl. [leHarypauusa. CpoiicTBa O€JIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6ekoB. [Ipuoknbi.

VYraeBonasl. MoHOCaxapuabl, AUCaXapubl, OJIMrocaxapujsl M mHojucaxapuael. OOmmi
IUIaH CTPOEHUS M (PU3MKO-XMMHUYECKHE CBOMCTBAa yrieBoAOB. buonornyeckue ¢GyHKIuU
YTJIEBOJOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanus — JTHIHIOB.
Tpurmuuepunsl, pochoaunuael, BOCKU, ctepouibl. buonornyeckune Gpynkuuu aunugos. Ooume
CBOMcTBAa OMOJOrMYECKMX MeMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMBIKaHHUIO,
MIOJIYTIPOHUIIAEMOCTD.

Hyxneunossie kucnotel. JJHK n PHK. Ctpoenune HykinenHOBBIX KuCIOT. HykneoTuasl.
[Mpunnun kommementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoiinas cnupans.
Mectonaxoxaenue u ouonorundeckue pynknuu JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenne mouekynsl AT®. Makposprudeckue cBa3u B Mosekyine AT®. buomornueckue
¢ynkuuu  AT®. BoccTaHOBJIEGHHBIE TEPEHOCUMKH, UX (QYHKIUM B KiIeTke. /pyeue
Hykneozuompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHass Ouosiorus: OMOXMMHYECKHME U OMO(PU3MUECKUE HCCIIEAOBAHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYUL
Ouomonexyn u ux xomniekcos. Komnvromepnoiii ouzaiin u opeanudeckuii cunmes OGUOMONEKYN U
UX HenpupoOOHbIX AHAL0208.



JdeMoHcTpanuu

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

Muarpammel:  «Pacnpenenenre XMMHUYECKUX DJIEMEHTOB B HEKHMBOW  IIPHUPOJACY,
«PacripeieneHne XuMUYECKUX 3JIEMEHTOB B KMBOM ITPUPOIEH.

Tabmuuer u cxembl: «l[lepuoanyeckas TabmuIa XMMUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BelmiectBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJNEKYNIbI», «CTpOEHHE MOJEKYN YriieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyiIbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0OBaHHUE.

JladopaTopHas padora «OOHapyxeHHe OETKOB C MOMOIIIBIO KAaU€CTBEHHBIX PEAKITUN».

JladopaTopHnas padora «VccieqoBanue HyKIEHHOBBIX KUCIIOT, BBIJICJICHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenune u pyHKIMHU KIETKH

Tunsl KIeTok: sykapuoTHYecKass U Hpokapuotndeckass. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHUs KIETKH.

CtpoeHne mMpoOKapUOTHYECKOW KieTkh. Kierounas crTeHka OakTepuii u  apxeil.
Oco0eHHOCTH CTPOEHUsl TeTepoTPOPHON U aBTOTPOPHON MPOKAPUOTUYECKUX KIIeTOK. Mecto u
POJIh MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUpPOBAHUE dyKapHOTHYEeCKOM KieTku. [lnma3zmarnyeckas MmemOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4ecKod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIA (muddysus, obmeruénnas muddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIM TpaHcmopt). [lomymponuriaemocts MemOpanbl. PaboTa
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, haronuros. Dk3onuto3. Kiierounas creHka.
CtpykTypa v PyHKIIMH KJIETOYHOW CTEHKH pacTeHUM, TPHOOB.

[urtommazma. I[luro3onb. Llurockener. [IBwkeHue nuroriasmbl. OpraHouabl KIETKH.
OpHoMeMOpaHHbBIE OpraHoubl KIEeTKH: sHAoIuIazmMaTnueckas cetb (DIIC), anmapat [Nonbmxkwy,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTuKyinyMa. Mexanusm nanpasienus oOenxoe 6 IIIC. Cuntes
pactBopuMbix  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [mamkuii  (arpaHynspHBIi)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkius anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame 1 o1v0scu. TpaHCTIOPT BELIECTB
B KiIeTke. Bakyonu pacturenbHbix kineTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHoWAbl KJIETKH: MUTOXOHIPHUH, IIACTUIBL [Ipoucxoocoenue
mumoxouopui u naacmuo. Cumobuoecenez (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHJpHM u mactua. [lepBUuHbIe, BTOPUYHBIE M CJIOXKHBIE ILJIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HememOpannble opraHouzp! kineTkd CTpoeHne M (QyHKIHMHM HEMEMOpaHHBIX OPraHOMI0B
KiIeTku. Pubocombl.  Ilpomesxcymounvie  ¢unamenmoi. MuxkpodmiaMeHTbl. Akmunogvie
Muxkpoguramenmol. MpIIIEUHBIE KIETKH. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpyOouku. Knerounsiii nentp. CTpoeHune M JABWKEHHE JKI'YTUKOB M DPECHHYEK.
MukpoTpyOouku nutormiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Mmukpompybouxkamu. Momopnvie b6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SIIPHIINIKH, UX CTPOEHHE U (DYHKIHUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(hazHOM
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a1pe. dyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — TUCTOHBL. J{uHamuxa s0epHOU
obonouku 6 mumose. A0epubviii mpancnopm.

Knerounsle  BkmtoueHus.  CpaBHUTENbHAs  XapakTEpPUCTUKA  KIETOK  3YKapHOT
(pacTuTeNnbHOM, )KUBOTHOH, TPUOHOIA).

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CTpoeHHE SYKapHOTHUECKOW KIeTKH», «CTpoeHHe KHUBOTHOU
KIeTkn», «CTpoeHue pacTUTENbHON KIeTKH», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CTtpoeHue
MPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENnapaTrbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOTIpEnapaThl 0aKTepHaIbHbBIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHBIX OPTaHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOYHON MEMOpaHbD».

JladopaTopHnas padora «lccienoBanue mia3mMoiiM3a U JETUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

I[IpakTnueckas padora «/3ydyeHue ABMKEHUS IUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M MpeBpPaLliCcHUE JHEPITUHU B KJIETKe

AcCUMWIALINS U TUCCUMWISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMeHa BEIIeCTB:
aBTOTPOQHBIK UM  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IpoIeccax.
OHepretuyeckoe oOecrnieueHue kietku: npespanieHne ATd B oOMeHHBIX mpoleccax.
@DepMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. DepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHusM jeictBus. KodepmeHntol. Otimuusi (GepMEHTOB OT HEOPTaHUYECKUX
KaTaJn3aropoB.  benku-akTuBaTopel U OENKU-MHTHOUTOPBL.  3aBUCUMOCTb  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIIUN OT Pa3INYHBIX (PaKTOPOB.

[lepBuyHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U
okcucennvlll  omocunmes 'y oaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp xjopomnactoB B nporecce GotocuHTe3a. CBeToBas U TEMHOBas
dazel. Domoovixanue, Cz., Ca- u CAM-munvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Bnusiaue pa3nnyHbeIX GaKTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETHUKOB:  HHUTpU(ULUpPYROLIHE
OakTepuu, xxene300aKTepun, cepoOaKkTepun, BOJOPOAHbIE OakTeprH. 3HAUCHUE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunael Opoxenust. IIpogykTel OpoXkeHHs M MX HCIOJb30BaHUE
YeJI0BEKOM. AHa’pOOHbIE MHUKPOOPIaHHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENH
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HEpreTudeckoro oobmeHa. IloaroroBUTENbHBINA 3TaIl
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [JIFOKO3BI.

buonorudeckoe OKuCICHHE, WU KIETOYHOE JAbIXaHuE. PoJIb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. lluknuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Onepeusi memobpannoeo epaouenma npomonog. Cunmes ATP: paboma npomomnnou ATPD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHUECKOTo 0OMeHa.

JdeMoHcTpanuu

IHoptpetsr: k. ITpuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IJHepreTudeckuil oOMmen», «buocunres Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.



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

JlaGopaTtopuass padora «M3ydeHue KaTaTUTHUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIpUMEPE aMuUIIa3bl WM KaTajaasbl)».

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

JladopaTopHas padora «CpaBHEHHUE MPOILIECCOB (POTOCHHTE3A U XEMOCHUHTE3AY.

JlabopaTopHasi padoTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U JABIXAHUSD.

Tema 7. HaciieactBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUSAX MaTPUYHOIO
cuHTe3a. Peanusamus HacneacTBEHHOW wHHQoOpmanuu. ['eHeTMueckui KoJl, €ro CBOMHCTBA.
Tpanckpunuusa — matpuusbil cuHTe3 PHK. [IpuHIUMIBI TpaHCKpHUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Genka. YcioBust
6uocunTesa 6enka. Koaupoanne aMuHoKucoT. Poib pubocom B Ouocunrese Oenka.

Cospemennvie npedcmasnenus o cmpoeruu 2eHos. OpraHuzalusi reHoMa y NMpoKapuoT U
syKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). Monexyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B kieTke. Kiierounslil romeocTas.

Bupycel — HeknerouHnbsle (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwnviti yukn JIHK-cooepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pedepmasa,
unmezpasa.

BupycHpie 3a0osneBaHus uenoBeka, KUBOTHBIX, pactenuit. CIIUJ[, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananusz 6onvuux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OanHvix. Hanomexuonoeuu 6 oOuonoeuu u medouyuue. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUI.

Tabmuupr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUecKui Koy, «BHUPYCH»,
«bakTrepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCay.

Tema 8. JKn3zHeHHBIN HUKJ KJIETKH

Knerounslii mmki, ero mepuoisl u perymsiuusa. MHrepdaza u muto3. OcobOeHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKMM M TOCTCHHTETUYECKUH (TPEMUTOTUYECKHI) MEPHOIbI
uHTEep(a3bl.

Matpuunsiii  cunre3 JHK -  perummkanus.  IlpuHnunsr  perumkanun — JJHK:
KOMIIJIEMEHTAPHOCTh,  TOJYKOHCEPBATUBHBIA  CHHTE3, AHTUIAPAUIEIbHOCTb. MeEXaHHU3M
perumkanuu  JIHK.  Xpomocomsl. Crpoenue xpomocom. Tenomepbsl M Tenomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuoTul. JMIUIOUWIHBIM M TarulouIHbI HaOOphl XPOMOCOM.
I'omonornunsle xpoMocomsl. 110710BBIE XPOMOCOMBI.

Jlenenue kinetkn — mMuTo3. CTaguum MHUTO3a M NMPOUCXOJAIIME B HUX MPOLECCHl. THUIBI
Muto3a. Kapnoknnes n nutokunes. bruonornueckoe 3HaueHUE MUTO3A.



Perynsuust MUTOTHYECKOTO IMKIA KiIeTKU. [Iporpammupyemasi KieTouyHasi TuOenb —
aronTo3s.

Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAs TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — 6uoungopmamuvecxue
Mooenu QYHKYUOHUPOBAHUS KILeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI UK KICTKW», «MuT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JIyKa».

JlabopaTopHas pa6ora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne MHuTO3a B KIIETKax KOHYMKa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpENapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOUYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEIESITENbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHele
OpraHU3MBlI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nesoe. 'omeocras.

Txkanu pacrenuit. TuHIBI pAacTUTENBHBIX TKaHEH: o0Opa3oBaTeNlbHAsI, TOKPOBHAs,
MPOBOJISAINIAsA, OCHOBHAs, MexaHuuyeckass. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PacloIOKeHHs
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIBI JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENbHAS, MblleuHas, HepBHasA. OCOOCHHOCTH CTpOeHHs, (PYHKIMI U pacrooKeHUS
TKaHE! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbIi 1 BHyTpeHHUI ckeneT. CTpoeHUe U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBUKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KTYTUKOBO€, pECHUYHOE. JIBW)KE€HHE MHOTIOKIETOYHBIX PACTEHUH: TPONU3Mbl M HACTHUM.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHbie
MBIl U UX padoTa.

[Iuranue opranusmoB. [lorynomienne BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmu. llutanue >XUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE IUIIEBApPEHUE.
[IuraHnre MO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOTO TpakTta. llumeBaputenbHbIe
xenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHBIX. uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe apixanue. JlpixarenpbHas MOBEpXHOCTh. JKabGepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX UBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXHEHUE
CTPOEHMS JETKUX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uyenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y MITUI] U MIIEKOMTUTAIOMIKX. Perynsius apixanus. JpxaTenbHbie 00bEMBI.



Tpa"cnopr BeweCTB y OpPraHU3MOB. TpaHCIOpPTHBIE CUCTEMbl pacTeHuil. TpaHcnopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opransl. KpoBeHocHass cucrema
II03BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepile, KpOBEHOCHbIE cOocCylbl M KpoBb. Kpyru
KpOBOOOpalIeHUs.  DBOJIOLMOHHBIE  YCIOXKHEHHS  CTPOCHHS  KPOBEHOCHOH  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauusi.

Beinenenne y opranusmoB. Beinenenue y pacreHuil. BplueneHue 'y  JKMBOTHBIX.
Cokpaturenphble Bakyosiu. Opranbl BblaeneHus. @uibTpainus, cekpeuus U oOpaTHoe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHue y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

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

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OPraHu3Ma
or OonesHell. VMMMmyHHas cuctema uyenoBeka. KileTouHbIi W TyMOpalbHBII HMMYHHUTET.
Bpoxnéuuelii u  npuoOpeT€HHbI  cnenuduyeckuii UMMyHUTET. Teopuss KIOHaJIbHO-
cenektuBHOro MmyHuteta (I1. Dpmux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxuMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PaznpaxxumocTs U perynsinus y pacteHuid. PocToBbie BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduekTopHas peryasuus y XKUBOTHbIX. HepBHas cucrema u eé
OTZeNbl. ODBOJIIOLIMOHHOE YCJIOKHEHHE CTPOCHHS HEPBHOM CUCTEMBI Y JKHBOTHBIX. OTHeisl
TOJIOBHOTO MO3ra IO3BOHOYHBIX XHBOTHBIX. Peduiekc u peduiekropHas nyra. besycioBHble u
YCIIOBHBIEC pedIICKCHI.

I'ymopanbpHas perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHIAOKPUHHOM CHUCTEMBI M HMX TOpMOHBL. JleiicTBue ropMOHOB. B3auMOCBsA3b HEpPBHOM U
SHJIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuupel m cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIHN»,
«bakrepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHUil», «CHCTeMbl OpraHoB
II0O3BOHOUYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe HacekoMmblx», «TkaHM pacTeHHI»,
«KopueBble cuctemb», «Crtpoenue cteOns», «CTpoeHHE JHMCTOBOM IIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4enoBekay, «llumeBapurenbHass cucrema», «KpoBeHOCHas cucTeMay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurensHas cucreMa», « OHIOKpPHHHAsA cucremay, «CTpoeHue Mplus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHUn», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHe THIpb», «CTpoeHHE IUIaHapun», «BHyTpeHHee CTpOEHHE NI0KJIEBOTO
yepBsi», «HepBHas cucrema peiO», «HepBHas cucrema nsarymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHass cucrema nruny, «HepBHas cuctemMa MIEKONMMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPHl KOMHATHBIX pacTeHuil, repdapuu pacTeHHH pa3HBIX OTIENIOB, BIaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIETHI T03BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOUYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
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o0opynoBaHue JUIs JEMOHCTPALMM TOYBEHHOTO M BO3AYUIHOTO IHTAaHHUS PACTCHHH,
pacuieryieHust KpaxmMayia © OelIKoB TOJ JeiicTBHeM (QepMEeHTOB, OOOpyIOBaHUE JUIA
JIEMOHCTpAIMU OMBITOB 10 U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbBIX
JBYKEHUH, MOJIENTN TOJIOBHOTO MO3Ta Pa3IMYHbIX )KHBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydueHue TkaHel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHne U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Bujibl
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[TonoBoe pa3muoxkenue. [lomoBbie kineTkw, uau ramersl. Meio3. Craguu Meio3sa.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. bronorndeckuii CMbICI MeH03a U TOJIOBOTO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzaponpimieBoe  paszButve. I'ameroreHe3 'y kuBOTHBIX. [lojoBbIE  JKene3bl.
OOpazoBaHue W pa3BUTHE TOJOBBIX KieToK. CrepmaTtoreHe3 u ooreHe3. CTpoeHHE IMOJOBBIX
KJIETOK.

OmroI0TBOpEHNE W AMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OILIONOTBOPEHHUS:
HapyKHoOe, BHyTpeHHee. [lapTeHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — ooOna u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozeros
u moodenu mopghozeneza. Craguu sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoOnenue.
Tunsl gpoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munoi
onacmyn. OcoOeHHOCTH NPOOJICHUS MIICKOTUTAIONINX. 3apOBIIIEBbIE JUCTKUA (TacTPYIIsIus).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojbliia (3MOpUOHANIbHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUYECKUX B3aUMOACHCTBUM Te€HOB. BiusHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBOTHBIX. llocTamOpuonanmeHbli mepuon. Ilpsmoe u Hempsimoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO M HEMPSIMOIO Pa3BUTUS, UX PACHPOCTPAHEHUE B MPHUPOJE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPhl pEryisilUd pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAIMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepuoapl OHTOreHesza yesoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

Pa3smHoxenne u pasButue pacteHuid. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
uukine pacrenuid. OOpa3oBaHue crop B Ipolecce Meios3a. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OOpazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETyJISIUU OHTOT€HEe3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuiel u cxemsl: «BerertaTuBHOE pa3MHOKeHUE», « THUMBI OECMONOr0 pa3MHOKEHUS,
«Pa3MHOXKEeHHE XIaMUIOMOHaAb», «Pa3sMHOXeHHe oSBrieHbl», «Pa3MHOXKEHUE THAPBI»,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHe SHMLIEKIETKH M CIepMaTo30UIa»,
«OcHOBHBIE CTaguu OHTOTeHe3a», «lIpsMoe u Hempsmoe pas3Butue», «Pa3BuTHe Maiickoro
Kyka», «Pa3Butue capanum», «Pa3BuTtHe IArymkn», «/{BolHOE OIIIOJOTBOPEHHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHE CeMSIH OJHOJOIBHBIX M JBYAOJBHBIX pacTeHUi», «KU3HEHHBINH LUKI

8



MOpPCKOM  KamycTbl», <OKU3HEHHBIM LHMKI MXa», <OKM3HEHHBIM LUK NAOPOTHUKAY,
«GKM3HEHHBIN LIUKIT COCHBI».

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

JladopaTtopnas paGora «/3yueHue CTpPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

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

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHUS BBICIITUX PACTCHUN».

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

Wctopus craHoBiIeHUS W pa3BUTHS T'eHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4E€HBIX B pa3BuUTUM reHetuku. Paborer H. K.
Konenosa, H. U. Basunosa, A. H. benosepckoro, I'. /I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHSTHUSI U CUMBOJIbL. [ OMOJIOIMUHBIE XPOMOCOMBI, aJlIeNIbHbIE
TeHBbI, AJbTCPHATUBHBIE NPHU3HAKH, JOMUHAHTHBIH W PEIECCUBHBIN TPHU3HAK, TOMO3UTOTA,
TeTEePO3UTroTa, YUCTasl JIMHHS, THOPUIbI, TeHOTUN, (geHoturn. OCHOBHBIE METOABl TEHETHUKHU:
rUOPUA0TIOrMUECKUN, TUTOJIOTHUECKHUM, MOJIEKYJISIPHO-T€HETUUECKHH.

JdeMoHcTpauuu

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

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

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHISCKUX HUCCICTOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
TUOPUIIOB TEpBOTO TOKoJIeHus. [IpaBmwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
pacieryieHus mpusHakoB. [{uTonornyeckre 0CHOBBI MOHOTUOPUIHOTO CKpeluBanud. ['unoresa
YUCTOTHI TaMET.

AHanusupyroliiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HACJIEIOBAHMUS.
Pacmennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeuuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacJleZIoBaHus NpU3HaKoB. L{uTosornyeckne 0CHOBBI AUTMOPUHOTO CKPEIIMBAHUS.

CueruieHHoe HacnieioBanue npusHakoB. Pa6otel T. Moprana. CrersieHHOe Hacle0BaHue
I'€HOB, HapyILIEHHE CLEIUICHUS] MEeX/1y FeHaMU. XpOMOCOMHasl TEOpHsI HAaCJIeICTBEHHOCTH.

I'enetnka nosa. XpOMOCOMHBI MEXaHU3M ONIPEAEICHUs IM0Ja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOrameTHelif M reTeporaMeTHbli moi. ['eHeTMueckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKkoB, CLEIJICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cuctema. llnefloTponus — MHOXKECTBEHHOE [JEHMCTBHE IeHa.
MHOX€eCTBEHHBIN ayuienu3M. B3auMoneicTBUE HEaIeNbHBIX TI'eHOB. KoMIIIEMEHTapHOCTS.
Onucras. [Tommmepust.

I'enernueckuii KOHTPOJIb Ppa3BUTHA DPACTEHUM, JXMBOTHBIX M UEJIOBEKAa, a TaKkKe
(U3MOJIOTHYECKUX MPOLECCOB, TMOBEJIEHMs M KOTHUTMBHBIX (yHKuui. [‘eHermueckue
MEXaHU3Mbl CUMOHMOT€HE3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO3fMH — MApa3uT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHUecKne aceKThl KOHTPOJISA U U3MEHEHUs! HaclleZCTBEHHOW HH(OpMaIy B
MIOKOJIEHUSAX KJIIETOK U OPTaHHU3MOB.

