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COJEP)KXAHUE OBYUYEHUA
10 KUIIACC

CoaepxaHue MpPOrpaMMbl, BBIIEJIEHHOE KVpPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecramuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas O6uosIOTHsI — KOMIUIEKCHAs Hayka. KpaTkast uctopusi pa3BuTHs OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMH mpoOiembl. DyHpameHTandbHbIC, MPUKIATHBIE U
MOMCKOBBIC HAYYHbBIE UCCIICOBAHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JIEATEIIbHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO3AHCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
MPUPOJIBI.

JdeMoHcTpannn

[Moptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, V. Iapsei, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel u cxembl: «CBs3b OMONIOTUU C JPYTMMU Haykamu», «Crucrtema OMOJOTHYECKHX
HAYK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €AHHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIOXHOCTb U YINOPSAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHM3alMs, CaMOBOCIPOU3BEIAECHUE, PA3APAKAMOCTD,
W3MEHYHUBOCTh, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKaHEBBIN,
OpraHU3MEHHBIMH, MOMYJISILUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OmoreoneHOTHYECKUI),
ouocdepusiid. [Iporeccsl, mpoucxoasmnye B KUBbIX cucTeMax. OCHOBHbBIE TIPU3HAKU KUBOTO.
Kusnb kak popma cymiectBoBaHus MaTepuu. Hayku, uzydaromiue KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

W3ydeHue >XUBBIX cucTeM. Meroabl Omonormdeckoil Hayku. Habmromenue, usmepeHue,
OKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepemenHoi. IlmanmpoBanme skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [loHsaTue BEIOOPKU U €€ JO0CTOBepHOCTh. Pazopoc B Ouonornueckux qaHHbIX. O1leHKa
JIOCTOBEPHOCTH MOJYYEHHBIX pe3ynbTaToB. [IpUUMHBI MCKa)XKeHHs pe3ybTaTOB SKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuielr u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHYECKHE CHCTEMBIY,
«CBolicTBa )XKMBOM MaTtepun», «YpOBHHU OpraHU3ALMH KUBOU MPUPOb», «CTpoeHUE )KUBOTHOM
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTeMBI  OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreorienos», «buochepan, «MeTopl U3ydeHHs] JKUBOU MPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBECHUS HAOIIOACHUH, U3MEPEHUH,
DKCIIEPUMEHTOB.



IIpakTnyeckass padora «licronp30BaHHE Pa3IUYHBIX METOAOB MPH HU3YUYECHUU >KUBBIX
CUCTEM.

Tema 3. buosnorus KjeTrku

Knerka — cTpykTypHO-(QYHKIHOHAIbHASL €IUHULA KUBOrO. VICTOpHS OTKpBITUS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopwus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.

MeToapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMU: MHUKPOCKONHS, Xpomarorpadus,
anekTpodope3, METOJ] MEUYeHbIX aToMOB, AudQepeHuHanbHOe LEHTPU]YTrupoBaHUe,
KyJIbTUBUPOBAaHUE KIETOK. M3yuenue QukcuposanHvix Kiemox. DIEKTPOHHAsT MUKPOCKOIHS.
Kongokanvnaa muxpockonus. Bumanvhoe (npusicuzneHnoe) usyyenue Kiemox.

JleMoOHCTpaL U

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

Tabmumpl 1 cxembl: «CBETOBOH MHKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaTrbl pacTUTENIbHBIX, UBOTHBIX WU
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeToq0B KJIETOYHOM Ouosioruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XVMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHThI. Bona u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHMM KJIETKH, TEIUIOPETYJISALUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJOrHYecKast pojib. POIIb KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornueckue noaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTopuuHnas, TpeTnyHas, yeTBepTUYHAas CTPYKTypbl. [leHarypanus. CBoiicTBa O€JIKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkuu 0eiakoB. /lpuonsi.

VYrneBoapl. MoHoOcaxapubl, AUCaXxapuibl, OJIMTOCAXapuibl W mojucaxapujbl. OOt
IUIaH CTPOEHUS U (U3MKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKIuu
YIJIIEBOJIOB.