JdeMoHcTpanuu



IToptpersr: I'. Mennens, T. Mopras.

Tabmuuer u cxemsl: «llepBbiii 1 BTOpOii 3aKoHBI Menaens», «Tperuii 3akon Mennuens»,
«AHanuzupyrollee ckpenuBanue», «HenonHoe nomuHupoBanue», «CLENIeHHOE HAclIeJ0BaHUE
MIPU3HAKOB y po30¢uis», «I'eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuue», « MHOKECTBEHHBIN AJJIENU3M», «B3auMOoIeiCTBUE TE€HOBY.

O6opynoBanue: MOJENIb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIICIICHUS IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBHUCHUMOTIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapar: «/[pozodumnar.

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

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHotuna u cpeasl npu (GopMmupoBaHuu (eHotuna. M3MeHUMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas U3MeHUYUBOCTh. Poinib cpeabl B (opMupoBaHUHM MOIUGUKAINOHHON
n3MeHunBocT. Hopma peaknuu npusHaka. BapuannonHslid psin u BapuanuoHHasi kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunnueckas W3MEHYMBOCTh. (CBOMCTBA T'€HOTUIIMYECKONM HM3MEHUYMBOCTH. Bubl
FeHOTUIINYECKO U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAsT M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOTI0 pa3Hoo0pas3us
B MpeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHnoHTaHHbIE W WHAYLMPOBAaHHbIE MYTallUH. SIAepHbIE M LUTOILIA3MaTUYECKUE MYTALMH.
Comarnueckue W MojoBble MyTauuu. [IpuyunHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAILMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHuuBocTH (H.M. BaBuioB). BresaepHas H3MEHYMBOCTh H
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKkmopo8 6 HACNe008aHuU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmumpr 1 cxembl: «Buabsl H3MEHUHMBOCTHY, «MoaudukalroHHas H3MEHUHUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Melo3»,  «OminogorBopenue»,  «l'eHeTmyeckue
3a00JieBaHUS YeNlOBeKay, «Buabl myTanuiiy.

OOGopynoBaHue: >KMBble M TepOapHble SK3eMIUIIPbl KOMHATHBIX PAacTeHUH, PHUCYHKU
(poTorpacum) KUBOTHBIX C PA3TUYHBIMU BUAaMU U3MEHUYUBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
N3MEeHUMBOCTH. [TocTpoeHne BapruallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTnka yesioBeka

Kapunotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metoapl M3ydyeHHs] TEHETUKU YeJoBeKa: I'eHealornYecKuid, OJM3HELOBBIH, IIUTOreHETHYECKHH,
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MONYJISIIUOHHO-CTATUCTUYECKUM, MOJIEKYJIsIpHO-TeHeThUecKuid. COBpPEMEHHOE OIIpelieIeHHE
TEHOTHUIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4YHKciIe ¢ moMoubo T11[P-
aHasnn3a. HacnenctBenHble 3a00s1€eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeACTBEHHOW MpPEApacooKEHHOCThI0. 3HAYEHUE MEJAUIIMHCKON TEHETHUKHU B
MPEIOTBPALLIEHUN U JICYEHWU TE€HETHMYECKUX 3a00JIeBaHUN YesloBeKa. MeIuKO-TeHETUYECKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «T€HETHUECKOro rpy3a». DTHUYECKUE aCIIEKThI
UCCIIEIOBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enetnueckue (HakTOphI MOBBIICHHOW YyBCTBUTEIBHOCTH YEIOBEKa K (DU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpenpl. l'eHeTnueckas IpeapacrosoKeHHOCTh
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3y4YE€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi opraHu3MoB

JloMecTukausi U CeJNeKUUs. 3apOXKICHUE CENEKIMU W JToMecThkanuu. Yuyenue H. .
BasuiioBa o LleHTpax npoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Ponb cenexuun
B CO3JaHMM COPTOB pACTeHHMH M TOpoAd >KHUBOTHBIX. CopT, mopojaa, IITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hauenue mis
CEJICKITMOHHOM pabOTHI.

Mertobl cenekioHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHAWBUTYyaTIbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceNeKnuu. VcrbITanue mpou3BOAMTENCH MO MOTOMCTBY. OTOOp 10
TEHOTUITY C MOMOIIBIO OLIEHKU (DEHOTHIIa MOTOMCTBA U OTOOP MO FEHOTHUITY C MTIOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJSKIIMOHHOW paboThl. PamuannoHHBIN 1
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYTallMil y KyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonb3oBaHue T'E€HOMHOTO pENaKTUpPOBaHHS M MeToJoB pekoMOuHaHTHbIX JHK mns
MOJYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuzoBas rulpuauszauus. bau3kopoacTBeHHOE
CKpelllMBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelllMBaHue, WM ayTOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecronus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMH pacTeHU u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U U3YYEHHE T'€HETHYECKHUX PECyYpCOB KYJIbTYPHBIX PACTEHHM UM HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKuUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOBbIX
HCUBOMHBIX 8 YEJAX VIAVUULEHUS. CYUWEeCMBVIOWUX U CO30aHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUCie C NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHUL, Nepedosblx udel u
NnepCcneKmuBHbIX MexHON02U.

JdeMoHcTpanuu

IToprpersr: H. U. BaBuiios, 1. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopinoyr, /1. K. benses.

Tabmuiet 1 cxeMbl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CEJIEKIUWY,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.
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JlabopaTopHasi padora «/3yueHue COpTOB KyJIbTYpHBIX PAaCTEHHUH M NOPOJ JOMAIIHUX
KUBOTHBIX».

JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHui».

Ikcekypenst «OCHOBHBIE METO/BI M JIOCTHIKEHUS CEJIEKLIMM PAaCTEHUH M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIUIO, MJIEMEHHYIO (epMy, COPTOUCIBITATENBHBIA YJ4aCTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

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

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEepUCTHKA. TpajullMOHHAs OWOTEXHOJIOTHSA: XJeOomeueHue,
MOJIyY€HUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJENUE. Mukpoouonorndeckuii cuate3. OO0beKThbI
MHUKpPOOHOJIOTMYECKUX TeXHoJIorui. [IponsBoacTBO Oenka, aMMHOKHUCIOT ¥ BUTAMHUHOB.

CozaHue  TEXHOJOTMH W  WHCTPYMEHTOB  II€JICHANIPABJIIEHHOTO  W3MEHEHUs U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIYYEHUsI OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarolrecs B Mpupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas nnHxxeHepusa. MeToJpl KylbTypbl KIETOK M TKaHEH PacTEHUN WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rubpuausanuss U coMmaThyeckuil smOpuorenes. Mcmosb3oBaHue
TariOWJIOB B CEJIEKUMU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KJIOHMPOBAaHUE KUBOTHBIX. METOJ TpaHCIUIaHTALUU sJep
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CenbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpoMOCOMHasi M TeHHasi UHKeHepusi. VICKyCCTBEHHBIM CHHTE3 reéHa U KOHCTPYMPOBAHHUE
pekomOunantHeXx JIHK. Cozoanue mpanceennvix opeanusmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OSTUYECKHE MpoOJeMbl TE€HHOU
VHXEHEPUH.

Menmununckue 6notexnosnoruu. [loctreHomuas nudposas meaunuHa. [TIP-auarnoctuka.
MeTa00I0MHBIHM aHaIU3, FEHOLIEHTPUYECKU aHAIU3 TPOTEOMa YeJIOBEKa JJIsi OLIEHKH COCTOSIHUSA
ero 370poBbsi. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepanusi paka. 3D-
OuouHXKeHepuss JUIsl pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMUS. KOMIUIEKCHBIX TKAaHEW COYETaHMEeM TEXHOJIOTUH TpEXMEPHOTr0 OWONPUHTUHTA U
ckaddonuHra s perieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKIWH C LEJIbI0 00ecredeHus: KOMOMHUPOBAHHON 3alllUThl OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MeXaHU3MOB (yHkuuoHupoBanus PHK-
COJIeprKalIuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIe 3a00JIeBaHUS YEIOBEKA U JKUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcrmonp30BaHWE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «l'eHHass HHXXEHEPUSsI».

JlaGopatopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOT M.

IIpakTnuyeckas padora «llosyueHne MOJIOUYHOKHUCIIBIX TPOSYKTOBY.

Jdkckypeust «brHoTexHOIOTHs — BayKHEHIIasi MPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».
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11 KJIACC

Tema 1. 3apo:xneHue 1 pasBUTHE 3BOJIOLMOHHBIX NIPEACTABJICHUI B 0M0JI0THHI

OpomoumonHas Teopust Y. [lapsuna. Ilpennocbuiku BO3HUKHOBEHUS JapBUHM3MA. JKU3HB
1 HaydHas JesrenbHocTh Y. /lapBuHa.

JBuxkymue cuiabl 3Boonuu BugoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTH
Pa3MHOXXEHMSI OPraHM3MOB, HACJIEJCTBEHHAas H3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHbIN U UCKYCCTBEHHBINH 0TOOD).

Odopmienue cuateTndeckoi Teopuu dBosonuu (CTD). HelitpanbHas Teopust SBOJIOIHM.
CoBpeMeHHast BOJIIOIMOHHAs OMoJIoTHsA. 3HAYEHHE HBOJIFOLIMOHHOW TE€Oopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdeMoHcTpanuu

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

Tabmuipl n cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuna KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (QOpMHPOBAaHUS TPHUCIOCOOIECHUNH y paACTeHUN U
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsuna», «Haxoaxu Y.
HNapBunay, «®Dopmbel O00prOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popMm KamycThl», «[loposl JOMalnIHUX KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOILIEHHS MABIKYIIUX CHUJI 3BOJIIOLMN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. MUKpo3BOIIOIMS U €€ pe3yabTaThbl

[Monmymsinust kak s3JeMeHTapHas eAuHuna d3Bomouud. CoBpeMEHHbIE METOJIbl OLEHKU
TeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbI nomysnuil. U3MeHeHne reHoQpoHa MOmyIsSIui KakK
AJIEMEHTAPHOE SBOJIIOIMOHHOE SIBJIEHUE. 3aKOH TeHeThdeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (GakTOpbl (ABWXKYILIUME CHIIbI) HBOJIONMUA. MyTallMOHHBIA MpoILEcC.
KomMOunaTtuBHast u3MeHUYUBOCTh. Jlpeil) reHoB — ciydaiiHble HEHANpaBiCHHbIE W3MEHEHUs
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymuLiouno2o 2opaviuKa.
CHudicenue ceHemuuecko2o pasHoodpasus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
Opetigha 2eHo8 6 Oomvwuux u Manvlx nonyaayuax. Murpamuu. M30msmms IOy
reorpaduueckas (MpoCTPaHCTBEHHAs), OMoJornyeckas (penpoyKTHBHAS).

EctectBennsiii otOop — HampaBisionuii ¢axtop sBoitonud. POpMBI €CTECTBEHHOIO
otOopa: NIBWXKYIIMMA, CTaOMIM3UPYIOMIMMA, pa3pbeiBaomuid (qu3pynTtuBHbIi). [lomoBoit oTdop.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yabTaT MHKpPOAIBOIIOLUMU. BO3HHKHOBEHHE
npucnocobaeHnit y opranu3mMoB. Apomopdo3sl U uanoaaantanuu. [Ipumepsr npucnocobaeHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, IOBEACHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPI'aHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MHKPO3BOJIOLMH.
W3onsauuss — kmrodeBoit (akrop BupooOpazoBanus. [lytm u crmocoObl BHI00Opa3oBaHUs:
ajuionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUUECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE»
(monumonan3anus, rudpuauzanus). JmuTeabHOCTh SBOTIOIMOHHBIX TPOIECCOB.

Mexanu3mbl (GOpMUPOBaHUS OUOJIOTUYECKOTO pa3HOOOpa3usl.
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Ponp »BONIONMOHHON OMONOTMM B pa3pabOTKe HAaydHBIX METOJIOB COXPaHEHHS
OounopaszHooOpasus. MUKPOIBONIONKUS U KOIBOJIOIUS MAPA3UTOB M UX XO035€B. MEXaHHU3MBI
(hopMHUPOBaHHS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «MyTalMOHHAsT U3MEHUNBOCTY, «[lOMyIsIIMOHHAsT CTPYKTypa BUAAY,
«CxemMa mposiBieHMs 3akoHa Xapau—BaiinOepra», «IBHKyIMe€ CHJIBI  3BOJIOLUNY,
«OKOJIOTHYECKasi W30JSALUs TOMYIAIUNA ceBaHCKOW ¢openn», «l'eorpaduyeckas H30IAIUSL
JIMCTBEHHUIbI CUOMPCKOMN M JIMCTBEHHUIIBI JaypcKoib», «[lomynsiroHHbIe BOJHBI YMCIEHHOCTU
XMIIHUKOB M XKepTB», «Cxema JeHCTBUS €CTECTBEHHOro oTOopa», «®Popmbl OOpbObI 3a
CYILLIECTBOBAHUEY, «MHnycTpranbHbIi MEJIaHU3 MY, «Kusbie HCKOIIaeMBbIE»,
«[lokpoBuTENbCTBEHHAs OKpacka XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Duznonorudyeckue agantanuny, «IIprucrnocobIeHHOCTs OPraHu3MOB U €€ OTHOCHUTEIBHOCTDY,
«Kpurepun Buma», «Bunel-nBoiinukn», «CrpykTypa BuIa B 1npupoge», «CrnocoObl
BHp00OpazoBanus», «l'eorpaduueckoe BuAOOOpazoBaHuEe TPEX  BHUIOB  JIAHJBIIICHY,
«DKOJIOTUYECKOE BHU000pa3oBaHue BUAOB cHUHHUL, «[lomummounsl pacrenuity, «KamyctHo-
peneyHbI THOPUIY.

Oo6opynoBanue: repOapuy pacTeHUN, KOJJIEKIIMUM HACEKOMBIX, Yydesa MTUIl U 3Beper ¢
IpUMepaMy pazIUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepei pa3HbIX BUIOB, repdbapuu
pacTeHui ONMM3KUX BUIOB, 00Pa30BABIIMXCS PA3TUIHBIMH CIIOCOOAMH.

JladopaTopHas pa6ora «BrIsBIeHNE N3BMEHUYUBOCTH Y 0COOCH OTHOTO BUAY.

JladopaTtopHas pabora «lIpucmocoOnennss OpraHu3MOB H HMX OTHOCHUTEJIbHAS
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB IO MOP(OJIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bosouus u eé pe3yJibTaThl

Mertoaps! n3ydeHus: Makpo3Boonny. [laneoHTomornueckne MeTo1bl U3y4E€HHUsI IBOJIFOLUH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSJIBI OPTaHU3MOB.

buoreorpadguueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTepUKOB 1 OCTpoBOB. broreorpaduyeckue odnactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

DOMOpPHUOJIOTMYEeCKHe U CPaBHUTEIBHO-MOP(HOIOTHUECKHE METO/bl W3YYEHHUS 3BOJIIOLIUU.
'eHeTnyeckne MexaHU3Mbl 3BOJIIOLMA OHTOTE€HE3a M MOSBJICHUS SBOJIOLMOHHBIX HOBUIECTB.
['omonoruuHele ¥ aHaNOrUYHbIE OpraHbl. PynnMeHTapHble Opraibl U aTaBU3Mbl. MOJEKYJISApHO-
reHeTUYeCKUe, OMOXMMHUYECKME U  MaTeMaTU4YeCKHe METOAbl HM3YyYeHHS  3BOJIIOLIUU.
I'omonoruunsie rensl. COBpeMeHHbIE METO/IbI IOCTPOEHUS (PHIIOTEHETUYECKHX IEPEBHEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIFOLINS T€HOMOB.

OOmue 3akoHOMepHOCTH  (HpaBwia) ABOMOUUHU. [lpunyun  cmenvl  QyHKYuULL.
HeobpatumocTs 3Bomtonnu. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB SBOJIOIHH.

JdeMoHcTpanuu

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

Tabnuupl n cxembl: «PUIOTEHETUYECKUN PSJT JIOIAAN», «APXEONTEPUKC», «3BEpO3yOnIe
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTHHEHTOB», «PemukThl», «HauanabHble cTaguu 3MOPHOHAIBHOTO
pa3BUTHsS  NO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  QHAJIOTMYHBIE  OpPraHb»,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpHI YellOBEKa W MIMMIaH3e», «lIaBHBIE
HaMpaBJICHUs BOJIOIMNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.
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OO6opynoBanue: KOJUICKIMH, TepOapuu, MYISDKH HCKOMAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYIMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIpoucxoxieHue U pa3BuTHe )KM3HU Ha 3emJie

Hayunbple THMOTE3bl MPOUCXOXKACHUS KU3HH Ha 3emiie. AOHOreHe3 W TaHCIEPMUS.
JloHayuHble TPEICTABJICHUS O 3apOXKACHUM XU3HU (KpealuoHu3M). ['Mmore3a mocTOSIHHOTO
camo3apo>KJIeHUs )KU3HU U €€ ornpoBep:keHue onsitamMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[IpoucxoxxaeHue Ku3HU U acCTPOOUOJIOTUS.

OcHoBHbIE 3Tanbl HEOpraHUueckoi sBositonnu. [lnanerapHas (reosoruyeckas) BOJIIOLMSL.
XuMmuyeckasi 3BOJIOLMS. AOUOTE€HHBIH CHHTE3 OPraHMYECKUX BEILECTB W3 HEOPraHUYECKHX.
Oneir C. Mumepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoaiepBaTHas
runore3a A. M. Omnapuna, rumote3a nepBuyHoro OynaboHa Jx. XomjgeliHa, TeHeTHYecKas
runoteza I'. Mémepa. Pubosumbr (T. Yex) u rumoteza «vupa PHK» V. T'mnbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

Uctopus 3emnn u wmeroabpl €€ wusydeHus. lckomaemble OpraHMYECKHE OCTaTKH.
l'eoxpononoruss u e€ Meronpl. OTHOcUTeNbHAaE W a0OCOJIOTHAs  T€OXPOHOJIOTHS.
['eoxpoHonoruyeckast mKana: 30Hbl, IPbl, MEPUOJIBI, FTOXH.

Havanphbie sTansl oprannyeckoil sBomonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Oomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOMIEHKM KaK aHajor mnepBbix Ha 3emiie coobmectB. Crpomaronutsl. I[IpokapuoTsl u
3yKapuOTBHI.

[TpoucxoxaeHue sykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BHUPYCOB.
[IpoucxoxnaeHue MHOTOKJIETOYHBIX  OPraHUu3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tambl ABOJIIOIUMU BBICIIUX pacTeHuid. OCHOBHBIC apoMOpPGO3bl pPaCTEHUH.
Brixon pacrenuii Ha cymy. IlosiBieHne CHOpoOBBIX pPAacTEHUd M 3aBOCBAHWE HMH CYIIH.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUI.

OcHOBHBIE 3Tallbl SBOJIONUH XUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BHIC
KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOIUS MMO3BOHOYHBIX. [IponcxoxaeHne ampuOnii ¥ penTHIINN.
[Ipoucxoxnenne miexkonurammux u ntull. [IpuHnoun kimoyeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMH U MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emiie 1o 3paM U Nepuogam: apxei, NpoTepo30i, Majaeo30i, Me3030M,
KaiiHO30HM. OOIas XapaKTepUCTHKa KIMMaTa U TeoJIOTMYecKuX mporeccoB. [losBrenue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa3oBaHUE: €ro YCJIOBHS M BIMSHHE Ha Ta30BbIN
cocTaB aTMOC(]epHl.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKHE KpU3UChbl mpouuioro. IlpuunHbl U cnenctBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIH 3KOJOTHYECKUU KpU3HC, ero ocoOeHHocTu. [Ipobrnema
COXpaHeHHs OMopa3HooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa OopraHuyeckoro mupa. [IpuHIHUNBI KIaccuQUKAIMI OpPraHHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Hoptpetsr: @. Peau, 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 onbita JI. [lacTepa mo u3ydeHuto
caMO03apokJieHus ku3Hm», «Cxema onbita C. Mumepa, I'. FOpu», «3Tanbl HeopraHudeckon
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sBosoLKM», «l'eoxpoHosiornyeckas mkana», «HadanpHbple 3Tanbl OPraHUYECKOM 3BOJIOLUNY,
«Cxema o00pa3oBaHUsI DYKapuoT NyTEM cuMOHMOreHe3a», «CHucTemMa >KHUBOW MPUPOJIBDY,
«Ctpoenue Bupyca», «Apomopdossl pacteHuit», «PunHOPUTHY», «OmHOKIETOUHBIE
BOJIOpOCHN», «MHOrOKJIETOUHbIE BoJxopocan», «Mxu», «llanoporHuku», «l'osoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUS IKUBOTHOTO MHUpPay,
«Apomopho3sl  KHBOTHBIX», «lIpocrerimmey», «Kumeunononoctaeiey, «llmockue uepBm»,
«YneHucToHorue, «PEIOEDY, «3eMHOBOTHEICY, «IIpecmpikaromuecs», «lItunpny,
«Mnekonuraroniuey, «Pa3BuTue JKM3HM B apxeuckoud ope», «PasBurhe KU3HM B
MPOTEPO30MCKON 3pe», «Pa3BuThe KU3HM B MANCO30MCKONM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKOi 3pe», «Pa3BuTve >KU3HM B KailHO30HckoN »3pe», «CoBpeMeHHas cucrema
OpPraHUYeCKOr0 MUPa».

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

BupryanbHas snaGoparopHasi padora «MogennpoBanue omnbeiToB Mumuiepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CHHTE3a OPraHWYECKUX COCTMHEHUH B IIEPBUYHON aTMoChepey.

JladbopaTopHas pabGora «/3ydeHne © OINKMCaHWE WCKOMAEMBIX OCTATKOB JIPEBHHUX
OpPraHU3MOBY.

IIpakTnueckas padora «/3yyeHne ocoOE€HHOCTEH CTPOEHMSI pPACTEHHUH pa3HbBIX
OT/IEITIOBY.

IIpakTHyeckasi padora «M3yueHne 0ocOOCHHOCTEN CTPOCHHMS TO3BOHOYHBIX KUBOTHBIX.

Tema 5. IIpoucxokaeHue 4eJI0BeKa — AHTPONOreHe3

Paszpnene! u 3agaun anTponosiorni. MeTo el aHTPOINIOJIOTHH.

CraHOBJIEHHE TIPEJCTABICHUN O MNPOUCXOXKICHUU YEJIOBEKa. Pemuruo3Hble BO33pPEHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHUHU.

CxoznctBo  uenoBeka ¢ KUMBOTHbIMU. (CuHcTeMarnyeckoe IOJIOKEHUE  4YeJIOBEKa.
CBuzeTenbcTBa  CXOJCTBA YEJNOBEKAa C  JKMBOTHBIMH: CpPaBHUTEIBHO-MOP(OIOrHUECcKUE,
AMOpHoJIOTUYECKUE, (PU3HOTIOro-OMOXUMHUYECKHUe, TMoBeAeHYeckue. OTiauuus uenoBeka OT
XKUBOTHBIX. [IpsIMOX0XK/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. PazBUTHE TOJOBHOIO
MO3ra ¥ BTOPOW CUTHAJIbHOW CHCTEMBI.

JBuwxymue  cuiabl  (pakTophl) — aHTpomoreHe3a:  OWOJIOTMYECKUE,  COI[MAJIbHBIE.
CooTHolieHre OHOJIOTMYECKUX U COIUAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OcHoBHBIE CTaJUU aHTpoIoreHe3a. PanHue yenoBexkooOpa3Hbie 00e3bsHbI (TPOKOHCYIIHI)
Y paHHHUE MOHTUbI — OOIIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JtoJIei. ABCTPAIONUTEKH —
JBYHOTHE NpeaKu Jiroaend. YenoBek ymenbli, NepBble M3rOTOBJICHMS Opyauid Tpynaa. Yemnosek
MPSMOXOIAIIMN W TIEPBBIA BBIXOJ JIFojeH 3a mpenenbl Adpuku. YenoBek reuaenb0eprckuii —
001l MpeoK HeaHAepTaIbCKOTO YeI0BeKa U YeJIOBEeKa pa3yMHOro. UenoBek HeaH1epTaabCKui
KaK BUJ JIOJEH XOJIOJAHOTO KiIMMara. YenoBeK pa3yMHBI COBPEMEHHOTO THIIA, JIEHUCOBCKUMN
4eJI0BEeK, 0CBOEHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneruka 1 najaeoreHOMUKA.

DOBOMIONUS COBPEMEHHOI0 uesioBeka. EcTecTBeHHBIH OTOOpP B MOMYJALMAX YesIOBEKa.
MyraunoHHbIH npouecc U noauMopdusm. IlonynsunoHHbIE BOJIHBL, Apeii( reHOB, MUTpALUs U
«3¢heKT OCHOBATEN» B MOMYJIALUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [loHsiTue o pace. bonbine pacel: eBporeouHas (eBpasuiickas),
aBCTpaJIO-HErpouIHas (IKBaTOpUANIbHAS), MOHIOJIOMIHAS (a3MaTCKO-aMepHuKaHCcKasi). Bpems u
IIyTH paccelieHus 4YeloBeka 1o IaHere. EQuHCTBO uenoBedeckux pac. Hayunas
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HECOCTOSITENBHOCTh  pacu3Ma. [IpucnocoOseHHOCTh  4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpyXaromei cpeapl. Biusnue reorpaduueckoid cpeipl U apeiida reHoB Ha MOPQOIOTUIO H
(U3MOJIOTHIO YeIOBEKA.

MeXIUCIUIUTMHAPHBIE METOAbl B (M3Wueckod (OMOJOTUYECKOW) aHTPOTIOJIOTHH.
OBOJIIOIIMOHHAS ~ AHTPOIOJIOTUS M TAJCOAHTPONOJIOTHSl  YEJIOBEUYECKUX  TOMYIISIUH.
buocouuaneHple  uccieqoOBaHMsS — HpUPOJAbI  YeloBeka.  VccnepoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEIIOBEKE.

JdeMoHcTpanuu

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

Tabmuubplt u  cxembl: «MeToapl  aHTPOMOJIOTUM», «['OJOBHOW MO3T  YEJIOBEKay,
«YenoBexkoobpaszHbie 00e3bsiHb», «CKENeT 4YelloBeKa W CKeNeT HIMMIIaH3ey», «PyaumeHTs u
aTaBU3MbL», «JIBMKyIIME€ CHJIBI aQHTPONOrEHe3a», «IBOJIOLUOHHOE JPEBO UEIOBEKay,
«ABcTpasonurek», «Henoek ymensiin», «HenoBek mpaMoXoaauuiny, «leHUCOBCKANM YeI0BEK»
«Heanpepranbup», «KpoManboHIB», «Ilpeaku uenoBekay, «ITalbl SBOJIIOLNUN YEIOBEKay,
«PacslI yenosekay.

OGopynoBaHue: MYJISDKH OKaMEHEJIOCTEH, MPeIMETOB MaTepUalbHON KYJIBTYPHI TIPEIKOB
YyenoBeka, penpoaykuuu (potorpaduu) KapTUH C MHUGOJIOTHYSCKUMU U OMOICHCKUMU
CIOJK€TaMHM TPOUCXOXKACHUS YelloBeKa, (hoTorpadun HaX0JI0K MCKOIMAEMbIX OCTATKOB YEJIOBEKA,
CKeJeT YeJIoBeKa, MOJIeb Yepera 4eloBeKa W yepemna IIMMIIaH3e, MOJIeib KUCTH YeJlOBeKa U
KHCTH IIMMIIaH3€, MOJIETN Topca MPEAKOB YeI0BEKa.

JladbopaTtopHasi pabora «/3yueHne OCOOEHHOCTEH CTPOCHMSI CKeJieTa 4YeJIOBeKa,
CBS3aHHBIX C MPAMOXOXKICHUEM.

IIpakTuyeckas padora «/3ydeHre 3K0JIOrHUECKUX aJanTaluid YeTOBEKay.

Tema 6. Dxojoruss — Hayka O B3aUMOOTHOLIEHMSIX OPraHUM3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalouiei cpeaoi

3apoxaeHue W pasBUTHE dKojJoruu B Tpynmax A. ['ymGonbnara, K. ®. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tenciou, B. H. CykauéBa. Paznmensl u 3agaum skosoruu. CBs3b
9KOJIOTHH C JPYTUMH HayKaMHu.

Metonsl skosnorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopubie. MoJienupoBaHue B 3KOJIOTUHA. MOHUTOPUHT OKpPYKAIOILIEH Cpellbl: JOKAIbHBIMH,
pErHOHAIIBHBIN U TJI00ATBLHBIN.

3HauYE€HHE SKOJOTUYECKHX 3HAHMM JJIs YelloBEeKa. DKOJOTMYECKOE€ MHPOBO33PEHUE KaK
OCHOBAa CBfA3€H YeJIOBEYECTBA C MNpUpoaod. POpMUpPOBAHUE SKOJOTUYECKOW KYIbTYpPhl M
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanun

[optpetsr: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuios, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabnuier 1 cxeMbl: «Paznensl skonorum», «Metoasl 3koaoruny, «CxemMa MOHUTOPHHTA
OKPYKArOLEH Cpelibl».

JlabopaTopHas padora «/3ydeHne METOI0B HKOJIOTHYECKUX HCCIIETOBAHUID.

Tema 7. OpranusmMsl u cpea 0OOMTaAHUA

Okonorudeckre GakTOpbl W 3aKOHOMEpPHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHUECKUX  (PakTOpoB:  aOMOTHYECKHE, OWOTHYECKHEe, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKooTndeckux (hakropos. [Ipasuno munumyma (K. [lnpenrens, O.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.
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AbuoTtnueckue akropel. CBET Kak dKoJOTHYecKuid pakTop. JlefcTBHE pa3HBIX Y4aCTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYMHIbl PACTEHUH M HKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUTrHalIbHas poib cBeTa. doTonepuoausm.

Temmneparypa kak skonoruyeckuwii Qaxrop. [leiicTBue Temmeparypsl Ha OpPraHU3MBI.
[To¥iknnorepMHbIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skosjorumdyeckuid dakrop. [IpucnocoOneHus pacteHuil K MOIEP>KaHUIO
BogHoro Oamanca. Kitaccudukanus pacTeHHH 1O OTHOIICHHIO K Boje. [IpucnocoOneHus
KUBOTHBIX K U3MEHEHUIO BOJTHOIO PEKUMA.

Cpenpl oOWTaHMsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOJNOYBEHHAs, BHYTpHOpPraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH Cpell OOWTaHHA
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. BHemHne v BHyTpeHHUE pUTMbl. CYyTOUHBIE Y TOAUYHBIE PUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUHN JKU3HHU.

XKuznennsie ¢opmbl opranuzMoB. Ilonarue o xusHeHHOU (opme. XKuzHeHHbIE (DopMBbI
pacTeHMii: JAepeBbs, KyCTApPHUKH, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBBI
Kuznennole GOpPMBI KUBOTHBIX: THIPOOMOHTHI, T'€OOMOHTHI, a’pOoOMOHTHL. (coOeHHOCTH
CTpOEHUS 1 00paza *KU3HU.

buotnueckne  dakToppl. Buapl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomneparus, MyTyaiu3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxyieOHMYecTBO). Herpoduueckue  B3zauMonelcTBUA  (TONMHMYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHHA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «IKojorudeckue (akTopb», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI dKUBOTHBIX M0 OTHOIIEHHIO K CBETY», « T EMIIOKPOBHBIE )KMBOTHBIE», «XOJIOJHOKPOBHbIE
KUBOTHBIEY, «DU3NOJIOTHUYECKUE aJanTallMd >KUBOTHBIX», «Cpeabl OOMTaHHS OpPraHU3MOBY,
«buonornyeckue putMbl», «KusneHusie Gopmbl pacTeHUI», «Ku3HeHHbIE (GOPMBI )KUBOTHBIXY,
«9KOocUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOTO Jiecan, «Llenu nuraHusy,
«XwumHangectBoy, «Ilapasutuszmy», «Korkypenius», «Cumonosy», «Kommencanuzmy.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJIOTUYECKUX  (aKkTOpoB, TepOapuu  CBETONIOOMBBIX, TEHEMIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHusi, repOapul U KOJUICKIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, dYyudena NTUI U 3Bepei, repdapuu pacTeHHi, OTHOCSIIMXCS K TUrpoduTam,
KcepoduTraMm, Me30(UTaM, KOMHATHBIE pPACTEHHS JaHHBIX TPYII, KOJUIEKIMH KUBOTHBIX,
oOUTAIONINX B Pa3HBIX cpelax, repOapuy U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JaJal0lInuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM U3MEHEHHUSM YCIOBHHM JKU3HH, TepOapuul Hu
KOJUICKIIMM PACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YUYaCTBYIOIIHUX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlaGopatopHasi padora «BbIsiBiIeHHe IPUCTIOCOOIEHHI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTtopnas pa0ora «BblsiBIeHME MPUCIIOCOOICHUNH OPraHU3MOB K BIIMSHUIO
TeMIEepPaTypbD».

JlaGopaTtopHass paGora «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHHMH H3 pa3HBIX MECT
oOUTaHUSD.

Tema 8. IKk0J10TUsA BUAOB M NOMYJISAIHI
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DKOJIOTUYECKHE XapaKTEPUCTHKHU Momyssiud. [lonmymsuus xak OHOJOrHyYecKas cucTeMa.
Ponp HeogHOpOoAHOCTH cpenbl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTUM BHUJIOB B
(hopMUPOBAHUY TPOCTPAHCTBEHHOH CTPYKTYPHI HOMYsAIHiA. OCHOBHBIE OKA3aTEIH MOMYISIHH:
YHUCJIEHHOCTb, IJIOTHOCTh, BO3PAcTHAas W IOJOBas CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALHUSL.

DKojoruyeckasi CTpykrypa nonyiasuuu. OneHka 4HMCIeHHOCTU Nomynsauuu. luHamuka
MONYJSIUK U €€ perynauus. buotnueckuit noreHuan nonyisuu. MoaeaupoBaHue JUHAMUKU
nonymsinuu. Kpuble pocra uuncieHHocTH mnomynsuuu. Kpuble BbDKHMBaHMs. Perynauus
YUCJIEHHOCTH MOMYJSLMHA: poib (AKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJjoruueckue crpareruu BuoB (I- u K-crparerun).

[lonsitTne 00 »skojormueckoi Hume Bujaa. Mecroobutanue. MHoromepHas MOJEIb
skonornueckod Humu Jx.M. Xarunacona. Pazmepsl sxonorndeckoil Humu. [loTeHuuansHas u
peain30BaHHAs HUIIM.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BUIBI M KX KU3HEHHBIE CTpPATErHH.
DKOJIOTHYECKUE IKBUBAIICHTBHI.

3aKOHOMEPHOCTH TIOBEJIEHUS W MUrpaluil >KUBOTHBIX. bHoJormyeckue WHBa3UU
YyXEPOJIHBIX BHJIOB.

JdeMoHcTpauuu

[Toptper: Jx. 1. XatunHCOH.

Tabmuis! 1 cxeMbl: «IKOJIOTHUECKHE XapaKTePUCTUKU MOMYIsiumny», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuun», «Bo3pacTHble mnupamMuael nomyiasiun», «CKOPOCTh 3aceleHUs
MOBEPXHOCTH 3€MJIM Pa3IM4YHBIMU OpranusMammy», «Mopenb skosioruyeckoi Humm k. U.
XaTuynHCOHAY.

O6opynoBanue: repdapuu pacTeHUN, KOJJIEKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[IpucrmocoOiieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buonieHo3 u ero crpykrypa. CBsi3u MeXAy OpraHu3MaMu B
OHOLIEHO3E.

OxocuctemMa Kak OTkpbiTas cuctema (A. Jkx. Tenciam). DyHKIMOHaIbHBIC OJOKH
OpraHM3MOB B SKOCUCTEME: MPOJAYLIEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotuyeckue 00ku 3kocucteM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemiecTB 1 NOTOK 3HEPTHH B IKOCUCTEME.

OcCHOBHBIE TOKA3aTENN HKOCUCTEMBI. bruomacca U npoayKuus. DKOJIOTMUYECKUE MUPAMU/IbI
qrceln, OMOMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotuixu. @nyxmyayuu. HanpaBneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCuu. [lepBUYHbIE M BTOPUYHBIE CYKIIECCUM M UX
MPUYMHBL.  AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe —cooOIIecTBo.
buopaznooOpasue 1 NoJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[Ipupoanble 3KOCHUCTEMBL. JKocucmemvl 03€p u pex. IKocucmemvl Mopell U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmenetl, NyCmbvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI.  Arposkocuctema. ArponeHo3. Pazmnums mexnay
AHTPOINIOTE€HHBIMHU U MPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢iopa u dayHa.
CunanTponuzanusi ropoJackoi ¢ayHsl. buonmormueckoe ©  XO34HWCTBEHHOE 3HAuUCHHE
arposKOCHCTEM U yPOOIKOCUCTEM.
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3akoHOMEpHOCTH  (DOPMHUPOBAHHMS ~ OCHOBHBIX  B3aUMOJCHCTBHN  OPraHU3MOB B
aKocucTeMax. Poab kackaonozo s¢gexma u 6u008-30uhuramopos (Kiouesvix 6udos) 8
Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPTMM W  BEIIECTB MEXIY CMEKHBIMH
JKOCUCTEMAaMM. YCTOMYMBOCTH OpPraHU3MOB, IONYJISALUMHA U DKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX BO3CHCTBUM.

Mexanusmol  8030elicmeusi  3aepA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCIMEMHOM YPOBHAX, OCHOBbI IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeus. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencmm.

Tabmuubl u cxeMbl: «CTpyKTypa OMOLIEHO3a», «DKOCUCTEMAa MTUPOKOJIMCTBEHHOTO JIeCay,
«JKocHucTeMa XBOWHOTO Jeca», «DyHKUMOHAIbHbIE TPYIIbl OPraHU3MOB B 3KOCHUCTEMEY,
«Kpyrosopor BemectB B d3kocucreMey», «llenn mnuTaHus (macTOuiHas, JETPUTHAs)»,
«DKoJIOTHYECKash MTUPaMUJIa Yncem», « IKOJorudeckas nupamuaa 0uoMaccedy, « JKoJorndeckast
nupamuaa sHeprun», «OOpasoBanue Oonorta», «llepBuunas cykneccusi», «BoccraHoBienue
Jleca Toclie Moxapay», «IKOCHCTEMa 03epa», «ATpoleHo3», «KpyroBopoT BEmIeCTB U MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOboskocucTem.

OGopynoBanue: repbdapur pacTEeHUN, KOJUICKIIMM HACEKOMBIX, Yydelia NTHIl U 3BEPEH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHU, aKBApUYM KaK MOJIENTb SKOCUCTEMEI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

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

IKCKypeHusi «IKCKypcUs B THIHYHBIA OMOTreorieHo3 (B AyOpaBy, Oepe3HSK, €IbHUK, HA
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKYypcHusi « IKCKYPCHS B arpOIKOCUCTEMY (HA TOJI€ MW B TETIMYHOE XO35SHCTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obmieruianerapuas o0oyiouka 3eMil, IZle CYIIECTBYET WIIM CYIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o onochepe B Tpynax 3. 3rocca. Yuenue B. 1. BepHaackoro o
ounocdepe. Obnactu 6uocheps! u e€ coctas. JKuBoe BemiecTBo 6nochepsl 1 ero GyHKIUH.

3aKOHOMEPHOCTH CyliecTBOBaHMs Ouocdepsl. OcobeHHocTH Onochepsl Kak TiI00aTbHON
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOreoXMMHUYECKHUe HUKIBI (Yriiepoia, a3oTa). PUTMUYHOCTE sBNeHUH B Onocdepe.

3oHanbHOCTH OHOChepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIIM: TYHJIpa, XBOIHBIE
Jieca, CMelIaHHbIe U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CABaHHBI, MyCTHIHU, TPOTIMYECKUE Jieca,
BBICOKOTOpbA. Kimmar, pacTutenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKA HX PECYpCHOTO TMOTEHIHala U
ouochepHbIx PYHKIUH.

JdeMoHcTpanuu

[Toprpersr: B. . Bepranckuii, 3. 3rocc.

Tabmuet u cxeMsl: «I['eochepst 3emnn», «KpyroBopot azota B mpupoae», «KpyroBopot
yriaepojaa B mpupojae», «KpyroBopot kucnoponaa B mpupojie», «KpyroBopoTt BoJbl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatndeckue mosica 3emmu», «TyHapa», «Taiiray,
«Cmemanneiii  Jec», «llupokonuctBeHHbt necy», «Cremb», «CaBanHay, «IlycTbIHY,
«Tponmyeckuii ecy.

Ob6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.
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Tema 11. YesioBek u OKpYyxkaoumas cpeaa

DKOJIOTUYECKHE KPU3WCHI W WX NpUYUHBL. Bo3neiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HeHuEe BOJHOW cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHenue kimumara.

AHTpPOIIOTEHHOE  BO3/EMCTBHE Ha pPACTUTENbHBIM M JKUBOTHBIK Mup. Oxpana
PaCTHTEIHLHOTO M XUBOTHOTO MHpa. OCHOBHBIC MPUHITUIIBI OXPAHBI MPUPOIbl. KpacHbIle KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). Borannyeckue caapl u 300JI0TUICCKHEC
TIApKH.

OCHOBHBIC TIPUHIIAITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA M MPHUPOIBI. ParmoHaapHOE
IIPUPOJIOIIOJIBL30BAHUE M COXpaHEHHME OHOJIOrMYecKoro pasHooOpasus 3emin. OOmue
3aKOHOMEPHOCTH TJI00AJIbHBIX SKOJIOTHUECKUX KpUu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3uca
U €T0 BEPOSTHBIE TIOCIIEICTBHSL.

Pa3BuTHE METOMOB MOHHTOPWHTA PAa3BUTHS OIACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocbepezaroweli U KOHKYPEHMOCNOCOOHOU
snepeemuxke. buonocuueckoe pasznoobpasue u ouopecypcol. Hayuonanvhvle ungopmayuonnvie
cucmemvl, obecneuusaloujue O0OCMYn K UHGOpMAYUU NO COCMOSAHUIO OMOENbHLIX U008 U
akocucmem. OcHosbl dIKOpeaburumayuy IKoOCUcmem u cnoco606 60pvobL ¢ OUONOBPEIHCOCHUIMU.
Pexoncmpykyus Mopckux u Ha3eMHbiX IKOCUCTEM.