Jlununpl.  TuppoduneHO-ruapodoOHBIe  cBoiictBa.  Knaccudukauus — nunujos.
Tpurnuuepuasl, pochonunuasl, BOCKH, cTepouibl. buonornueckue Gynkuuu aunuaos. O6mue
CBOWCTBAa OMOJOrMYECKMX MeMOpaH — TEeKy4yecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpunuun kommuiementapHoctd. IlpaBmino Yapradgga. Crpykrypa JJHK — nBoitHas crimpais.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knertke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B moiekyine AT®. buonornueckne
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCYMKH, WX (QYHKIUH B KIeTKe. [[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UYECKUE HCCIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komniekcog. Komnvromepnwiii ouzatin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHALO208.

JleMoOHCTpan U



[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHue XUMHUYECKMX OJJEMEHTOB B HEXHMBOM  IIPUPOIE,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MIPUPOJIEY.

Tabmuuel u cxembl: «llepuonuyeckass Tabmuia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJEKYNbl OeiKay,
«CTpyKTYpbl OEenKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YrieBoAoB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MoeKyiabl ATD».

O6opynoBaHue: XuMU4ecKas ocyia 1 00opyIoBaHue.

JlaGopaTopHnas padora «OOHapyxeHue OEIKOB C ITOMOIIbIO KAUeCTBEHHBIX PEAKLIUi».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEHMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKas M mpokapuorudeckas. CTpyKTYypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue mnpokapuoTHuecKod kieTku. KietouHas cTeHka OakTepuili u  apXei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHUPOBAHUE DYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuueckod MeMOpaHbl. TpaHCIOPT BeIIECTB 4Yepes
M1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, oOnery€énnas nuddQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIN TpaHcnopt). [lomymponumaemocts mMemOpansl. PaboTa
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOMMUTO3: MUHOUTO3, paronuto3. Jx30muTo3. Kietoynas cTeHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[utomnazma. L{uto3ons. L[lutockener. JIBmkeHue uuromiasMbl. OpraHoMIbI KJIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIasmaTrueckas cetb (JI1C), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (YHKIUHU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enxkoé ¢ JIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTe3  KJIETOYHBIX MeMOpaH. [Imagkuit  (arpanHynsipHBIi)
sHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas pyHkuusa anmnaparta ['onpmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTke. Bakyonu pactutensHbIX kieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKU: MHUTOXOHAPHUH, IUIACTUABL. [Ipoucxooicoenue
mumoxonoputi u naacmuod. Cumodbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpUHA U 1uiacTuj. [lepBUuHBIE, BTOPUYHBIE W CIIOXKHBIC TUIACTHJIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl  BBICHIUX
pacTeHUN.

HememOpanubie opranous! kietku CtpoeHne u (QyHKIMH HEMEMOpPAHHBIX OPraHOHOB
KieTku. PubGocomsl.  [lpomescymounvie @uramenmol. MuxporiaMeHTbl. AKmuHo8ble
Mukpogpunamenmsi. MBIIIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KIEmOK.
MuxkpotpyOouku. Kinetounsiii unentp. CrTpoeHue | JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U (PYHKIUH.
Snepublii GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HMHTEp(ha3HOM



anape. Jyxpomamun u 2emepoxpomamur. belku XpomaThHa — TUCTOHBI. J{uHamuxa s0epHouU
06010YKU 8 MUmo3e. 0epHulil mpaHcnopm.

Knerounsle  BkitoueHusi.  CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  3YKApUOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHOM ).

JdemoHcTpauMu

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprysmuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKn», «CTpoeHne pacTUTENbHON KileTKn», «CTpoeHrne MUTOXOHIpUmn», «Sapoy, «CtpoeHue
MPOKAPUOTUYECKOMN KIICTKH.

OO0opynoBaHue: CBETOBOM MHKPOCKOI, MMKpPOIPENapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIPETapaThl 0aKTepUAIbHBIX KJIETOK.

JlaGopaTropHas padora «/3yyeHre CTpOeHHUs KIETOK Pa3IMYHbIX OPTraHU3MOBY.