JdeMoHcTpauuu

Tabmuupl u  cxembl: <«3arpsi3HeHHe atMoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbill  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPUNY, «MoJenu yrnpaBisieMOro MUpa.

O6opynoBanue: (dotorpadur OXpaHIEMBIX pPACTCHUH W IKUBOTHBIX KpacHOW KHHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH peruoHa.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT' U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IMPOTPAMMBI TI0 OHOJIOTHH BBIICIICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICTICHHIO,
Hanuuue momugayuu K OOydeHUIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MMpucymmnmMunu CUCTEMCE
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUSL ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IIPOTPAMMEBI 110 OMoIOrNu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TpaJUIITMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MNO3NIWH JIMYHOCTH, MATPHUOTHU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAaclE€OUIl0 U TpaJulusaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro mnpenmMera «broaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOILIECTBa,
paciiupeHe >KU3HEHHOTO OIbITa U ONbITA JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydarolmerocss Kak akTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATEIbHBIX 3a/1a4, BHITIOJIHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE y4YUTBIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO ¢ pa3HbIMH yOSKIEHUSAMH, KyIbTYPHBIMHU LIEHHOCTSIMH U COLMATHHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENBHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OIIIOHEHTOB MPH 0OCYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOTO COJCPIKAHNUS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTEILHOCTH;
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2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; POoAMHOMN, ropAocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIECIUWI0O ¢ TaMSATHUKAM TMPUPOJIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

COCOOHOCTh OIICHMBATh BKJIAJ POCCHHCKMX YUYEHBIX B CTAaHOBJICHHWE M pa3BUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

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

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

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

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHWIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJIEHHE IPOSIBISATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOroieHHe TUTHeHUYECKUX MPaBWJI U HOPM, COAJaHCUPOBAHHBIN PEKUM 3aHSATHH M OTHbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYyalUsIX, YIPOKAIOIIMX 3I0POBBIO U )KU3HU JTIOICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJIOIMYECKON M COLMAIbHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oymyiiet mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:

23



9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJCTBUMN ISl OKPYKAIOIICH CPe/Ibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCTIOJIh30BaTh MPUOOpPETaeMbIe TIPU M3YYCHUN OMOJIOTUU 3HAHUS U YMCHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPHUSATUE JIEUCTBHM, MPUHOCIIIMX BPENl OKPYKAIOIIEH NPUPOJHON cpere,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESITETPHOCTH  DKOJIOTUYECKOW HaNpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBAThCS HMH B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXAY JIFOJIbMU U TIO3HAHUS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U PelIeHUH MPpoOieM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpooOieMbl pa3BUTHSL YETIOBEUECTBA, MOKCKA MyTel BhIX0Ja U3 TI00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTMYECKUX 3HAHUU B LIEJSAX MOBBIIMICHUS OOIIei
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydaeMmble 3HAHWS I aHalu3a U OOBSCHEHUS SBJICHUN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHOJOTHYECKHE 3HAHUS Uil PEIICHUS
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEepPHIBHOMY OOpa30oBaHUI0O M CcaMOOOpa3oBaHHIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.

24



METAINIPEIMETHBIE PE3YJIBTATHI

MertanpeaMmeTHble pe3ysibTaThl OCBOEHUS y4eOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHUS OOYYArOIIUXCA  MEKIUCIUIUTMHAPHBIC
(Mex1npeMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAyYHOW KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOAO0B NIO3HAHUA, UCIIOJB3YCMBIX B €CTCCTBCHHBIX HAaYyKaX (BGHIGCTBO, OHEPTru-,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (PAKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIICJIOBaHNE, HAOIIOICHUE, M3MEPEHHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yueOHble NIeiicTBHs (II03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIOINIE
(dbopMupoBaHre (PYHKIMOHATHHONH T'PAMOTHOCTH M COIMAILHOW KOMITIETCHIIUU OOYYaIOITUXCS;
CIOCOOHOCTh oOy4Jaronuxcs WCIIO0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE AEWCTBHUS B II03HABATEIBHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare usydeHuss OMOJOTMH Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHHs Yy
obOyuarorierocst OyayT copMuUpoBaHBI MO3HABATENIbHBIC YHUBEpPCAIbHBIE Y4eOHbBIC JECUCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC yqe6HLIe HeﬁCTBHﬂ, PETYIATHBHBIC YHHBCPCAJIBHBIC
y‘-Ie6HI)Ie )Iel\/'ICTBI/ISI, COBMECTHAs ACATCIBHOCTD.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHET0 OOIIero 0o0pa3oBaHUS
JAOJIXKHBI OTPpaXXaTh:

OBJIaIleHI/Ie YHuBEpPCAJIbHBIMHA yqeﬁanMn Mnmo3HaBaTeJIbHBIMU HeﬁCTBHﬂMH:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITEIEHO (OPMYIIUPOBATh M aKTYyaJH3UPOBATH MPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIONh30BaTh IPH OCBOCHWM 3HAHWUH NPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIM3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTUYECKHUX
MOHATUH (BBIIENATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABJINBATE CBSI3U C JPYTHMH MTOHITHSIMH ),

ONpENeNATh e ACATEIBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH HX JTOCTHIKCHUS,
COOTHOCHTD PE3YJIbTaThI ICATEIILHOCTH C MOCTABICHHBIMU IICIISIMH;

WCIIOJb30BaTh OWOJIOTHYECKUE TOHITHS sl OOBSICHEHUs (AaKTOB W SIBICHHH >KUBOUN
TIPUPOIBL;

CTPOWThH JIOTUYECKAE PACCYKICHHsI (MHIYKTUBHBIC, JICIyKTUBHBIC, TI0 aHAJOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PacCMaTPUBAEMBIX SIBICHHSX, (HOPMYIHpPOBATH
BBIBO/IbI ¥ 3AKJIFOYCHHS;

MPUMEHSATh CXEMHO-MOJICIIBHBIC CPEJCTBA ISl MPEICTABICHUS CYIICCTBEHHBIX CBSI3CH U
OTHOIICHUH B M3Y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEYHMH PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabarhiBaTh IUIAH PEHICHHS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS MaTepPHUaTbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATh M BBIMOJHATH PA0OTy B YCIOBUSX pPEATbHOTO, BHUPTYaIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe NCCIEI0BATEIbCKHE IEHCTBUS:
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BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspenieHus npooieM, CocOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOHMCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHCHHUIO B YUCOHBIX CHUTYAIMSIX, B TOM YHCIE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HCHHBIX CUTYaITUsIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aQHAIM3WPOBATh TIOJMYYCHHBIE B XOJC pENICHHUS 3aJa4d pPe3ylIbTaThl, KPUTHUYECKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPCHOCUTh 3HAHUS B  T[O3HABATEIBHYID W  TPAKTUYECKYH0  0O0JacTH
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMS U3 Pa3HBIX YICOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIeMBI M 3a]1a9H, IOTYCKAIOIINE alTbTepHATHBHBIC PEIllCHUSI.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VHTepHETE), aHAIM3UPOBaTh WH(POPMAILMIO PA3NIUYHBIX BUAOB U (hopm
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJB30BaHUS WHPOPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopMaIKu (CXeMbl, rpadHKH, AUArPAMMBI, TAOIHIIbI, PUCYHKH U IPYTOe);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKUE CPEIICTBA HATJIATHOCTH,

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3a/JaBaTh BOIPOCHI, BHICKA3bIBATh
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);
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pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHMS, NOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
IPYrUX JEONEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJoru4eckoi mpooseMbl, 000CHOBBIBaTH HEOOXOJUMOCTh IPUMEHEHHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeIbHOCTH, OPraHM30BBIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOErO BKJIaJa M KaXJIOTO Y4aCTHHKA KOMaHJbI B OOLIUI pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IPOSIBJISTH TBOPUYECTBO U BOOOpaKEHHUE, ObITh NHUIIUATHBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€I€BbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAHHBIN BBIOOD, apIryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;
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BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHI, CIIOIH30BATh MPUEMBI pedIIeKCUH
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEJJOCTATKU U JOCTOUHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS coOJiep)kKaHusi ydeOHoro mnpeamera «buosorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecriedeHne npouaIbHOr0 00y4eHuUs: 00yJarOIUXCs
ouonorun. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTUM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII O OCBOGHMIO, HMHTEpPHpETalud W MpeoOpa3oBaHUI0 3HAHUN, BUIBI
JESITEeIbHOCTH O TOJYYeHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHOoro mnpeamera «buonorusi» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE U PO OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHny MpodsieM parMoHaIbHOTO TPUPOIOTIONB30BAHMS, O BKJIA/I€ POCCUNCKUX U 3apyOEKHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMON OMOJIOTMUECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolliue
OMOJIOTMYECKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboym3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illmetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMIi), 3aKOHBI (€AMHOOOPa3Us MOTOMKOB
MIEPBOTO MOKOJICHHS, PaCIICINIEHHUs, YUCTOTHl raMeT, He3aBUCUMOTo HaclenoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacIeNCTBEeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJIAMU HAYYHOT'O TMO3HAHUS, UCIOJB3YEMbIX B OHOJIOTHUYECKUX
UCCIIEIOBAHUSIX KUBBIX OOBEKTOB (ONHCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIICIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKApHOT U 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, rpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPraHOB M CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTEHUM, >KUBOTHBIX U
YeJioBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLIEHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOT0 M reTepoTpo(HOro TUIMOB MUTAHMS, (POTOCHMHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHHUS,
WHAMBUIYAIILHOTO DPa3BUTHUA OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,

HCKYCCTBEHHOTO 0TOODA;
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YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEW U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXKAY dTanmaMyd OOMEHa BEIIECTB, dTalaMU KJIETOYHOTO IMKIA M KHU3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJIOTUYECKUMHU NPOLECCAMU M SIBJICHUSIMH, JI€1aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MpakTH4ecKue paboThl, cOOMI0aTh MpaBuiia Ipu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUIATh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMH CpPEJICTBAMU,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyY€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe 1O OMOJIOTHH, SKOJOTHU H
MEJUIIMHE, TPOBOJMMON Ha 0a3e IIKOJBbHBIX HAy4YHBIX OOLIECTB, M MYOJUYHO MIPEICTABISATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yMEHHE OIIEHMBAaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3/JaHN€ TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHOU IEATeTLHOCTH B
oOnacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BETEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IPOMBIIIICHHOCTH, YIIyOJIATh IO3HABaTEJIbHBIA HMHTEPEC, HAIPABJICHHBI Ha OCO3HAHHBIMI
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

[IpenmeTHble pe3yabTaThl OCBOEHHsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

C(OPMHUPOBAHHOCTh 3HAHUH O MECTE M POJIM OUMOJOIMH B CUCTEME €CTECTBEHHBIX HayK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOAONOIb30BaHUS, U B (OPMUPOBAHUU LEHHOCTHOIO OTHOIICHUS K
pUpoJe, OOLIECTBY, YENIOBEKY, O BKJIJ€ POCCHUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET ONpPENCICHUS U
[IOHMMAaHHUE CYLIHOCTH OCHOBONOJAraromyX OHOJOIMYECKUX TEPMHUHOB U TMOHATHH (BUA,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSIX M HalpaBIECHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTryeckoro papHoBecus Jx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMMCaHHUE, H3MEpEHHE,
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HaOJr0/IeHNE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOUIETO, MABIKYLIETO W  Pa3phIBAIOIIETO €CTECTBEHHOTO 0TO0pa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BaHMUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUT
Ha TreHO(OH]| MOMYJISIUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH SBOJIONNHU, KPYTrOBOPOTA BELIECTB U MOTOKA SHEPTHU B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JBIKYIIUMHU
CHJIAaMH aHTPOTIOI€HE3a, KOMIIOHEHTAaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIOCOOIEHHOCTh BHJIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISi JIOKAa3aTelIbCTBA POJICTBA OPraHWU3MOB pA3HBIX CHCTEMATHYECKHX TPYIII,
B3aMMOCBSI3 OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiaTth OHWOJIOTWYECKHE 3a7adyM, BBISBIATH NPUYUHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
bopMyHpys 1eNb UCCIIETOBAHMS, aHATM3UPOBATh OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBAaTh B Y4Y€OHO-HCCIIEOBATEILCKONH paboTe MO OHOJIOTHH, SKOJOTHU U
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YEeJIOBEUECKUX pPac, O MPHUYMHAX, MOCIEICTBHSAX M CHOCO0aX MpPEAOTBpAIICHHS TII00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHOHALHON ACSITEIIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUY, BETCPUHAPUM, CEILCKOTO XO3SMCTBA, IMUIICBON MPOMBIIUICHHOCTH, YIIyOJsATh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTO O0O0pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB H TeM uudposbie
Ne n/m P KoHTpoJsbHbIE IIpakTH4eckue (1upp )
MpPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThl padoTsbI
pecypcsl
1 buonorus kak Hayka https://m.edsoo.ru/
2 JKuBbIe CHCTEMBI M UX H3YyUCHHE https://m.edsoo.ru/
3 buosorus kieTku 0.5 https://m.edsoo.ru/
4 XuMHYECKast OpraHu3aIyst KICTKH 10 https://m.edsoo.ru/
5 CtpoeHrie U QYHKIMH KICTKH 8 https://m.edsoo.ru/
6 OOMEH BEIECTB U NMPEBpAICHUE SHEPTUH B 9 1 httos://m.edsoo.ru/
KJIETKE
7 H"acnencmeHHa;I uHpOPMAIHS U peaTu3anus 9 05 https://m.edso.ru/
eé B KJIeTKe
YKU3HEHHBIN IUKIT KIETKA 6 1 https://m.edsoo.ru/
CtpoeHre U QYHKIIMH OPTaHU3MOB 17 1.5 https://m.edsoo.ru/
10 Pa3MHOKeHHE U pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/
1 ['eHeTHKA — HayKa O HACJACICTBEHHOCTH U ) 05 https://m.edso.ru/
HU3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEJCTBEHHOCTH 10 https://m.edsoo.ru/
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 https://m.edsoo.ru/
14 I'enetuka yenoBeka 0.5 https://m.edsoo.ru/
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https://m.edsoo.ru/
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https://m.edsoo.ru/
https://m.edsoo.ru/

15 Cenexiysi OpraHiu3MoB 4 1 https://m.edsoo.ru/

16 BHOTEXHONOTHA U CHHTETHYECKAS OUOJIOTHS 4 https://m.edsoo.ru/

17 O0606IIeHNE U CUCTEMATH3AINS 3HAHUN 1 https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 13
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM KoTponbibie Mpaskruscckue (uudgposbie)
MpPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI pecypest
1 3aposkaeHne I/Iupa?,BI/ITI/IC SBOJIFOIIMOHHBIX 4 https://m.edsoo.ru/
MpEeACTaBICHUHN B OMOJIOTHH
2 MHUKpPO3BOIIONHS U €€ Pe3yIIbTaThI 14 2 https://m.edsoo.ru/
3 MakposBoJIIOIHs 1 €€ Pe3yIbTaThl 6 https://m.edsoo.ru/
4 [MpoucxoxkIeHNE U pa3BUTHE )KU3HHU Ha 3eMIie 15 1.5 https://m.edsoo.ru/
5 [TpoucxosxacHKE YeIoBeKa — AaHTPOITOTEHES 10 1 https://m.edsoo.ru/
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHHSIX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM C 3 0.5 https://m.edsoo.ru/
OKpYKarolen cpeon
7 OpraHu3Mmbl ¥ cpeja 0OUTaHHs 1.5 https://m.edsoo.ru/
8 DKOJIOTHS BUIOB H OIS 0.5 https://m.edsoo.ru/
9 CBI;(;)TJ:\:S}I CO00IIECTB. DKOJIOTHYECKIE 12 05 https://m.edsoo.ru/
10 brocdepa — rinobanpHas sKoCHCTEMA https://m.edsoo.ru/
11 YestoBeK 1 OKpY)KaroIas cpeaa 6 https://m.edsoo.ru/
12 O00011eHrE U cUcTEMATH3aWs 3HAHAN 8 https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 0 7.5
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INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka KonrtpoJbHbie IIpakTuyeckue
Bcero odpa3oBaTejibHbIE
padoThl padoThI
pecypchbl

buosorus kak KOMILICKCHAs HayKa U KakK 4acTh

1 Ve 1 https://m.edsoo.ru/
COBPEMEHHOT0 00111ecTBa
JKuBbIe crCTEMBI U HX CBOMCTBA https://m.edsoo.ru/
YpoBHEBas OpraHu3aIus 5KUBbIX CHCTEM 1 https://m.edsoo.ru/
HcTopust OTKPBITUS ¥ U3YUCHHST KIIETKH.

4 P P i 1 https://m.edsoo.ru/
Kiterounas teopust
MeToapl MOJIEKYSIPHOHN U KJIETOYHON OMOJIOTHH.
[Ipaktudeckas padora «/3ydyeHue MeTo10B

5 KJICTOYHO# OHojoruu (Xpomarorpadus, 1 0.5 https://m.edsoo.ru/
anekTpodopes, nuddepeHnraibHoe
uentpudyruposanue, [1L[P)»

6 XUMHUYECKUH COCTaB KIICTKH 1 https://m.edsoo.ru/
MuHepaibHbIC BEIIECTBA KIICTKHU, UX

7 P . 1 https://m.edsoo.ru/
OuosIoTNYecKas poJib
OpraHuyecKkre BelecTBa KIETKU — OCJKH.

8 Jlaboparopnast pabota «OOHapyX)eHUE OEITKOB C 1 0.5 https://m.edsoo.ru/
MOMOIIIBIO KAYECTBEHHBIX PEAKIIAI

9 CoiicTBa, k1accupukanys u GyHKIUN OEJIKOB 1 https://m.edsoo.ru/
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https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

10 OpranuuecKue BeIecTBa KICTKH — YIIICBO/IbI https://m.edsoo.ru/

11 OpraHuyecKre BEeIecTBa KICTKH — JIMITHIbI https://m.edsoo.ru/
Hyxneunossie kucnotsl. JJHK n PHK.

12 Jlaboparopras pabota «VcciienoBanue 05 httos://m.edso.ru/
HYKJICHHOBBIX KHCJIOT, BBIICJICHHBIX U3 KIETOK
Pa3IMYHBIX OPTAaHU3MOBY

13 Crpoenne u pynxumn ATD. [pyrue https://m.edsoo.ru/
nHykieosunrpudocedarsr (HTD)

14 CexBennposanne JHK. Metoasl reHOMUKH, https://m.edsoo.ru/
TPAHCKPUIITOMUKH, TIPOTCOMUKH

15 MeToibl CTPYKTYPHOM OHOJIOTHH https://m.edsoo.ru/

16 Tumns! ketok. [TpokaproTryeckas KiaeTka https://m.edsoo.ru/
CrpoeHue syKapruOoTHYECKOUN KIIETKH.

17 [Tpaktuyeckas pabora «/3yueHune cBONCTB 0.5 https://m.edsoo.ru/
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIH ammapar KICTKH https://m.edsoo.ru/
OnmHOMEMOpaHHbBIC OPTaHOUIbI KJICTKH.

19 [Tpaktuyeckas pabora «M3ydeHue IBUKEHUS 0.5 https://m.edsoo.ru/
[UTOTIA3MbI B PACTUTEIBHBIX KJIETKAX)
[TosryaBTOHOMHBIE OPTaHOM/IbI KJIETKH:

20 MUTOXOHIPHUH, TacTuabl. JlaboparopHas pabota 05 https://m.edso.ru/
«McenenoBanue mia3MoiIm3a u Ieria3mMon3a B
PACTUTEIBHBIX KIETKAX)»

21 HememOpaHHBIE OpraHOHBI KICTKH https://m.edsoo.ru/

22 Crpoenue u GyHKIMH 71pa https://m.edsoo.ru/
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23

CpaBHuTENIbHAS XapaKTEPUCTHKA KIIETOK
sykapuoT. JlabopaTopnas padora «3yuenue
CTPOEHMS KJIETOK Pa3JIMYHbIX OPraHU3MOB

0.5

https://m.edsoo.ru/

24

ACCUMWISIIAA U AUCCUMUJISIIASI — J[BE CTOPOHBI
MeTtabonau3ma. Turnel oOMeHa BEIecTB.
Jlaboparopnas padota «13yuenue
KaTaJIUTHYECKON aKTUBHOCTU (pepMEHTOB (Ha
MpUMepe aMuIa3bl WK KaTajaasbl)»

https://m.edsoo.ru/

25

depMEHTATUBHBIN XapakTep PeakUuid KIETOYHOTO
MeTtabonm3ma. Jlaboparopuas pabota «3ydenne
(hepMEeHTAaTUBHOTO pacUIeINIEHUs IEPOKCUAA
BOJIOPO/JIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

https://m.edsoo.ru/

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

https://m.edsoo.ru/

27

ABTOTpOGHBII THIT 0OMEHA BENIECTB

https://m.edsoo.ru/

28

doTtocunTE3

https://m.edsoo.ru/

29

XemocuHre3s. JJaboparopHas pabota «CpaBHEHHE
poreccoB (OTOCHHTE3a U XEMOCHHTE3a»

0.5

https://m.edsoo.ru/

30

AnasrpoOHbIe Opranu3mMbl. Busl OpoxkeHus.
JlaboparopHas pabota «CpaBHEHHE MPOLIECCOB
OpO>KEHHUSI U ABIXaHUS»

https://m.edsoo.ru/

31

A»poOHBIE OpraHUu3Mbl. JTalbl SHEPreTUYECKOTO
oOMeHa. DHeprust MEMOPaHHOTO IpaUeHTa
npoToHoB. CunTe3 AT®: Pabota nmpoToHHOM
AT®-cuHTa3b1

https://m.edsoo.ru/

32

O0001IeHNE U CUCTEMATU3ALIMS 3HAHUN I10 TEME
«OOMEH BeIIEeCTB U NMPEBPAIICHUE SHEPTUH B

https://m.edsoo.ru/
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kietke» / KontponbHas paboTa mo teme «OdMeH
BCIUICCTB U IMPEBPALICHHUEC SHCPI'UH B KIICTKE»

33 Peakuuu MaTpu4HOro CHHTE3a https://m.edsoo.ru/

34 Tpanckpumnius — marpuussbiii cuate3 PHK https://m.edsoo.ru/

35 Tpancnsiuus u e€ Tamns https://m.edsoo.ru/

36 KomupoBanue aMHHOKHKCIIOT. Posib prGocom B https://m.edsoo.ru/
O6uocuHTe3e Oenka

37 Opranu3anys TeHoMa y IPOKapruoT U 3YKapUuOT https://m.edsoo.ru/

38 MostekyasipHbIE MEXaHH3MBI SKCIIPECCHU TE€HOB Y httos://m.edsoo.ru/
JYKapHOT
Bupycel — HekneTounse GOPMBI JKU3HH U

39 obnuraTHbIe apa3uThl. [IpakTHdeckas pabora 0.5 https://m.edsoo.ru/
«Co31anue MOJICITH BUPYCa

40 BI/IpyCHBje 3a00JIeBaHMs YEJIOBEKA, )KUBOTHBIX, httos://m.edsoo.ru/
pacTeHui

41 HanoTexHONOrNM B OUOJIOTUH U MEIUIIHE https://m.edsoo.ru/

42 YKU3HEHHBIN HUKIT KIETKU https://m.edsoo.ru/

43 Marpuunsrii cuares JJHK https://m.edsoo.ru/

44 Xpomocowmsl. JIabopatopnas pabota «3yuenue 05 https://m.eds0o.ru/
XPOMOCOM Ha TOTOBBIX MHUKpOTIpEnapaTax»

45 Jlenenue KIETKH — MHTO3 https://m.edsoo.ru/
Turnsl k1eTok. KapuoknHes U IUTOKUHES.

46 Perysistiins )KM3HEHHOTO IMKJIA KJIETOK. 05 https://m.edso.ru/

Jlaboparopnas pabota «HabmroneHue Mutosa B
KJIETKaX KOHUYMKA KOPeIlIKa Jyka (Ha TOTOBBIX

37



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

MUKpOIpernaparax)»

O06001IEHHE U CUCTEMATU3ALIMS 3HAHUN 10 TEMaM
«HacnencrBennas uHGopMaIus u peaan3alius e B

47 KIIeTKe», «OKU3HEHHBINM UK KIIETKN / https://m.edsoo.ru/
KownrposbHast pabora o Teme «Peakuuu
MaTPUYHOTO CHHTE3a»
48 OpraHusm Kak eMHOE 1eI0e https://m.edsoo.ru/
49 Txanu pacTeHUHN. iIa6opaT013Haﬂ pabora 05 htts://m.edsoo.ru/
«M3ydeHne TKaHEH pacTeHUIN
50 TKaHU )KUBOTHBIX qenmieKa. JTaGoparopHas 0.5 https://m.edsoo.ru/
pabora «/3yueHne TKaHEeH KUBOTHBIX»
Opransl. Cuctemsl opranoB. JlaboparopHas
51 paboTta «/3ydeHne opraHoB IBETKOBOTO 0.5 https://m.edsoo.ru/
pacTeHus»
52 Omnopa Tera OpraHu3MoB https://m.edsoo.ru/
53 JIBHKEHHE OPraHU3MOB https://m.edsoo.ru/
54 [TuTanue OpraHu3MoB https://m.edsoo.ru/
55 [TutaHe MO3BOHOYHBIX KUBOTHBIX. https://m.edso.ru/
[MTunieBapuTenbHAsS CHCTEMA YETIOBEKa
56 JIpIXaHHE OPraHUu3MOB https://m.edsoo.ru/
57 JIbIXaHKE MMO3BOHOYHBIX JKMBOTHBIX M Y€JIOBEKA https://m.edsoo.ru/
58 TpaHcnopT BEIIECTB y OPraHU3MOB https://m.edsoo.ru/
59 KpoBeHoCHas crcTeMa M03BOHOYHBIX )KUBOTHBIX U https://m.edso.ru/
JeJI0BeKa
60 Beinenenue y opranusmMoB https://m.edsoo.ru/

38



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

61

3amura y opraHusMoB

https://m.edsoo.ru/

62 HimmyHHas cuctema yelioBeka https://m.edsoo.ru/
63 Pa3apaxiuMoCTh U peryiisius y OpraHu3MoB https://m.edsoo.ru/
64 ['ymopasbHas peryssiius U SHAOKPHHHAS CHCTEMA https://m.edsoo.ru/
’KMBOTHBIX M YeJIOBEKA
65 ®opMBbI pa3MHOKEHUSI OPTaHH3MOB https://m.edsoo.ru/
66 [TomoBoe pa3MHOXKEHHE https://m.edsoo.ru/
67 Meiio3 https://m.edsoo.ru/
I'amerorenes. OGpa3oBaHue U Pa3BUTHE MMOJIOBBIX
68 kietok. Jlabopatopnast padota «M3ydeHue 05 htts://m.edsoo.ru/
CTPOCHUSI MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»
69 WHauBuIyalbHOE Pa3BUTHE OPraHU3MOB — httos://m.edsoo.ru/
OHTOTEHE3
20 3aksaKa OpraHoB U TKAHEH U3 3apOIbIIIEBBIX https://m.edso.ru/
JIMCTKOB
Pocr u pasButHe %uBOTHBIX. JlabopaTopHast
71 paboTta «BpIsBIEHNE IPU3HAKOB CXOCTBA 0.5 https://m.edsoo.ru/
3apOIbIIICH MO3BOHOYHBIX KHBOTHBIX)
Pa3MHOXeHHE U pa3BUTHE PACTCHHUI.
72 Jlabopatopnas padora «CTpoeHHE OpraHOB 0.5 https://m.edsoo.ru/
Pa3MHOKEHHS BBICIIUX PACTCHUI»
O06o001IeHre U cucTeMaTu3alus 3HaHU| 10 TeMe
73 «CtpoeHue 1 GYHKIUH OPTaHU3MOB» / https://m.edsoo.ru/

KonTtponeHas padota no teme «CTpoeHue u
(GyHKIMU OpaHU3MOB»
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I/ICTOpI/IH CTAaHOBJICHUA U Pa3BUTHUA I'CHCTHUKU KaK
HAayKH. OcCHOBHBIE TTIOHSITUSA U CUMBOJIbI T€HETHUKH.

74 Jlaboparopuast pabota «JIpo3oduia Kak 00bEKT L 05 Mtps://m.edsoo.
TEHETHYECKUX MCCIIEI0BAHMID)
3aKOHOMEPHOCTH HACJIEA0BAHUS TIPH3HAKOB.
75 Mounorubpuanoe ckpemuBanue. [lpakruueckas 1 05 https://m.edsoo.ru/
paborta «M3ydeHue pe3yabTaToB MOHOTHOPUTHOTO
CKPEILMBAHUS Y IPO30(PUITBI»
76 g{izﬂzzzzzxne OCHOBBI MOHOTHOPHIHOTO 1 https://m.edsoo.ru/
77 Ananusupyroiee ckpeniuBanue. HemomHoe 1 httos://m.edsoo.ru/
JTOMUHHUPOBAHHE
JurubpuaHoe ckpemuBanue. [IpakTudeckas
78 pabota «M3ydeHue pe3yabTaToB AUTHOPHIHOTO 1 0.5 https://m.edsoo.ru/
CKpEIIUBAHUS Y IPO30PUITBI»
79 [{uTostornuecKre OCHOBBI AUTHOPUIHOTO 1 https://m.edso.ru/
CKpEIIUBaHHS
80 CueruieHHOE HacjIeI0BaHNE TIPU3HAKOB 1 https://m.edsoo.ru/
81 XpPOMOCOMHasI TEOPHSI HACIICICTBEHHOCTH 1 https://m.edsoo.ru/
82 I'eneTHka mosa 1 https://m.edsoo.ru/
83 ['eHOTHIT KaK LEeJIOCTHAA CUCTEMA 1 https://m.edsoo.ru/
84 ['eHeTHYECKUIT KOHTPOJIb PA3BUTHS PACTCHUH, 1 https://m.edsoo.ru/
’KMBOTHBIX U YeIOBEKA
85 V3MeH4YHBOCTh MPU3HAKOB. BUIbI HF3MEHYHBOCTH https://m.edsoo.ru/
86 MonudukanroHHas U3MEHYHUBOCTh 1 https://m.edsoo.ru/
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87

BaprannoHHBIN psii U BapUallMOHHAs KpUBasl.
Jlaboparopras pabota «VcciienoBanue
3aKOHOMEPHOCTEN MOJU(PUKALTMOHHON
n3MeHunuBOCTH. [locTpoeHne BapualiMoOHHOTO psja
Y BApUALIMOHHOMN KPUBOI»

0.5

https://m.edsoo.ru/

88

T'eHoTHIMUeCcKast U3MEHUYNBOCTH. KOMOWHATHBHAS
U3MEHYUBOCTH

https://m.edsoo.ru/

89

MyrannonHasi U3MEHUYUBOCTh. [IpakTnyeckas
pabota «MyTtamuu y Apo30Quibl (Ha TOTOBBIX
MUKpOTMpernaparax)»

0.5

https://m.edsoo.ru/

90

3aKOHOMEPHOCTH MYTAaI[MIOHHOIO IPOLiecca.
OnuUreHeTHKa U AMUreHOMHUKA

https://m.edsoo.ru/

91

O0600111eHNE U CUCTEMATU3ALMS [0 TEME
«['eHeTHKA - HayKa O HACJICJICTBEHHOCTH U
HU3MEHYMBOCTH opranu3MoBy / KoHTposbHas
pabota 1o Teme «['eHeTHka»

0.5

https://m.edsoo.ru/

92

I'eneruka yenoBeka. [IpakTuueckas pabora
«CocraBieHUe U aHaJIU3 POAOCIOBHOI»

https://m.edsoo.ru/

93

MeTo bl METUITUHCKOU I'€HETUKU

https://m.edsoo.ru/

94

3HaueHue MCHHHHHCKOﬁ I'CHCTUKHU B
IpCaAOTBpaAllCHUN U JICUCHUU I'CHCTHUYCCKUX
3a00J1€BaHHH YeIOBEKa

0.5

https://m.edsoo.ru/

95

OcHoBHBIE IOHATHS cenekuuu. JlabopatopHas
pabota «3ydyeHue copToB KyIbTYPHBIX paCTeHUIN
U TIOPOJ] TOMAIIHUX KUBOTHBIX»

0.5

https://m.edsoo.ru/

96

Mertoap! cenekIMoHHON paboThl. JJabopaTtopHas

https://m.edsoo.ru/
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pabota «M3ydeHue METOIOB CEJECKIIMH PACTCHHUI»

I[OCTI/I)KGHI/IH CCIICKIHNH paCTeHI/II\/JI " )KUBOTHBIX.

97 N 1 https://m.edsoo.ru/
I[Mpaktuueckas pabora «I[IpuBMBKa pacTeHHI»

08 CoxpaHeHue, U3yYCHUE U MCII0JIb30BAHHE 1 05 https://m.edsoo.ru/
TEHETHYECKUX PECYPCOB
buoTexHosorNs Kak Hayka U 0Tpacib

99 npou3BoicTBa. [IpakTiueckas padota «M3yueHue 1 https://m.edsoo.ru/
00BEKTOB OMOTEXHOJIOTHH»

100 OCHOBHBIC HAIIPABJICHUST CHHTETUYIECKHI 1 httos://m.edsoo.ru/
ounosioruu

101 XpOoMOCOMHas ¥ TeHHAsI HH)KEHEPHS 1 https://m.edsoo.ru/

102 MeauuuHCcKne OMOTEXHOJIOTUN 1 https://m.edsoo.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 135
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
nudpoBLIe
Ne n/m Tema ypoka KonrtpoJbhbie IIpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThl padoThbI
pecypchl
1 OBoumoronHas Teopus Y. lapsuna 1 https://m.edsoo.ru/
BIDKYILIME CUJIBI DBOJIFOLIUH BUAOB 110 Y.

2 iy 1 https://m.edsoo.ru/
JapBuny
Bopr0a 3a cyiiecTBoBaHue, ECTECTBEHHBIN U

3 P ymu ’ 1 https://m.edsoo.ru/
UCKYCCTBEHHBINH 0TOOD
dopMupoBaHue CHHTETHYSCKON TEOPHHU

4 PMHP p 1 https://m.edsoo.ru/
SBOJIIOLIUU
OTanbl BOIIOIMOHHOTO Mpoliecca:

5 H pott 1 https://m.edsoo.ru/
MHKPOIBOJIIOIHS I MAKPOIBOIIOIIUS

6 [Momymsius — s1eMeHTapHas € IUHKIIA SBOTFOIIHN 1 https://m.edsoo.ru/
3akoH reietuyeckoro paBHosecus [x. Xapau, B.

7 Baiin6epra. JlJabopatopHast pabora «BbIssBIIeHHE 1 0.5 https://m.edsoo.ru/
M3MEHYUBOCTH Y 0COO€H OTHOTO BHAA»

8 DneMeHTapHbIe (AKTOPBI IBOJFOIMA 1 https://m.edsoo.ru/
Oddext ocaoBarenst. DpdekT OYTbUIOYHOTO

9 bd b T 1 https://m.edsoo.ru/
TOPJIBIIIKA
Murpanuu. Y3011y nomysIsiuii:

10 pall " Y 1 https://m.edsoo.ru/
reorpaduueckasi, OMoIoruUecKas
EctecTBeHHBII 0TOOP — HanmpaBIAromuii GakTo

11 P p i ¢ P 1 https://m.edsoo.ru/
SBOJIIOLIUH
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12 [TonoBoii oTOOp https://m.edsoo.ru/
[Tpucnoco6IeHHOCTh OPraHU3MOB KaK pe3ysibTaT

13 MUKpo3BoIoIMH. JlabopartopHas paboTta ) 05 https://m.edsoo.ru/
«M3yueHne apoMop(o30B U HIHO0AAANTALIN Y
pacTeHUi ¥ KUBOTHBIX)»
[Ipumeps! npucnocobaeHn Y OpraHu3MoB:
Mopdosiorudeckue, Gu3H0IOTUIECKUE,

14 OuoxuMuYeckue, nopeaeHueckue. JlabopatopHas 0.5 https://m.edsoo.ru/
pabora «IIpucnocoOneHuss OpraHU3MOB U UX
OTHOCHTEJIbHAS [1EIeCO00Pa3HOCTHY
Bupn, ero xputepun u ctpykrypa. JlabopaTopHas

15 pabota «CpaBHEHHE BUIOB I10 0.5 https://m.edsoo.ru/
MOP(OTIOTHIECCKOMY KPUTSPHEO)»

16 Crpykrypa BuIa https://m.edsoo.ru/

17 Bunoobpa3oBanue kak pe3yabTaT https://m.edso.ru/
MHUKPO3BOJTIOIUH

18 CBsI3b MUKPOSBOJIIOLIUH M SITHICMHOJIOTHH https://m.edsoo.ru/

19 MakposBoJorus. [1aneoHTOI0rnIecKue METOIbI https://m.edso.ru/
U3YYCHUS IBOJIIOIUH

20 Buoreorpaduyeckne METOIbI U3y4ESHHUS https://m.edso.ru/
IBOJIFOIIAN

21 DMOPHOJIOTHYECKHE i CPABHUTEIBHO- https://m.edso.ru/
MOP(OITOTUIECKHE METO b N3yUIEHHS IBOJIOIMN

27 MoekyasipHO-TeHETHIECKUE, ONOXMMUYECKUE U https://m.edsoo.ru/
MaTeMaTHYeCKUEe METOIbI H3YIECHHUS IBOJTIOIMN

23 OO11e 3aKOHOMEPHOCTH YBOJTIOIIHH https://m.edsoo.ru/
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AnantuBHas paauanus. HepaBHOMEpHOCTD

24 https://m.edsoo.ru/
TEMITOB IBOJIIOIUH

25 Hayumble THIIOTE3bI IPOUCXOKICHUSI )KU3HH Ha https://m.edsoo.ru/
3emie

26 JloHay4HbIC MTPECTABICHHS O 3aPOKICHUH KIU3HU https://m.edsoo.ru/

27 OCHOBHBIC ATaIbl HEOPraHMYECKOI IBOJFOIIUU https://m.edsoo.ru/

28 'MnoTe3sl 3apOrKACHUS KU3HU https://m.edsoo.ru/
Hcropust 3eMiIn ¥ METOIbI €€ N3ydeHHS.

29 JlabopatopHas paborta «/3y4eHue u onrcaHme 0.5 https://m.edsoo.ru/
HCKOTIAEMBIX OCTAaTKOB JPEBHUX OPraHM3MOB)

30 HauanpHble 3Tarbl OpraHMYeCcKOi SBOTOINN https://m.edsoo.ru/

31 DBOJTIOLHUS 3YKApHUOT https://m.edsoo.ru/
OCHOBHBIE ITAIIbl SBOJIOI[HU PACTUTEIHLHOTO

32 MHpA. HpaKT%quKaﬂ paborta «I/Is}:quI/Ie 05 https://m.edsoo.ru/
0COOEHHOCTEH CTPOCHMUS PACTCHHUI pPa3HBIX
OT/IETIOB»

33 OCHOBHBIE ATaITbl YBOJIOIUH KHBOTHOI'O MHPa https://m.edsoo.ru/
DBoONHS )KUBOTHBIX. [IpakTHyeckas paboTa

34 «M3yueHne 0COOCHHOCTEH CTPOCHHS 0.5 https://m.edsoo.ru/
MO3BOHOYHBIX )KUBOTHBIX)»

35 PasButue sxu3Hu Ha 3eMJie 10 ApaM | MEePHOAaM https://m.edsoo.ru/

36 MaccoBbie BBIMHPAHHS — YKOJIOTHIECKUE https://m.edsoo.ru/
KPU3HUCHI MPOILIOTO

37 CoBpeMeHHBI# IKOIOTHUYECKUI KPU3HUC, €ro https://m.edso.ru/

0COOEHHOCTH
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CoBpemeHHast cucTeMa OpraHuyecKoro MUpa.