IIpakTuyeckasi padora «/3ydeHue CBOMCTB KJIETOYHOU MEMOpaHBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonn3a U JAEMIa3MOJIM3a B PaCTUTENIbHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue IBIKEHUS IUTOIIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U IPeBpallleHHe SJHEPIMHU B KJIeTKe

AcCCUMMIISIHS ¥ JUCCUMWIALUS — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YdyacTHe KuciIopoga B  OOMEHHBIX — IpoIeccax.
OHepretudyeckoe oOecrneuenue kietku: mpespanienne ATd B  0OMEHHBIX IpoIEccax.
@DepMeHTAaTUBHBIM XapakTep peaklMid KIETOYHOro merabonuszma. DepMeHTHI, UX CTPOCHHE,
cBoiicTBa W MexaHm3M jaedcTBus. Kodepmentsl. OTnuuns (GepMEHTOB OT HEOPraHHMYECKUX
Karajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(bepMEeHTAaTUBHBIX PEAKINil OT pa3IUYHBIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCU2EHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xjoporuactoB B mporuecce porocunte3a. CBeToBass U TEMHOBas
da3el. Pomoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. IIpoxyKTUBHOCTh (HOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XeMocuHTe3.  Pa3HooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTepun. 3HAUEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxkeHHs M MX HUCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMH U BO30yIUTENH
Oone3Hel.

AspoOHBIE OpPraHW3Mbl. JTanbl YHEPreTHYECKOro oOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonmn3 — 6eCKUCIOPOAHOE paclIeNIeHUE TIHOKO3BI.

bronornueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHApPUI B Mpoleccax
O6uonoruueckoro okucienus. Luxinueckue peakuuu. OkucauTenbHOe (GocPOopHINPOBAHUE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnmnou ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Iepel  aHa’POOHBIM.
O} PeKTUBHOCTH IHEPTrETHIECKOTO OOMEHa.

JleMoOHCTpaL UK

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «IDHEpreTHyeckuii odmen», «buocunres Oenkay,
«Ctpoenne GpepMeHTay, «XeMOCHHTESY.



O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHUE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTHUYECKOW aKTUBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

Jladoparopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOILIECCOB OPOKECHUSI M JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnencTBEHHOM WHQoOpMauuu. [eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbli cuHTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMIUJIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK ¢ sykapuomuueckoii
kaiemxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ srambl. Yyactue TpancnoptHeix PHK B OmocuHTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMmuHokuciot. Ponabs pubocom B 6GuocunTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanuss akTHBHOCTH TE€HOB y mpokapuoT. [mmore3a omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B KiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuzuennwiii yuxn [[HK-codepocawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenui. CIIN, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayusi u anaiusz dorvuiux maccugos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTes Oenka», «[eHeTnueckuii koa», «Bupyce,
«baxTtepuodarm».

IIpakTuyeckas padora «Co3aHnue MOJIEIIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Mutepdaza u muro3. OcoOeHHOCTH
npolieccoB, nporekarommx B uatepdase. I[loaroroska kierku k aenenuto. IIpecunrernyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEepPUOIbI
uHTEp(PA3HI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MexaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. Temomepsl ©  TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TariouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Henenune kierku — mMuto3. CTagun MHUTO3a W MPOUCXOJALIUME B HUX MPOIECCHl. THIbI
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HayeHre MUTO3a.



Perymsmuss mMuToTHueckoro nukia kieTku. [Iporpammupyemasi kierouHas rubOenb —
arnomnTo3.

Knerounoe si1po, XpoMocombl, (QYHKIIMOHAIbHAS TeHOMUKA. Mexanusmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn xiemrka» — ououngopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpaL U

Tabmumel U cxembl: «JKU3HEHHBI MUK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanms JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpoOIpenaparsl: «MHTO3 B KJIETKax KOpellKa
JIyKay.

Jlaboparopnasi padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

Jladoparopnasi padora «HaOmoneHrne MuTO3a B KJICTKAaX KOHYMKA KOpelika Jiyka (Ha
TFOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACSITENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakTepuu,
apXxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIIH, Ipyrue NpoTucThl. KojgoHuanbHbie
OpTaHU3MBI.