38 https://m.edsoo.ru/
OCHOBHBIE CHCTEMAaTHYCCKHE TPYIIITBI OPraHU3MOB
O000111eHME ¥ cUCTEMATU3aIlU 3HAHUHM 110 TEMaM
«MHUKPOIBOJIIONMSA U €€ PE3YIbTATHDY,

39 P pesy https://m.edsoo.ru/
«MaKkpOdBOJIIOIUS U €€ Pe3yTbTaThI»/
KontponbHas padoTa no TeMe «IBOJOLHSI»

40 AHTpPOTIOJIOTHSI — HayKa O YeJIOBEKe https://m.edsoo.ru/
Pa3Butne npeactaBiicHHUI O IPOUCXOXKICHUN

41 p P https://m.edsoo.ru/
YeJI0BEKa
MecTo deoBeKa B CHCTEME OPraHMYECKOTO MHpA.
JIaGopaTtopuas padbora «/3ydueHmne 0coOOEHHOCTEN

42 paTopHad p ya 0.5 https://m.edsoo.ru/
CTPOEHHS CKEJIETa YCIOBEKA, CBSI3aHHBIX C
MIPSIMOXO0K ICHHEM

43 JIBMOKYIIFE CHITBI aHTPOIIOTCHE3a https://m.edsoo.ru/
CooTHoLIeHHE OUOJIOTUYECKUX U COLIMAIIBHBIX

44 https://m.edsoo.ru/
(hakTOpPOB B aHTPOITOTEHE3E

45 OCHOBHBIE CTaIUH aHTPOTIOr€HE3a https://m.edsoo.ru/

46 [TaneoreHeTHKA M MAJIEOTEHOMHUKA https://m.edsoo.ru/

47 DBOJIIOIUS COBPEMEHHOTO YeJIOBEKa https://m.edsoo.ru/
Yenoseueckue pacel. I[Ipakruueckas padora

48 P P pu 0.5 https://m.edsoo.ru/
«M3yueHne 9KOJIOTHUECKHX aaNTalluil YeTIOBEKay

49 MeK IMCIUIUTMHAPHBIE METOABI AHTPOIIOJIOT I https://m.edsoo.ru/

50 3apoKJIeHNE U Pa3BUTHE KOJIOTUH https://m.edsoo.ru/
Merto bl skosorun. JlabopaTopHas padora

51 patop P 0.5 https://m.edsoo.ru/

((I/I3y‘{eHI/IC METOJ0B 3KOJIOTHYCCKHUX
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HUCCIIEJOBAHUN

52 3HaYCHHE YKOJOTHUCCKUX 3HAHHM [T YeI0BEKa https://m.edsoo.ru/
53 Dkosornyeckue GaKTopbl 1 https://m.edsoo.ru/
AbuoTtnueckue pakropsl. CBET Kak
54 9KOJIOTUYECKUH (PaKTop. Ha60VpaT0pHaﬂ pabota 1 05 htts://m.edsoo.ru/
«BpIsiBIIEHHE TIPUCTIOCOOICHHUIT OPraHU3MOB K
BJIMSTHHIO CBETa»
Abunotuueckue dakropsl. Temneparypa Kak
55 IKOJIOTUYECKHUH (PaKTop. Ha6oPaTopHaﬂ pabota 1 05 htts://m.edsoo.ru/
«BbIsiBIIEHHE TPUCTIOCOOIEHUI OPraHU3MOB K
BJIMSIHHIO TEMIIEPATypPh»
AbGuoTtndeckue hakTopsl. BiakHOCTH Kak
56 aKoJornueckuit pakrop. JlabopaTtopHas ;3a60Ta 1 05 htts://m.edsoo.ru/
«AHATOMUYECKUE OCOOCHHOCTH PACTCHHIA 13
Pa3HbBIX MECT OOUTAHUS
57 Cpeapl 0OMTaHHS OPraHU3MOB 1 https://m.edsoo.ru/
58 buonornyeckre puTMBI 1 https://m.edsoo.ru/
59 Xuznenupie GopMbI OpraHU3MOB 1 https://m.edsoo.ru/
60 broTtnueckue GakTopsl 1 https://m.edsoo.ru/
61 3HaueHne OMOTUYECKAX B3aMOIEHCTBUIN TSI 1 https://m.edsoo.ru/
CYILECTBOBAHHS OPTaHU3MOB B CpeJie OOUTAHHUS
62 DKOJIOTUYECKHE XapaKTEPUCTUKU TOMYJISIIUH 1 https://m.edsoo.ru/
63 OCHOBHBIE TIOKa3aTEeIIH MOMYJISIHH: YUCIECHHOCTb, 1 https://m.edsoo.ru/
IUIOTHOCTbD, BO3PACTHAS U TI0JI0Basi CTPYKTypa
64 OcHOBHBIE TIOKA3aTENN MOMYJISIIHN: 1 https://m.edsoo.ru/
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POKIAACMOCTD, IPUPOCT, TEMII pOCTA, CMCPTHOCTD,

MUTPAIIH

65 DKoJIOTHYeCKast CTPYKTYpa MOMYJISIHH https://m.edsoo.ru/

66 JlnHaMuKa TOMYJISIUN U €€ Peryisaius https://m.edsoo.ru/

67 Kpussie pocra uncnennoctu nonyssanuu. Kpusbie https://m.edsoo.ru/
BBDKHBaHUS
Dkojnoruveckast HA1a Buaa. JlaboparopHas

68 paboTa «I[IprcrmocoOneH st ceMSH pacTeHUH K 0.5 https://m.edsoo.ru/
pacceneHuIo

69 Bu kak cuctema momyssiuii https://m.edsoo.ru/

20 3aKOHOMEPHOCTH TIOBEICHHS M MUTPAIUii https://m.edsoo.ru/
KHBOTHBIX

71 Co00111eCTBO OPraHu3MOB — OHOIICHO3 https://m.edsoo.ru/

72 DKocHCTeMa KaK OTKPBITast CHCTEMa https://m.edsoo.ru/

73 KpyroBopoT BeIIecTB U MOTOK SHEPTHUH B https://m.edso.ru/
IKOCUCTEME

74 OCHOBHBIE TIOKA3aTeIH SIKOCUCTEMbI https://m.edsoo.ru/

75 DKOJIOTHYECKHE TTUPAMHUIBI https://m.edsoo.ru/

76 W3meHeHust cOOOIIEeCTB — CYKIIECCHU https://m.edsoo.ru/

77 [Mpupoassie SKOCHCTeMIZI. DKOCHCTEMBI 03€p U https://m.edsoo.ru/
peK. DKOCHCTEMbI MOPEi 1 OKEaHOB

78 [Mpupoassie ?’KOCI/ICTGMH. DKOCHCTEMBI TYH/IP, https://m.edso.ru/
JIECOB, CTEIEH, MyCThIHb

79 AHTPOTNOTEHHBIE SKOCUCTEMBI https://m.edsoo.ru/

80 Ypboakocucremsl. [Ipaktudeckas padora 0.5 https://m.edsoo.ru/
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«3yuenue u onucanue ypoo3KOCUCTEMBI»

3aKoHOMEPHOCTH (POPMUPOBAHHS OCHOBHBIX

81 B3aUMO/IEUCTBHI OPraHU3MOB B SKOCHCTEMaX ! https://m.edso0.u/
MexaHu3Mbl BO3IEUCTBUS 3arpsA3HEHUM pa3HbIX

82 THUIIOB Ha CyOOPraHU3MEHHOM, OPTaHU3MEHHOM, 1 https://m.edsoo.ru/
MOMYJISIIIHOHHOM M 9KOCHCTEMHOM YPOBHSIX

83 buocgepa — obmernnanerapHas 000104Kka 3eMiin https://m.edsoo.ru/

84 Yuenue B. . Bepuaackoro o 6uochepe https://m.edsoo.ru/

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS OHOChHEphI 1 https://m.edsoo.ru/

36 KpyroBopoTsl BEMIECTB B OHOTEOXUMHYECKHE 1 https://m.edsoo.ru/
IUKJTBI

87 3oHanbpHOCTh Orochepsl. OCHOBHBIC OHOMBI CYIIIH 1 https://m.edsoo.ru/

88 YcroitunBocTh Orocheps 1 https://m.edsoo.ru/

89 DKOJIOTHYECKHE KPU3UCHI M UX TPHYMHBI 1 https://m.edsoo.ru/

90 BosnaeiicTBre uenoBeka Ha bnochepy 1 https://m.edsoo.ru/

01 AHTpOl'IOllCHHOG BO3/ICHCTBHE HA PACTUTEIbHBIA U 1 https://m.edsoo.ru/
’KMBOTHBIA MHP

92 OxpaHa Ipupo bl 1 https://m.edsoo.ru/

03 OCHOBHBIE TIPUHIIUIIBI YCTOWYMBOTO Pa3BUTHS 1 https://m.edso.ru/
YeJI0BEYECTBA U MPUPOIbI
ParroHaapbHOE PUPOIOTIOIH30BAHIE U

94 COXpaHEeHHEe OMOJIOTHYECKOT0 pa3HOOOpas3us 1 https://m.edsoo.ru/
3emnn

95 O00011IeHIE U CUCTEMATHU3ALMS 3HAHUN [0 TEMaM 1 httos.//m.edso.ru/

«DKoa0rus - HayKa O B3aUMOOTHOIICHUAX
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OpPraHu3MOB JIpYT C IPYrOM U HaJIOPraHU3MEHHBIX
CHCTEM C OKpYKarollel cpenoit», «OpraHu3msl U
cpena oOuTaHus, «IKOJIOTHS BUIOB U
TOMYJISIIHSY, «DKOJIOTHSI COOOIIECTB.
DKojoruveckue cucreMel», «buocdepa -
riobanbHas skocucteMay / KontponbeHas paborta
1o TeMe «IKOJIOTHSI»

96 O000Ienre U CHCTEMATHU3alNs 3HAHNH 1 https://m.edsoo.ru/
97 O0o01Ienre U cucTeEMAaTU3alns 3HAHAMN 1 https://m.edsoo.ru/
98 O0o001Ienre U cucTeEMAaTH3alNs 3HAHWMN 1 https://m.edsoo.ru/
99 O0o01Ienre U cucTeEMATH3alNs 3HAHWMN 1 https://m.edsoo.ru/
100 O0o001IeHrEe U cUCTEMATH3ALNAS 3HAHUMN 1 https://m.edsoo.ru/
101 O0o01IeHrEe U cUCTEMATH3ALNAS 3HAHUMN 1 https://m.edsoo.ru/
102 O0o001IeHrEe U cUCTEMATH3ALNAS 3HAHUMN 1 https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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IMPOBEPAEMBIE HA EI'D 1O BUOJIOI'MUN TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001Iero
o0pa3zoBaHus

ChopmMupoBaHHOCT 3HAHWUW O MECTE W POJHM OWOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MIPUPOJIBI U
pelIeHUH KU3HEHHO BAXKHBIX COIUATBHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEYECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoHAIBHOTO TPUPOAOTIOIH30BAHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenne cucreMol 3HaHWMA 00 OCHOBHBIX METOJaX Hay4dHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKHUX HCCIICOBAHMSIX JKHUBBIX
00BEKTOB M DJKOCHCTEM (OMUCaHUE, W3MEpEeHUe, MPOBEACHUE
HaONIOZICHUIT); CIOCOOaMH BBISIBICHHUS M OIICHKH aHTPOTIOTEHHBIX
W3MEHEHUU B MPUPO/IE.

YMeHHe BBIABUTATh THIOTE3bI, TPOBEPATh MX SKCHEPUMEHTATHHBIMHU
cpenctBamu, GOPMYNIHpPYS Iedb HUCCIICIOBAaHUS, aHAJIU3UPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIETIaTh BHIBOIBI.

BrisiBIeHHME 3aBHCHMOCTH MEXKIY HCCICAYEMBbIMH BEIMYUHAMM,
00BSICHEHHUE TIOJIYYCHHBIX PE3YJIbTaTOB U (POPMYTUPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, Teopnﬁ X 3aKOHOB

YMeHHne BialeTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIie OWOJIOTMYECKUE TEPMHHBI M TIOHSTHS
(>Kku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TOMYJSAIMS, SKOCHCTEMA,
OuolieHo3, O6uocdepa; MeTaboIU3M, TOMEOCTa3, KIETOYHbIM HMMYHHUTET,
OuvocuHTe3 Oenka, OWOIOJIMMEPBI, JUCKPETHOCTh, CAMOPETYJISLKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYHBOCTB,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHE);

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

TCOpHUA . I[apBI/IHa, CHUHTCTHUYCCKAA TCOpUSA ISBOJIIOLIUH, TCOPHUAL
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antponoreneza Y. Jlapsuna; Teopus Ouoreonenosza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOKIACHUS
KyIbTypHbIX pacreHud, yuenne A.H. CesepuoBa o0 nyrsix u
HaIpaBJeHUsX 3BoJiroIH, yaenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPA3Us IOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus MpusHakoB ['. Mennens;
CLICTUIEHHOTO HACJEI0BaHUs NPU3HAKOB U HApPYyLUIEHUS CLEIUICHUs
resoB T. Moprana; roMOJOrMYeCKHX pSIOB B HACIEACTBEHHOMN
n3MeHunBoctn H.M. BaBwioBa; reHetnueckoro paBHOBecHus J[x.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. bapa;
ouorenernyeckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIMIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MmuHuMyMa lO. JIubuxa, 5K010rM4ecKod MUpaMUbl YHCeN,
OroOMacchl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHoro OyipoHa J[k.

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

Ymenune peiiatb IOUCKOBBIC Ouojoruyeckue 3aaa4u; BbIABIATH
IPUYUHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYCEMBIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, npoueccaMu MW ABJIICHUAMU, OCIIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JId 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, KJIETOK pa3HBIX TKaHEHW, OpraHaMu W
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIECTB; ATAllaMHU KJICTOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPraHU3MOB; ATallaMU SMOPHOHAIBHOTO Pa3BUTHS; TCHOTHIIOM
u  (denorurnoM, QeHoTunmoM U ¢pakTopamMu Cpeabl OOMTaHUS;
nporeccaMy  ABOJIOIMK, JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TPUCHOCOOJICHUSMHU K HUM

OpraHnu3MOB

YMeHue BhIIENATh CYILIECTBEHHbIEC PU3HAKHU:

CTPOEHHMS BUPYCOB, KJIIETOK POKAPUOT U SYKAPUOT; OJTHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouochepsl; CTPOCHHS OpPraHoB W CHUCTEM OpPraHOB pacTeHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACITEIbHOCTH, TPOTEKAOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OHOJIOTHYECKUX
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mporeccoB: oOMeHa BemecTB  (MeTabonu3Mm), HHpoOpMamMM U
MpeBpaIleHus] YHEPTUH, OpOKEHHUs, aBTOTPOPHOTO U TeTEpPOTPOPHOTO
TUINOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeTroreHesa, AMOpHOTEHE3a, MOCTIMOPHOHAIBLHOTO  Pa3BHUTHA,
Pa3MHOXEHHSI, HHUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aUMOJICHCTBUSI TE€HOB, TIETEpPO3HCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTeCTBEHHOTO OTOOpa; aJJIONAaTPUYECKOTO H  CHMIATPHUECKOTO
BHUJI000pa30BaHus; BIUSHUS JBWKYIIUX CHJI SBOJIIOIUU HA TEHO(POH
MOTYJISIIUM; TIPUCIIOCOOJICHHOCTH OPTraHM3MOB K cpefe OOWTaHus,
YepeoBaHMs HAINPaBICHUH SBOJIIOLWH; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPI'r B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHMSI BBIAEIATH CYIIECTBEHHBIE IPU3HAKU
BHPYCOB, KIIETOK TIPOKAPHOT W OYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B M IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BELIECTB U MPEBPALIECHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, MeEiH03a, OIUIOJIOTBOPEHUS, pPa3BUTHI U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O0pBOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHUs,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cCpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX H3MEHEHUI B DKOCHCTEMAaxX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUH B

ouocdepe

VYmenune HCIIOJIB30BATb COOTBECTCTBYIOIIIHE APTr'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OOKa3aTC/IbCTBA
pPOoACTBa OPraHU3MOB PA3HBIX CUCTEMATHUUYCCKHUX I'PYIIII, B3aHUMOCBA3U
OpPraHusMoB H CpCIbl O6I/IT8.HI/I$I; CAWHCTBA YCIOBCYCCKUX pPaC;
HCO6XOI[I/IMOCTI/I 3A0POBOI'O 06pa3a JKHU3HH, COXPAHCHUA p33H006paSI/I5I
BUJOB MU DKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO
COJACPpKaHUA, UHTCPHPECTUPOBATL ITUYCCKUC ACICKTBI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I;
paccMaTpuBaThb r00aIbHBIE 9KOJOTHUYCCKHUEC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTBeHHy10

ITO3HUIIHIO
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HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IPOBEPAEMBIX HA EI'D 110
BHNOJIOI'HN

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Bbuomornsa xak HayKa. JKuBnle cucTeMBI 1 X HU3YyUYCHHUC

1.1

CoBpemeHHasi OHWONOTUST — KOMIUICKCHAsT Hayka. bHoOJOrmYeckne HAyKd W
u3ydaembie UMHU TpoOsiembl. DyHIaMEHTaNIbHBIC, MPUKIAIHBIE U TOUCKOBBIC
HAy4YHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HadueHne OWONOTUH B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, csizanHbie ¢ Ouonorueit. 3HadyeHUe OUOIOTHUU B
MPAKTUYECKOW JCSITEIIbHOCTH YeNOBEKAa: MEIUIIMHE, CEeJIbCKOM XO3SICTBE,

MIPOMBIIIJIEHHOCTH, OXPaHEe ITPUPOIbI

1.2

KuBble cuctembl Kak npeaMmeT uzydeHus Ouosiornu. CBOMCTBA KHUBBIX CHUCTEM:
€IMHCTBO XHMHUYECKOTO COCTaBa, MUCKPETHOCTh W IE€JIOCTHOCTH, CIOKHOCTH H
YIOPSI0YCHHOCTh CTPYKTYDBHI, OTKPBITOCT, caMOOpraHu3anus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alu >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKaAHEBbIM,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6uoreonieHoTHUeckmii), OuocdepHsIid. I[Iporeccel, MPOUCXOIAIINE B IKUBBIX
cucremax. OCHOBHbIE TpPU3HAKH >KMBOTO. JKu3HB Kak (opma CyIIeCTBOBaHHS

MaTepuu

1.3

Meroasl Ouosiormuecko Hayku. HaOmronenwe, u3MepeHHe, HKCIIEPUMEHT,
cucremarusanus, MeraaHanus. [loHsTue o 3aBUCUMONM U  HE3aBHUCUMOU
nepemenHoil. [InanupoBanue sxcnepumMenta. [loctaHoBka U mpoBepka TUIIOTES.
HyneBas runore3a. Ilonsitue BbBIOOpKM u €€ 10CTOBEpHOCTh. Paz0bpoc B
Ouonornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH IOJYYEHHBIX PE3yJIbTaTOB.
[IpuunHBI HCKaXKEHUs PE3yNIbTAaTOB AIKCHepuMeHTa. [IoHSATHE CTaTUCTUYECKOTO

TECTa

Knerka kak Ononoruyeckas cucremMa

2.1

Knerka — cTpykTypHO-()yHKIMOHAJIbHAS €IMHHMIA XKHUBOro. McTopus OTKpBITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlBann, M.
HlIneiineH, P. BupxoB). OCHOBHBIE NOJI0KEHUSI COBPEMEHHON KJIETOYHOW TEOPHH.
MeToap! MOJEKYIISIPHON M KJIETOYHOH OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOL MEUEHBIX aTOMOB, middepeHnnanbHoe

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

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIEMEHTHL. Bona u

et POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,
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TETUIOPEryasiui. MuHepalbHbIe BEIIECTBA KIETKH, UX OHOJOTMYecKas poJib.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue momuMmepbl. benku. AMHUHOKHCIOTHBIM  COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka, MENTHAHAs
CBsA3b. BTOpuuHas, TpeTuyHas, 4YeTBEpTUYHas CTPYKTypbl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapuibl, OJUTOCaxapuibl M IOJIMCAXAPUIBI.
O6mwmit miaH cTpoeHus W  (PU3HKO-XUMHYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriIeBOJIOB.

Jlunuaet. T'uapodunsHO-THAPOGOOHBIE cBolicTBa. Kiaccudukanus mumumaos.
Tpurmuuepuasl, ¢ochonunuasl, BockH, crepouabl. buonormueckue GyHKIUN
munuaoB. OO0IMe cBOKWCTBA OMOJIOTUYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HYKIEHMHOBBIX KHUCIOT.
Hyxneotuast. [Mpunmun xkomrmmementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupanb. Mectonaxoxxaenue u ouonorndeckue ¢pynkmuu JJHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne ™onekyiasl AT®. Makposprudyeckue cBsi3u B MoJiekyine ATO.
buonornueckue ¢pynkiuu AT®. BoccTaHOBIECHHBIC IEPEHOCYHKH, UX (QYHKITUU B
kinetke. CekBenupoBanue JHK.

CtpykTypHass Ouoyiorusi: OHMOXMMHUYECKHEe U Ouodu3MdyecKkue WCCIeTOBaHM

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJIEKYJT

2.3

Tunel  KiIeTok: dJyKapuoTHYecKas M mpokapuotuyeckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoOTHYECKON KieTKH. KieTouHass cTeHka OakTepwii M apXei.
Oco0OeHHOCTH CTpPOEHHUS TeTepoTpOoPHON U aBTOTPOGHONU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

CrpoeHue u (GyHKIMOHUPOBAHUE SyKapUOTHYECKOW kieTku. [lnmasmarmyeckas
MeMOpaHa (Tuazmanemma). CTpykTypa Ia3MaTudeckoid MeMmOpanbl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTUYeCKyld MeMmOpaHy: maccuBHBIM  (auddysus,
obneruénnas auddysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA aAKTUBHBIN
tpancnopt). Ilomynponunaemocts MeMOpanbl. Pabota HaTpuii-kanueBoro
Hacoca. DHJOIMTO3: MHHOIUTO3, ¢aronuto3. Dk3ouuTo3. KnetouyHas cTeHKa.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU PACTEHH, rpUOOB.

Huromnasma. Iluto3omp. utockener. JIBwkenue nurtoruiasmMbl. OpraHouabl
kineTku. OmHoMeMOpaHHBIE OpPraHOWBI KIETKU: HHAOIUIa3MaTHUecKas CeTh
(BIIC), anmapat ['onbmkH, TU30COMBI, UX CTpOoeHHE U (QYHKIUU. B3anmMocBs3b

O,I[HOMeM6paHHLIX OpraHON OB KIICTKH. CTpOCHI/IC TpanyJISIPHOT'O0 PCETUKYITYyMA.
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Cunte3 pactBopuMBIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [naakwii
(arpanymsipHBIi) SHAOIUIA3MATHYECKUN peTHKyayM. CekpeTopHas (yHKUUs
annapara [onpmku. TpaHcmopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kiterounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoenrie u (QyHKIMM MUTOXOHIpPUH W TuacTui. llepBUYHBIC, BTOPUYHBIC H
CIIO)KHBIE  TUIACTHABl  (POTOCHHTE3UPYIOUMIUX  JDYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranounasl kjerku CrpoeHue U (QYHKUUM HeMeMOpaHHBIX
OpraHoMJIOB KJIeTKH. Pubocombl. MukpodunameHTsl. MBpllIeYHbIE KIETKH.
MuxkpotpyOouku. Krerounsnii unentp. CTpoeHHE U JABWKEHHE J>KTYTUKOB H
pecanuek. MUKpoTpyOoUKH HuTOILIa3Mbl. LleHTpros.

Anpo. ObGonouka spa, XpOMaTHH, KapHOIUIa3Mma, SAPBIIIKH, UX CTPOCHHE U
¢byHkuun. SnepHbiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHOJIOKEHUE
XpoMOCOM B UHTep(hazHOM sifipe. beiaku XxpoMaTrHa — TUCTOHBI.

Knerounbsie BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHUOHOIT)

2.4

AccuMWIALMS M JUCCUMWIISALMSA — JIBE CTOPOHBI MeTalosin3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepOoTpO(dHBIN. YUacTue Kuciaopoda B OOMEHHBIX
mporeccax. JHepreTuueckoe obOecrnedeHne KieTku: mnpepamenne ATD B
oO0MeHHBIX Tmporieccax. DepMEHTAaTHBHBIM XapaKTep peakIuil KJIETOYHOTO
Metabonu3Ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otnuunst pepMeHTOB OT HEOPraHWYECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (epMEHTATUBHBIX
peakiuii OT pa3IMyHbIX (PaKTOPOB.

[lepBuuHbIl CUHTE3 OpraHMYECKHX BelIeCTB B KieTke. PotocuHTe3. Pomb
xjloporiactoB B mpoiniecce ¢dorocuHTe3a. (CBeroBas u TeMHOBas (asbl
[IponyktuBHOCTh (oTOCHHTE3a. BiusHHe pa3nuuHbIX (PAKTOPOB Ha CKOPOCTH
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMmocuHre3. PazHooOpasue opraHn3MOB-XEMOCHUHTETUKOB: HUTPUPHUIUPYIOIINE
OakTepuu, >kene300aKTepuu, cepoOAKTepUH, BOJAOPOIHbIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AHa’poOHBIe opraHusMbl. Buasl Oposkenus. [IpoaykTel OpoxeHUS U HX
UCTIOJIb30BAHUE YEJOBEKOM. AHA’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmMena. [loAroToBUTENHHBIN
atamn. [ TUKoan3 — GECKUCIOPOTHOE PACIEIUICHHUE TIIFOKO3BI.

buonoruueckoe OKHCJICHHUC, HJIHN KIICTOYHOC AbIXaHHUC. Ponb MI/ITOXOHI[pI/Iﬁ B
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nporeccax OMOJIOTYECKOTO OKHCJICHHUSI. [{uknuyeckue peaKiuu.
OxucnurensHoe ¢ochopunupoBanue. [IpenmymiecTBa a3poOHOro Myt oOMeHA

BEIIECTB Iepe aHa3POOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu MmarpuyHoro cuHTte3a. lIpuHIMI KOMIIJIEMEHTApPHOCTH B PEAKLMSIX
MaTPUYHOTO CHHTe3a. Peanm3arus HacnencTBenHo nHpopmanmu. ['eHeTnaecKuii
KOoJ, ero cpoucrBa. Tpanckpumnuusa — Mmarpuusblid cuHTe3 PHK. IIpnHnmmnsr
TPAHCKPUIILHUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIJIEIbHOCTh, ACHMMETPUYHOCTb.
Tpancnsaus u e€ srambl. Yyactue tpancnoptaeix PHK B OmocunTtese Oernka.
VYcnosust Oumocunreza Oenka. KonupoBanue amuHoOkucioT. Ponb pubocom B
OuocuHTe3€e OenKa.

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

Bupycel — HekneTouHble (GopMbl KM3HH M OOnMMratHele napasuThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHpie 3a0oneBaHHs uenoBeKa, XKUBOTHBIX, pacteHmit. CIIN/], COVID-19,

COIMaJIbHbIC U MCAUITUHCKUEC HpO6J’I€MBI

2.6

Knerounwrii mumkn, ero mnepuoabl W perymsainusa. WHtepdaza u MuUTOS3.
OcoOeHHOCTH TPOIECCOB, MpOTEKAIMUX B HMHTepdaze. [loAroToBka KIETKH K
nenennto.  [IpecuHTeTnyeckuii  (MMOCTMUTOTHYECKHH), CHHTETHYCCKUH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) IEpUO bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — permkamus. Ilpunumnsr penmukanuu  JIHK:
KOMIUJIEMEHTAPHOCTh, IOJYKOHCEPBAaTHUBHBIA CHHTE3, aHTHUIIAPAILICIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocombr. Ctpoenue xpomocoM. Tenomepsl u
TeJIoMepa3a. XPOMOCOMHBIM HAOOp KIETKHM — KapuoOTHIl. JIUIIoWmHbId U
rariouaHbll  Habopbl XpoMocoM. ['omonorumynsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX IMPOLIECCHL
Tunel mMuto3a. Kapuokunes u nurokunes. buonormueckoe 3HaueHHE MHTO3a.
Perymnsmus mutoTryeckoro nukia kiuetku. [Iporpammupyemast kiietrounas ruoens
— arfornTo3.

(DYHKI_[I/IOHEUILHEU{ ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCKas CUCTEMa

3.1

OHOKIETOYHBIE, KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OpTraHU3MBbI u
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BET€TaTUBHOE) U
moyoBoe. Buael Oecmonoro  pa3MHOXKEHUS: TOYKOBAaHUE, CHOPYJSIUS,

(dparmeHTanus, KIOHUPOBAaHHE.
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[TonoBoe pasmuoxenue. IlonoBsle kineTku, unu rameTsl. Meiio3. Craguu meiiosa.
IToBenenne xpomocoM B Meiose. Kpoccunrosep. buonorndeckuii cmsici Melo3a
U IIOJIOBOTO Iporecca. Meo3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe passutue. l'ameroreHe3 y KuBOTHBIX. llosoBBIE JKeie3bl.
OOpazoBaHue u pa3BUTHE TOJOBBIX KieToK. CriepMaToreHe3 W OOTeHE3.
Crpoenue nojoBbIX KiIeTOK. OIUIOJOTBOpPEHHME U AMOPHUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIOCOOBI OTIIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WumuBuyanbHOE pa3BUTHME OpraHu3MoB (oHroreHe3). Craauu 3MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpoonenue. Tunbl npodnenus. OcoGeHHoCTH
NpoOeHNsT MJIEKOMUTAIOMIMX. 3apOJbIIIEeBbIe JIUCTKU (TacTpyisuus). 3akiajaka
OpraHoB M TKAaHEW W3 3apOJBIIIEBbIX JHUCTKOB. B3anMHOE BIMSHUE 4YacTed
pa3BHBAIOIIErocss 3apojpiimia (3MOpHOHATBHAS WHAYKIMSA). 3aKiajgka IjIaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJbTaT HEepapXU4YeCKUX B3aMMOACHUCTBUI T'€HOB.
Bnusane Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYyKarOMIEH
Cpeapl.

Pocrt u pa3zsurtue xuBoTHbIX. [locTaMOpuonanbHbIil nepuoa. [Ipsmoe u Henpsimoe
pazButue. PasButne ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrMYeckoe 3Haue€HUE NPSIMOTO U HENPSAMOTO Pa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocta XKUBOTHBIX. DaKTOPHI PEryISILHU
pocTta >KMBOTHBIX M 4yesoBeka. CTaauud TOCTIMOPHMOHANBHOTO pPa3BUTUS Y
KUBOTHBIX U 4enoBeka. [leprnoipl 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 Pa3BUTHUE PACTUTEIBHBIX
opranu3MoB. J[BOHHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

Pa3sBUTUC CCMCHU. MexaHu3MBI perysnun OHTOICHE3a y paCTeHI/IfI N J)KUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OCHOBHEIE
TC€HETUYECKUE MOHATHUS U CUMBOJIBLI. ['OMOJIOrHMYHBIE XpOMOCOMBI, AJUICIIbHBIC
I'CHbI, AJbTCPHATHBHLIC IIPU3HAKH, ,HOMHHaHTHLIﬁ n peHeCCI/IBHHﬁ IIPpHU3HAK,
roMo3urora, rerepo3urora, 4YdcCTad JIMHHA, FI/I6pI/I,Z[LI, I'CHOTHII, (bCHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FI/I6pI/II[OJ'IOFI/I‘leCKI/II71, HHTOHOFH‘IGCKHIZ,

MOJICKYJISIPHO -TeHETHYECKUM

3.3

Monorubpuanoe ckpemubanue. [lepBolilt 3akoH MeHens — 3aK0H eIMHO00pa3us
ruOpuoB mepBoro mnokojeHus. IlpaBuno noMuHupoBaHusA. BTopoit 3akoH
Menznens — 3aKOH paclIEIUIEHHs IpU3HAKOB. llUTonOrMYeckne OCHOBBI
MOHOTHOPHUAHOTO CKpeIluBaHus. [ umore3a 4McTOTH raMer.

Ananusupyroniee ckpemuBaHue. IIpomMexyTodHbINl XapakTep Haciael0BaHUS.

Pacmiemnnenne MPU3HAKOB TP HCTIOJIHOM JOMHWHHUPOBAHUU.
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JurubpunHoe ckpemmuBanue. Tpetwil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO
HACJIEIOBaHUsA  IPU3HAKOB. [{uToNnOrMYecKre  OCHOBBI  JIUTHOPUIHOTO
CKpEILMBAaHMUS.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHOE
HACJIEJOBAHUE TE€HOB, HAPYUICHHUE CLEIUICHUS MEXAY TIeHaMH. XPpOMOCOMHAs
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXAaHH3M OIIPEACIICHHs IoJa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBId M TeTepOraMeTHbIM MnoJ. ['eHeTnueckas
CTPYKTypa IMOJIOBBIX XpoMOcOM. HacnemoBaHue MNpHU3HAKOB, CIEIUVIEHHBIX C
TIOJIOM.

I'enotun kak nemoctHas cucrema. lInedoTponusi — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXeCTBEHHBIN aienn3M. BzamMojaelcTBHe HealIenbHBEIX TEHOB.

KommnnemenrapHocts. Onuctas. [lomumepus

3.4

BzaumoneiicTBre reHotuna u cpensl mpu hopmMupoBaHuu ¢peHotumna. i3MeHunBOCTb
npu3HaKoB. KadecTBEHHbIE M KOJWUYECTBEHHBIC MPH3HAKH. BUIBI M3MEHUYHMBOCTH:
HEHACJICICTBEHHAS ¥ HACJIC/ICTBEHHASI.

MomudukaimonHass ~ W3MEHUYMBOCTL.  Pombs  cpemsl B (pOPMHpPOBAHUU
MoauduKkarmoHHON m3MeHunBoCcTH. HopMa peakinu npusHaka. BapuanoHHBIN psizt
u BapuanmonHass kpuBas (B. HWoranncen). CpoiictBa MOIU(pHKAITMOHHON
W3MEHYUBOCTH.

I'enoTnnueckas n3MeHUNBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYMBOCTH. Brjpl
TeHOTUITUYECKON U3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHASL.

KoMOnHaTtuBHAsT HW3MEHUMBOCTL. Melo3 U TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIaHUU
TeHEeTUYECKOT0 Pa3HO00pa3usl B IpeiesiaX OJJHOTO BUA.

MytanoHHas ©3MEHUYMBOCTb. Buibl MyTanuii: reHHble, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M MHIYUMPOBAaHHbIE MYTALUMHU. SIIEpHBIE M LUTOIUIA3MATUYECKUE
Mmytaiuu. CoMaTHYECKUE U MOJIOBbIE MyTaluu. [ [puyrHbl BOSHUKHOBEHHUSI MyTalUM.
Myrtarenpl ¥ HMX BIMSHHE HAa OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKUX PSAIOB B HacleAcTBeHHOM n3menuuBoctu (H.U.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHb U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas MporpaMMa HMCCIENOBAaHUS T'€HOMa
yernoBeka. Meroabl  M3yd4eHMsT T€HETUKM  YeJIOBEKa:  T'€HEaJOrM4eCKHi,
OJIM3HELIOBLIH, LATOTEHETUUECKUH, MOIYJISI{UOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUYECKHU . CoBpeMeHHOE OIIpeEIICHUE T'€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOLIBIO
[M1P-anamu3a. HacnencrBenHesle  3a0ojeBaHMS  4ejloBeKa. [ eHHBIE W

XpOMOCOMHBIC 0oJIe3Hn YCJIO0BCKaA. bonesnu C HACJIEACTBEHHOM
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IIPEIPACIONOKEHHOCTbIO. 3HAUEHUE MEAULIMHCKON M€HETUKU B IPEAOTBPALLCHUN

U JICUCHUH T'€HETHUECKHUX 3a001eBaHmil YyernoBeKa. CTBOJIOBBIC KIETKH

3.6

JlomecTrKanus v ceneKIus. 3apoxkKIeHue CeIeKIUU U jomecTukanun. Yuenue H.U.
BaBuioBa 0 1meHTpax MPOUCXOXIACHUS W MHOTO00pa3ws KYJbTYPHBIX PACTCHHIA.
Ponb ceneximu B co3qaHuM COPTOB PaCTEHUN M TOpOJ KUBOTHBIX. COpT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSJOB B HACIEACTBEHHOM u3MeHumBoctu H.M.
BaBusioBa, ero 3naueHue Jj1si CEJICKIIMOHHON paOOTHI.

Metoapl ceneKMOHHOW paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
VH/IMBUTyaJIbHBIN. Drarmsl KOMOWHAIIMOHHOMN CCJICKIINH. UctrpiTanue
MPOU3BOUTENEH 1O TMOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OILIEHKHU
(eHoTHIIa TOTOMCTBA M OTOOP IO TeHOTHUITy ¢ Tomolsio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHOM padoThl. PamuaninoHHbIil 1
XUMUYECKUA MYTareHe3 KaK WMCTOYHUK MYTalluid y KYyJbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO  PENAaKTHPOBAaHUS ¥ METOJOB
pexomOunanTHbIX JJHK a5 momydeHust ncXo1HOTO MaTepuaia Jjis CeIEKIIUH.
[Tomydenne monmrmionaoB. BHyTpuBHmoBas rubpuam3amms. bIM3KOpoACTBEHHOE
CKpelmBanue, Wi WHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumnHbl. Mcnons3oBaHue rerepos3uca B cenekiuu. OtnanéHHas
rubpumzanus. [Ipeomonenne Oecrioauss MEXBHIOBBIX THOPHIOB. JlocTikeHHs

CCIICKIIN paCTeHI/Iﬁ 1 )KUBOTHBIX

3.7

OOBeKTBI, HCIIONIb3YeMbIE B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBBIE KYIbTYPHI,
MUKpPOOPTaHMU3MbI, HMX  XapaKTepUCTUKa. TpaAulMOHHAas  OWOTEXHOJOTHS:
xjieboneueHue,  MOJIydeHHE  KUCIIOMOJIOYHBIX  MPOAYKTOB,  BHHOZEIHE.
Muxkpobuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKHX TEXHOJIOTHH.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT M BHUTAaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEeKOHCTpYKIuS SMIEKIEeTOK U KJIOHMPOBAHWE >KHUBOTHBIX.
MeTo TpaHCIUTaHTAIIMU SJEp KIETOK.

XpoMocoMHass ¥ TeHHas WHXeHepus. LCKycCTBeHHBIN CHHTE3 TeHa U
KoHCTpyupoBanue pexomOunanTHeix JIHK. JlocTikeHuss u MepCrEeKTUBBI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHcKkue OUOTEXHOJOTHH.

Hcnonn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpPraHn4eCKoro Mupa

4.1

buonoruueckoe pa3H006pa3He OpPraHu3MoOB. COBpeMeHHaH cucreMma
OpraHnu4eCcKoro Mmwupa. HpI/IHI_II/IHBI KJIaCCI/I(l)I/IKaI_II/II/I OpraHHu3MOB. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUSHCACATCIBHOCTU OJHOKJICTOYHLIX OPTaHHU3MOB.
EaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC FpI/I6BI, OJHOKJICTOYHBIC BOJAOPOCIH, APYIrUC

IPOTUCTHI. Kononunaneasie OpraHu3MBlI. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OPraHU3MOB:
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amMEO00UIHOE, )KITYTUKOBOE, PECHUYHOE. 3alUTa y OJHOKJIETOUHBIX OPraHU3MOB.

PaznipaxuMocTh y OTHOKJIETOUHBIX OPraHu3MOB. TaKCUChI

4.2

MHorokietounbie pacTeHus. B3anMoCBs3p yacTeld MHOTOKJIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opranusma. Opranusm
Kak eauHoe uenoe. TkaHu pacreHuid. Tumbl  pacTUTENBHBIX  TKAHEM:
oOpa3zoBaTesibHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.

OcobenHocTa cTpoeHUs, PYHKIUN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTCHHMA

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHUA. OYHKIIMU OPraHoOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI U
Hactud. llornomeHune BOJABI, YIVIEKMCIOTO Ta3a MW MUHEPAIbHBIX BEIIECTB
pactenusimMu. [[pixanue pactenuil. Auddysus ra3oB uepes3 NOBEPXHOCTb KIETKH.
TpancnoptHbie cuctembl pactreHuil. Boigenenwe y pacrenuid. 3ammra y
MHOTOKJIETOUHbIX pacteHuid. Kyrukyna. CpencrtBa MacCMBHOM M XMMHYECKOM
3auThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsuus y OpraHu3MoOB. Pa3qpa)kmMocTe M perynsuus y

MHOTOKJICTOYHBIX paCTeHHfI. PocrtoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOUHBIE  JKHMBOTHBIE. B3aMMOCBSI3p  dacTeli  MHOTOKJIETOYHOTO
opranusma. TKaHHU, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eguHoe nenoe. ['omeocrtas. TkaHM )KMBOTHBIX M 4Ye€JIOBEKa. THIIBI
JKUBOTHBIX TKaHEW: SIUTENHaTIbHAsA, COCIWHUTENIbHASA, MbIIICYHAsl, HEpPBHas.
OcobOeHHocTH CcTpoeHUs, (QYHKIIMA W PACHOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIUU OPraHOB U CHCTEM OpPraHOB.
Onopa Tena opranu3moB. CkeleTbl OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli 1 BHYTpeHHUN ckesneT. CTpOeHWE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. I[luTanue >xuBOTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JlpIxaHue xuBoTHBIX. KoxkHoe npixanue. XKabepHoe u
AEroYHOE IbIXaHue.

JIpIXaHu€e ITO3BOHOYHBIX >KMBOTHBIX. OBOJIOLHUOHHOE YCIOKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KUBOTHBIX. J[pIXaTelbHas cuUcTeMa 4eloBeKa. MexaHu3Mm
BEHTWIALIMM JIETKUX Yy NOTUL W MICKONMUTAIOUIUX. TpaHCHOpPT BELIECTB Yy
OpraHu3MoB. TpaHCHOPT BeLIECTB Yy XKMBOTHBIX. KpoBeHOCHas cucremMa u eé
opranbl.  KpoBeHOCHass  cucremMa  NO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KPOBOOOpAIIeHHs. DBOJIIOIIMOHHBIE  YCIIOKHEHHsSI CTPOEHHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BhineneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTuTeNbHble Bakyoiau. Opransl BeiieneHuss. CBsA3b MOJIOCTH TEa

C KpOBeHOCHOﬁ U BBIACIUTEIBLHON cHcTeMaMu. BrlaeneHue Y NO3BOHOYHBIX
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KUBOTHBIX. 3alllUTa y MHOTOKIETOYHBIX JKMBOTHBIX. IlokpoBbl M uX
IIPOU3BO/IHBIE.

Pa3znpaxxuMocTh U peryisius y opranu3MoB. Pa3ipa)kuMocTh y 0OJJHOKIETOYHBIX
opranu3MoB. Takcuchbl. Pa3gpaXumMocTe U pPEryisiuss y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U MX 3HAYEHUE.

HepBHas cucrema u peieKTopHas peryisiiuus Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBhas cuctema u e€ otnensl. DBOIIOLMUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pa3pabotka anroputMoB u mporpamm s IPQPEKTUBHON (YHKLIHMOHAIBHON
aAHHOTallMM  TE€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, MeTab0JI0MOB

MHKPOOPIraHU3MOB, PACTEHHM, dKUBOTHBIX U YEIIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBbE

5.1

Opranbl ¥ cucTeMbl OPraHoB uyenoBeka. OTAesbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pednexc u pednexkropnas nyra. besycioBHble U yCIOBHbBIE
pednexcol. ['ymopanbHas perymsiuust M SHIOKPHUHHAs CHCTEMa JKUBOTHBIX M
yenoseka. JKene3pl SHAOKPUHHONW CUCTEMBI U UX TOPMOHBI. J[efiCTBME TOPMOHOB.
B3aumocBsa3p HepBHOM W SHIOKpUHHOHN cucteM. ['unortamamo-runoduzapHas

cucrema. Peduiekc u pedrekropHas qyra. besyciaoBHbIe u yCIIOBHBIE pedaeKChl

5.2

3amuTta opranuzma oT OosieHeil. IMMmyHHas cuctema denmoBeka. KiieTouHbIN u
TYMOpaJbHBIA HMMYHHUTET. BpoXIEHHBIN, NpUOOpeTEHHBIN crenuduaecKuit
UMMYHUTET. Teopuss KJIOHaIbHO-CENEKTUBHOTO wuMMmyHuTera (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocmamutenbHble OTBETHI OpraHu3MoB. Pouib

BpO)I(,I[éHHOl"O HMMYHHUTETA B pa3BUTHUU CUCTEMHBIX 3a00J1€BaHMI

5.3

Kposenocnas cucrema u e€ opraubl. Cepiie, KPOBEHOCHbIE COCYABI U KpPOBb.