B3auMocCBA3bp yacTeid MHOTOKJIETOYHOIO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbl OPIaHOB.
OpranusMm Kak eguHoe uenoe. ['omeocras.

Txanu pacreHwil. Tunbl pacTHTENBHBIX TKaHEW: oOpa3oBarelbHAs, ITOKPOBHA,
NPOBOJIAIIAs, OCHOBHAs, MexaHW4eckas. OCOOEHHOCTH CTpOEHUS, (PYHKIUH M paCIIONOKEHUS
TKaHEeH B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4elOBeKa. TUIbl JKUBOTHBIX TKaHEW: SIUTEIUAIbHas,
COCIMHUTENIbHAS, MBIIIeUHasi, HepBHAss. OCOOCHHOCTH CTPOCHHS, (PYHKIIUH M PACIOJIOKEHUS
TKaHEH! B OpraHax >KUBOTHBIX U Y€JIOBEKa.

Oprasbl. BereratuBHble U reHEpPATUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
’KUBOTHBIX U yesnoBeka. DyHKIIMU OpraHOB M CUCTEM OPTaHOB.

Omopa Tema opranusmoB. Kapkac pacrenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIll 1 BHyTpeHHUI cKeneT. CTpOCHHE U THIThI COSAMHEHUS
KOCTEM.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OpPTraHu3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KeHHE MHOTOKJIETOYHBIX PACTECHUMN: TPOMU3MbI M HACTHH.
JIBr>KeHEe MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MbIllieuHas cucrema. Pediekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[luranue opranuszmos. [lormomenue BOJbI, YIIEKUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHINECBApCHHUE.
[lutaHne TO3BOHOYHBIX KXUBOTHBIX. OTAENbI MUIEBAPUTEIHLHOTO TpakTa. llumeBapuTenbHbIC
»kenesbl. [IumeBapurenbHas cucrema yeinoBeka.

Jpixanue opranu3moB. [[pixanue pactenuil. J{pixanue xuBoTHBIX. [uddy3us razos uepes
MOBEPXHOCTh KiIeTKU. KokHoe nbixanue. [[pixarenpHas moBepxHOCTh. JKaOepHoe m JErouyHoe
nbixanue. JIpIxaHWe TO03BOHOYHBIX >KMBOTHBIX M YEJIOBEKAa. JBOJIOIMOHHOE YCIOXHEHUE
CTPOEHHUs JETKUX I[MO3BOHOYHBIX >KUBOTHBIX. JlpIXxaTeiabHas cucTeMa ueloBeKa. MeXaHu3Mm
BEHTWISIIIMK JETKUX y ITUI] U MIEKONUTAOIMUX. Perynsius apixanus. JlpixareabHbie 00BEMBI.



TpaHcmoOpT BEMIECTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHuUil. TpaHcmopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
IIO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranusmoB. Beigenenue y pacreHuil. BeineneHue 'y  KUBOTHBIX.
CokparutensHble Bakyonu. Opransl BbigeneHus. @DunpTpanms, cekpeuuss U oOpaTHOE
BCAChIBAHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHON cUCTEMaMU. BplieneHrne y MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. lloukw.
Crpoenue u pyHKunoHUpoBaHue HeppoHa. OOpazoBaHNE MOYH Y YEIIOBEKA.

3ammrTa y OpraHu3MoB. 3allUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIUCTHI IPOCTEHIINX. 3allMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOH 3a1uThl. OUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3alUTa OPraHU3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOuHBI M TyMOpajlbHbII HMMMYHHUTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  cnenu@uueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3mMoB. Poib BpoXIEHHOT0 UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte M peryisiuMss 'y OpraHu3MoB. Pa3npakxuMoCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacreHuil. PocToBbie BemiectBa M MX
3HAYEHHE.

HepBuas cucrema u pediexTopHas peryisius y >KUBOTHBIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KMBOTHBIX. OTIenbl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KHUBOTHBIX. Pedrexc u pednexropnas ayra. besycrmoBHbie u
YCIIOBHBIE PEQIICKCHI.