Kpyru xpoBooOpanienus. Pabota cepana u e€ perymsus

5.4

Jpixanue yenoBeka. [{uddy3us razoB uepe3 moBEepXHOCTh KIETKH. JlpIxaTenpHas
cuctema 4YenoBeka. JIpixaTenmpHas TMOBEPXHOCTh. Perynsmusi  IbIXaHUS.

JlpIxaTelnbHbIC 00BEMBI

5.5

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

IMUIICBApPCHUC

5.6

IToxpoBsl M wux mnpousBoxaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHKUIMOHMpOBaHUE HeppoHa. PUIBTpaAIUs, CEKpelus U 0OpaTHOE BCachIBaHHE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830BaHI/IC MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KeHI/Ie YyeJIoBeKa: MblieuHas cucreMa. CKeIeTHBIC MBIIIIBI U HUX pa60Ta.

CTpOGHI/Ie U TUIBI COeIMHEHUS KOCTEH

Teopmi 3BOIIOLMHU. Pa3BuTHE KU3HU Ha 3emite
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6.1

OpomononHass  Teopuss Y.  JlapBuna. [IpeAnocbuikd — BO3HHUKHOBEHHS
napsuHu3Ma. JKu3Hb 1 HaydHas nesrenbHocTs Y. JlapBuHa.

JiBuxkymue cuiibl 3Bojouuu BUoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
pa3MHOXEHHSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, OOprOa 3a
CYIIECTBOBAHHE, ECTECTBEHHBIH U MICKYCCTBEHHBIN 0TOOD).

Odopmienue cuHTeTHueckoi Teopun 3Bosroruu (CTD). HelttpanpHas Teopus
sBosonnd. COBpEMEHHAasl 3BOJIIOIIMOHHAST OUOJOTHS. 3HAYCHHE SBOJIIOIIMOHHON

Teopur B GOPMUPOBAHNHN €CTECTBCHHO-HAYYHOW KaPTHHBI MUPA

6.2

[Monmynsinust kak »yneMeHTapHas enuHuia 3BoyolnUd. COBpEMEHHBIE METOJbI
OIICHKM TE€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomynsuuid. M3meHnenue
reHooHza MOMYJSIIMKM Kak D3JEMEHTApHOE SBOJIOLUOHHOE SIBJICHHE. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (DaKTOpbl (ABIKYIIME CHUJIBI) OBOJIONUUA. MyTallmOHHBIN
npouecc. KomOunatuBHas u3MeHUMBOCTh. [Jlpeild reHoB — ciyvaiiHble
HEHANpaBJICHHbIE M3MEHEHUS 4YacToT ajulened B momyiasmusax. Oddext
OCHOBATEJIS. Murpanuum. N3omsmus MO YJISALIAN: reorpaduyeckas
(pocTpaHcTBEeHHAs ), OHoJIoTHYecKast (PernpoyKTHBHAS).

EcrecTtBeHHplli  0TOOp — Hampapisitomuii  ¢gakrtop dBosroruu.  Dopmbl
€CTECTBEHHOTO  0TOOpa: JBIKYIIUHA, CTAOWIM3UPYIONIUN, Pa3phIBAIOIIHI
(mu3pyntuBHBIN). [TooBO# 0TOOD.

[IpucniocobneHHOCT, ~ OpraHM3MOB ~ Kak  pe3yiabTaT  MHKPOIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCHIOCOONICHM Yy  opraHu3mMoB.  Apomopdo3bl U
uanoanantauud. [Ipumepsl npucrnocoOiieHnit y opranu3mMoB. OTHOCUTENBHOCTh
IPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero kputepunm u crTpykrypa. BumooOpasoBaHme Kak —pe3yibTar
MUKpO3BOJtoNuU. M3omsuus — kitoueBoil daktop BupooOpazoBanusa. Ilytu u
CrocoObI BHI000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
cUMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (IMOJMIUIOMIU3aIus,
rubpuanzays). JJITenbHOCTh BOIIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl popMHupoBaHHS OMOIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBosonMoHHON OMoJIOTHH B pa3paboTKe HAyYHBIX METOJOB COXpaHEHUSs
O6unopa3zHooOpaszus. MUKpPOIBOIIOLKS U KOABOJIOLHMS IMAPA3UTOB U HMX XO3SEB.
MexaHu3mbl GOPMUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHKAM M CIIOCOObI 60PHOBI

Cc Hell

6.3

Metonpl n3ydeHHs MakpolBoJirouuu. [laneoHTosmornyeckue MeTonpl M3y4EHHs
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPTAaHU3MOB.
Bbuoreorpaduueckue meroap! nuzydeHus sBostonun. CpaBHeHue (Gaopsl U payHbl

MaTepUKOB M OCTpoBOB. bruoreorpaduyeckue odraactu 3emun. Buapl-sHaeMuku u
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PEJHUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(HOJIOTHUYECKUE METOABl H3yUCHHUS
IBOJIIONMH. | €HEeTHYeCKHe MEXaHWU3MBbl DBOJIIOIMA OHTOTEHE3a W TIOSBICHUS
IBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTWYHBIE W  AHAJOTHYHBIE  OpPTraHbI.
PynuvenTapabple  opraHbl W araBU3Mbl.  MOJICKYIISIPHO-TEHETHYCCKHUE,
OMOXMMHYECKHEe ¥  MaTEeMAaTHYECKUE  METOIbl  W3YYCHHUsS  3BOJIOIHUU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOMBI MOCTPOCHHS (DUIOTEHETHUSCKUX
JICPEBBEB.

XPOMOCOMHBIE MYTAIIMH W YBOJIFOIHS T€HOMOB.

O6mwme 3akoHOMEpHOCTH (TIpaBWia) SBOJIONMUA. HeoOpaTHMOCTh 3BOJIIOIUH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB DBOJIIOIIUU

6.4

Hayunple rumoTe3bl NpPOMCXOXKICHUS KU3HU Ha 3emie. AOuUOreHe3 U
naHcnepmus. JloHaydHbIe NMPEACTABICHHUS O 3apOKICHUH KU3HU (KPEAlMOHU3M).
['unoTe3a MOCTOSIHHOTO caMO03apOXkKAECHUS JKU3HU U €€ ONPOBEP)KEHUE OMBbITAMU
®. Pemu, JI. Cnamnanuanm, JI. Ilactepa. IIpouncxoxkaeHue KHU3HU U
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckod sBostouuu. [lmaHerapHas (reosiornyeckas)
IBOMIONMS. XHUMHYeCKash »HBOJIOLUUA. AOHUOTEHHBI CHHTE3 OpPraHUYECKUX
BemecTB u3 Heopranmueckux. Omeir C. Mumrepa u I'. HOpu. O6pazoBanue
nojuMepoB M3 MoHoMepoB. KoanepBatHas runore3a A.M. OnapunHa, rumoresa
nepBuuHoro OynboHa Jk. XosmeliHa, reHetwdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) u runoreza «mupa PHK» V. TI'mnbepra. ®opmupoBanue
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, IEPUOJIbI, STOXH.

HavanbHpie 3Tanel opranndeckoil 3Boirouuu. [losiBeHne M 3BOJIIOLMS MEPBBIX
KJIETOK. OBoyonus Merabonu3Ma. BO3HHUKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOTIIIEHKN KaK aHaJor MEePBLIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl ¥ 3yKapHOTBHI.

[IpoucxoxaeHue sSykapuoT (cuMOHOTreHe3). DBOJIIOIMHOHHOE IPOUCXOXKIACHUE
BUpPYyCOB. IIpoucxokaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX T'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl HBOJIONMU BBICHIMX pacTeHUi. OcCHOBHBIE apoMopdo3bl
pacteHui. Bbixonx pacrenmii Ha cymry. [losgBiaeHue CHoOpoBBIX pacTEeHUN U
3aBoeBaHne UMM cymu. CemeHHble pacTeHus. [IponcxoxkaeHHe IBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tambl 9BOJIIOIIMA  KUBOTHOTO MMHpPA. OcHOBHBIC apOMOp(bO3LI
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KHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
TunoB. [lepBrie XoproBbIe )KUBOTHBIE. JKU3HD B BOJie. DBOJIIOLNS TO3BOHOYHBIX.
[Mpoucxoxnenne ampubuii u pentwmid. [IporcxXoKIeHHE MIICKOTHMTAIONUX U
ntull. [lpunnun ximrodeBoro apomopdosa. OcBoeHHEe OECIO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMH CYILU.

Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U MEepHoJaM: apXeil, poTepo30H, Naneo3oi,
Me30301, KaifHO30#. OOmas XapakTepuCTHKa KIUMara W TIeOJOrHYECKHX
nporeccoB. [losiBiIeHUE U paciBET XapaKTEPHBIX OPraHU3MOB. YTiIeo0pa3oBaHue:
€ro YCJIOBHSI U BIIMSHUE Ha ra30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMMPAHHS — DKOJIOTMYECKHME KPHU3HUCHI Npouuioro. IIpuumHbl n
CJIEICTBUSL MacCOBBIX BbIMUpaHuN. COBpEMEHHBIN HKOJIOTMUECKUN KpHU3HC, €ro

0COOEHHOCTH

6.5

Pazgenst m 3amaum  anTpomnosioruu. Metonel anTpomnoniorud. CTaHOBIEHUE
MPEACTABICHUHN O MMPOUCXOKACHUH YeoBeka. COBpEeMEHHBIC HAYYHBIE TEOPHH.
CxoAcTBO dYenoBeKa C KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHHE YeIOBEKa.
CBuzeTenbcTBa  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOp(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (hU3H0IIOT0 -OMOXUMUYECKHE,
noBeAeHueckue. OTINYHUS YeTIOBeKa OT KUBOTHBIX. [IpAMOX0KIeHIE U KOMITJIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIbHOMN
CUCTEMBI.

JBwxymue cwibl ((GakTopbl) aHTPOINOTeHe3a: OHOJOTHYECKHE, COIMAIbHBIC.
CooTHolieHne OMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaJIMH AHTPOIIOTE€HE3a. ABCTPAIIONUTEKH — JABYHOTHE MPEAKH JIIOICH.
UYenoBek  yMmenblif, TE€pBbIE€  M3rOTOBJICHUA oOpyaul  Tpyna. Yenoek
NpSAMOXOJSIIUNA W TEpBBIA BBIXOJA Jomeld 3a mnpenensl Adpuxu. Yemoek
reiinenbOeprekuii — oOIMMH MpeloK HEaHAEPTANbCKOrO 4YelIOBEKa M 4YelOBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUW KaK BHUJ JIIOJEH XOJIOJAHOTO KJMMaTa.
YenoBeKk pa3yMHBI COBPEMEHHOTO THIA, JCHHCOBCKHII YEIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 mpenenamMu AQpuky.

DBOJIOLUS. COBPEMEHHOTrO 4enoBeKa. EcTecTBeHHBbIH OTOOpP B MOMYISALHUAX
yenoBeka. MyTalMoOHHBINA mporuecc U nomuMmopdusMm. [lomynsaunoHHbIe BOJHBI,
npeiid reHoB, Murpanusa U «3PpQPexT ocHOBATENS» B MOMYJSAIUIX COBPEMEHHOTO
YeJoBeKa.

UYenoseueckne pacel. [lonatue o pace. bonblmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajo-HerpougHas  (9KBaTOpHANIbHAs),  MOHTOJOUHAS
(a3maTcko-aMepuKaHCKasi). Bpemss M myTH pacceleHus 4YeloBeKa IO IUIaHeTe.
EmuactBo  yenmoBedyeckumx pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.

HpI/ICHOCO6J'IeHHOCTB YCJIOBCKAa K PAa3HbBIM YCIOBUAM OKPY)KaIOIJ_[eI‘/’I CpCabl.
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Bmusiane reorpaduyeckoit cpenpl M Apeiidpa TeHOB Ha MOpP(OJIOTHIO H

(U3MOJIOTHIO YeIoBEKa

DKOCHUCTEMBI U IPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosoruu. CBsi3b IKOJIOTUH C IPYTUMHU HAyKaMHU.
Meroast skosnoruu. IlosieBble HaOMOACHMUS. ODKCIEPUMEHTHI B HKOJIOTHU:
npupoaHble W JabopaTopHble. MojaenupoBaHWE B JKOJOTMH. MOHHUTOPHUHT

OKPYXaIOIIEH Cpeibl: TOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (GakTopsl M 3aKOHOMEpHOCTH WX aercTBus. Knaccudukarms
9KOJIOTHUECKUX (aKTOpOB: aOMOTHYECKUE, OHOTHYECKHE, aHTPOIOTEHHBIE.
OO0mue 3aKOHOMEPHOCTH JEHCTBHsS dKoJorHdeckux QaxtopoB. [IpaBumio
munumyma (K. Ilnpenrens, 0. JIuOux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CT€HOOMOHTHBIE OPraHU3MBI.

Abunotnueckue Qaxtopsl. CBEeT Kak sKoJIOrHYecKuil ¢akTop. JleficTBue pa3HbIX
YY4aCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIIbI
pacTeHMii M >KMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHrHajbHas pojib CBETA.
DoTONEepHOAN3M.

Temneparypa kak dkojormdeckuil (¢akrop. JleiictBue TtemmepaTypbl Ha
opranu3mbl. [[OMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBbI.

Brnaxnocte kak 3kojormdeckuit  ¢axrtop. IlpucnocoOiienuss pacteHud K
noJyiepXkaHuto BoaHoro OanmaHca. Knaccugukanust pacTeHUM MO OTHOLIEHUIO K
BoJie. [Ipucnoco6neHns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHMMA.

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

buonornyeckue putmel. Buemnue u BHyrpeHHHE pUTMbL. CYyTOUYHbIE M TOUYHBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM M3MEHEHUSIM YCIOBMMH
AKHU3HU.

XKuznennsie Gopmbl opranu3MoB. [lonsrue o >xuzHeHHOH ¢opme. JKu3HeHHBIE
(GopMBl pacTeHMii: JepeBbsl, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPAaBbI,
OJlHOJIETHHE TpaBbl. JKu3HeHHbIE (POPMBI KMBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOEHHS U 00pa3a )KU3HH.

buotnueckue ¢axtopsl. Buabl OMOTHYECKMX B3aMMOAECHUCTBHUI: KOHKYpPEHIIMS,
XUITHUYECTBO, cUMOKMO3 U ero (opmel. Ilapasutusm, xoomeparys, MyTyalausM,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tomuueckue, (Gopuyeckue, Qabpudeckue). 3HaueHHe

OMOTHUYECKUX B3aHMOJICCTBUM 1A CyII€CTBOBaHUA OpPraHu3MOB B CpCaC
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oOutanus. [IpuHIMIT KOHKYPEHTHOTO UCKITIOUYEHUS

7.3

DKOJIOTUYECKHE XapaKTEePUCTUKH momyisiud. [lomymsimsi kak OuosiorHdeckas
cucrema. Posb HEOTHOPOTHOCTH Cpelibl, (PU3HUECKUX OapbepoB M OCOOCHHOCTEH
Ounosioruu BHIOB B (DOPMUPOBAHMH MPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJISIIHA.
OcHOBHBIE TIOKA3aTeNu MOMYJISIMU: YUCICHHOCTh, IUIOTHOCTb, BO3PACTHASs H
MOJIOBass CTPYKTYpa, pOKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpaLKs.

DkoJyioruueckasi CTpykrypa mnonyiasuud. OIeHKa YHCICHHOCTU TMOMYJISINHN.
JvHamuka monysmAanuu U €€ peryiasuus. bUOTHYECKHil MOTEHIMal MOMYJISINY.
MonenupoBanre JAWMHAMHUKKA —HONysiqud. KpuBble  pocTa  YMCIEHHOCTH
nonynsiuud. KpuBble BbDKHMBaHUS. Perymnsuus 4MCIEHHOCTH MOMYJSIUUNA: POJIb
(akTOpoOB, 3aBHCAMIMX W HE 3aBHUCSIIIUX OT IUJIOTHOCTH. OKOJOTUYECKUE
cTpareruu BUJoB (- u K-ctparerun).

[Tonsatue 00 »HKojormyeckol Hume Buga. Mecroobutanue. MHoromepHas
Mozenb skojorndeckod Humm Jx.M. XarunmHcona. Pa3Mmepbl 3KOJIOrHYECKOU
Humu. [loTeHmaneHas u peantu3oBaHHas HUIIIH.

Buxg kak cucrema mnomynamwii. Apeanbl BUIOB. BuIBI M HX JKHU3HEHHBIE
CTpaTEruu. 3aKOHOMEPHOCTH  TOBEJAEHUS W MWIpPalUil  >KUBOTHBIX.

buonornueckne nHBa3UN YYXXCPOOHBIX BUI0B

7.4

CoobOmectBa opraHu3moB. buoreHo3 u ero crpykrypa. CBs3u  Mexay
opraHm3MamMu B OHOIlEHO3e. ODKOocHCTeMa KakK OTKpbITas cucrema (A.J[xk.
Tencnu). OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B HDKOCHCTEME: MPOAYLICHTHI,
KOHCYMEHTHBI, penyueHThl. Tpoduueckue ypoBHH. Tpoduueckue menu u CeTH.
Abuotuueckue 610ku sKocucteM. [louBbl M mibl B sKocuctemax. Kpyrosopot
BEIIECTB U IMOTOK SHEPTUU B IKOCHUCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTeMbl. buomacca u mpoayKiusi. DKOJIOTUYECKUE
MUPAMHUJIBL YKcell, DMOMAacChl U SHEPTUU.

HanpaBnennble 3akOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccud. [lepBuuHbie U
BTOPUYHBIE CYKIECCMM M WX MPUYUHBL. AHTpPOIOTEHHBbIE BO3JCHCTBUSA Ha
cykueccuu. Kimimakcnoe coobuiectBo. buopaznoodpasue u nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[Ipuponnsle 3KOCHCTEMBI. AHTPONOTE€HHBIE HKOCHUCTEMBI. ATpPOIKOCHUCTEMA.
ArpouieHo3. Paznuuust Mexxay aHTpONOI€HHBIMU U IPUPOAHBIMU SKOCHCTEMAMHU.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opojackas ¢iopa u
¢dayna. CuHaHTponM3aLus ropojckoil haynsl. buonornyeckoe u xo3giCTBEHHOE
3HaYeHHUE arpo’KOCUCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHMS
OCHOBHBIX B3aMMOJEUCTBUIM OPraHU3MOB B IKOCHCTEMAX.

HepeHoc OHCPruu U BCHICCTB MCKAY CMCKHBIMU 3KOCUCTECMAMU. Y CTOMYUBOCTD
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OpraHnu3mMoB, HOHyJISII_II/Ifl U OKOCHUCTEM B YCIOBHAX CCTCCTBCHHBIX U

AHTPOIIOTE€HHBIX BO3/ICUCTBUM

7.5

buocthepa — oOmemianerapHas o00o0mo4yka 3eMiH, TA€ CYIIECTBYET WU
cymiecTBoBasnia Ku3Hb. Yuenue B.M. Bepnaackoro o Omocdepe. Obnactu
ouocdeps u e€ cocras. JKuBoe BemecTBo OHOChEpHI U €r0 (PYHKIIHH.
3aKOHOMEPHOCTH cymiecTBOBaHUsT Onocdepsl. OcobeHHocTH OHOCheEephl Kak
rI00aTPHOW  dKOCUCTeMBI.  J[MHaAmMWdYeckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemecTB u OHOT€OXMMHUYECKHME LMKIBI (yriaepona, a3ora).
PurmuuHOCTH siBNeHMI B Onocdepe.

3oHanbHOCTH Onocdepsnl. [lonstrue o 6uome. OCHOBHbIE OMOMBI CyIIU: TYHApA,
XBOWHBIE Jieca, CMEIIaHHBbIE M MIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHEI,
MyCTBIHU, TPONMYECKHE Jieca, BBICOKOTOphs. KimMmaT, pacTuTensHBIH U
KUBOTHBIA MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIHS JXUBBIX CHCTEM, OIIEHKAa MX PECYpCHOTO MOTEHIMAIa W

o6uochepHbIx QyHKIUN

7.6

DKOJIOTHYECKHE KPU3KCHI U UX TMpUYHHBIL. Bo3nelicTBue venoBeka Ha 6uocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3IyXa. 3arps3HEHUE BOJHOUM CpPEIIbI.
Oxpana BOAHBIX pecypcoB. Pa3pymenne mouBbl. OXxpaHa MOYBEHHBIX PECYPCOB.
N3meHeHne kimmMara.

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

OcHOBHbIE MPHUHIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA U IPHUPOJBIL.
PanponanpHOe  OPHUPONONOIB30BAHUE U COXpaHEHHE  OMOJIOTMYECKOTO

paszHooOpa3us 3emiu
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