I'yMopasibHass peryisiiMss WM SHAOKPHHHAs CUCTEMa >KMBOTHBIX M 4YenoBeka. JKenesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBHE TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHJIOKpPUHHOH cucteM. ['unortanamo-runodusapHas cucrema.

JleMoHCTpan U

IToptper: U. I1. ITaBnos.

Tabmuupel u cxeMmbl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«bakrepun», «lIpocrerimme», «OpraHbl LBETKOBBIX pacTeHui», «CHUCTEMBI OpraHOB
MIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CcTpoeHHe HaceKOoMbIX», «TkaHu pacTeHMID,
«KopueBsie cuctembr», «Ctpoenue ctebns», «CTpoeHue IUCTOBOW IIACTUHKHY, «TkaHu
KUBOTHBIX», «Ckener 4venoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpblleyHass cUCTEMay,
«BpiienurensHas cucremay, «JHIOKpUHHAsA cuctemay, «CTpoeHue Mblib», «MMMyHUTETY,
«Kumeunononoctasle», «CxeMa nuTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHne ruape», «CTpoeHue IiaHapun», «BHyTpeHHee CTpOEHHE JO0XKIAEBOTO
uyepBsi», «HepBHast cucrema pwi6», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHasg cucrema nrtuny, «HepBHas cucremMa MIIEKONHUTAIOLIUXY,
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
HK3EMIUIAPBl KOMHATHBIX PacTEeHHi, repOapuu pacTeHUH pa3HbIX OTENOB, BIAXKHBIEC IpenapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,



o0opysoBaHuEe [ JEMOHCTpAllMd IOYBEHHOIO U BO3AYIIHOTO THTAaHUS PACTEHUH,
pacuierieHus Kpaxmana M OeilkoB mox JeiictBueM (epMeHTOB, 00OpyIOBaHUE IS
JIEMOHCTpPALIMK OIBITOB 110 U3MEPEHMIO KU3ZHEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHUN.

Jlaboparopnasi padora «/3yueHre TKaHel >KUBOTHBIX.

JlabopaTopnasi paGora «l13yueHne opraHoB IBETKOBOI'O PaCTEHUS.

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHNU3MOB

@®opMBbl pa3MHOXKEHUS OPraHU3MOB: Oecrojioe (BKIItoYasi BEreTaTUBHOE) U 1MOJI0BOE. Buabl
0ecIo0oro pa3sMHOXKEHUS: IIOYKOBAHUE, CIOPYIALNSA, (parMeHTalHs, KIOHUPOBAHHE.

[TonoBoe paszmHoxeHue. IlomoBele kieTkM, wiau ramersl. Meio3. Craguu Meio3a.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornueckuii cMbIci Melo3a U MOJIOBOIO
npouecca. Melo3 U ero MecTo B dKU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpensaponbieBoe  passurve. l'ameroreHe3 'y JkMBOTHBIX. IlonoBble  kemne3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KIieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBOpeHHe W 3MOPUOHATBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUSI:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). OMOPHOIOrus — HayKa O pa3BUTUU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u modenu mopghozenesa. Cranuu sMOpuoOreHe3a KUBOTHBIX (Ha MpUMepe JIATyiku). JpoOnenue.
Tunbl apobnenus. /Jemepmunupogantoe u HedepmMuHuposantoe opobuenue. bnacmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIICKOMHUTAIONINX. 3apOJBIIIEBbIC JUCTKUA (TacTPYJISAIus).
3aknaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsHUE YacTel
pa3BUBaOIErocs 3apofpiia (d3MOpHOHANbHAs WHAYKLHMA). 3aKiajka IUlaHa CTPOCHHUS
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YeCKMX B3aMMOJEHCTBUM TIeHOB. BimsHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOILIEH Cpebl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuonanbHbIl mepuoxa. Ilpsmoe u Hempsmoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y O€CIO3BOHOUHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro M HEMPSMOrO Pa3BUTHUSA, UX PACHpPOCTPaHEHUE B MPHUPOJIE.
Tunsl pocta >XUBOTHBIX. MDaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguu
NOCTAMOPHOHANIBHOTO PAa3BUTHUS y KUBOTHBIX M 4eloBeka. [lepuosbl OHTOreHe3a ueloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u paszButue pacreHuil. I'ametrodur u cnopodur. Meio3 B KMU3HEHHOM
nukie pacrennit. OOpa3oBaHue crop B Tporecce wmeio3a. [lamerorenes y pacTeHUM.
OmnonoTBOpeHHE M pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OIUIONOTBOPEHUE Y
I[BETKOBBIX pacTeHHid. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl PEryJsIUU OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpaL UK

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuupl u cxembl: «BereratuBHoe pa3MHOXeHUe», « TUIbI 6eCrONOro pasMHOKEHHUSY,
«Pa3MHOXeHHE XJIaMHIOMOHaAb», «Pa3MHOXkeHHe »HBIIIeHbl», «Pa3MHOXEHHE TUApHIY,
«Meito3», «Xpomocombl», «['amertorenesy», «CTpoeHHE SHIEKIETKH W CIEePMATO30HIa»,
«OCHOBHBIE CTaJuM OHTOreHe3a», «lIpsamoe u Hempsimoe pas3BuTHe», «Pa3BuTHE MaiCKOro
Kyka», «PasButue capanum», «Pa3Butue narymkmn», «/{BolHOE OIJIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsH OJHOOJBHBIX M JABYJIOJIBHBIX PAaCTEeHUN», «OKW3HEHHBIN LUK



MOPCKOM  KamyCTbl», <OKWU3HEHHBIM LMK MxXa», <OKWU3HEHHBIM LMK MarnopOTHUKAY,
«KU3HEHHBIN LUKII COCHBIY.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaThl SIMIIEKJIETOK U CIIEPMAaTO301I0B,
Mozeib «L{uKiT pa3BUTHS JIATYILIKI Y.

JlaGoparopnass pabGora «/3yueHue CTpOeHHsS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckass pa6ora «BbIsiBIIeHHE MPU3HAKOB CXOJCTBA 3apOJABIIIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIUX PACTCHUIN».

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHN3MOB

Hcropus cTaHOBIICHHS M pa3BUTHS T'CHETHKU Kak Hayku. PabGoter I'. Menpens, I'. ne
®pusza, T. Moprana. Ponp oTedecTBEHHBIX YYEHBIX B pa3BUTHH TeHeTHkd. Paborer H. K.
Konbiona, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. [ 'OMOJIOTUYHBIE XPOMOCOMBI, aJlJIeIbHbBIE
TeHbl, aJbTEPHATUBHbIC NPU3HAKU, JAOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHoTun, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
THOPHIONOTHYECKUH, TUTOIOTHYECKHH, MOJICKYIISIPHO-TeHETUIECKUH.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. 1. BaBunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmue! 1 cxeMbl: «MeTOIbI TCHETUKIY, «CXEMBbI CKPEIIBAHUS.

JlaGopaTopHnasi pa6ora «/[po3oduia kak 00bEKT FT€eHETHYSCKHUX MCCIEAOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeuruBanue. [lepBeiii 3akoH Menaenss — 3aKOH eIUHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH Menzaens — 3aKoH
paciiernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHIHOTO CKpelIMBaHus. I unoresa
YUCTOTHI TAMET.

AHanu3upyroniee  ckpemuBaHue.  [IpoMexyTOuHBII ~ XapakTep — HacleJOBaHUS.
Pacmiennenve mpu3HakoB MpH HETIOJTHOM IOMUHHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHnaens — 3aKOH HE3aBUCHUMOTO
HACJIeIOBaHUsI MPU3HAKOB. [[uTOIOrNYecKe OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUS.

Cuennennoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrienyieHHOe HacleI0BaHNe
T€HOB, HapyIICHHE CIETUIEHUS MEX /1y reHaMu. XpOMOCOMHasl T€OpHs HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0Ja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbld MoJ. ['eHeTuyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CIEIVIEHHBIX C MIOJIOM.

I'enoTun kak 1nenoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE JAEHCTBHE TEHA.
MHOKECTBEHHBI aJUIeNn3M. B3auMoAeicTBUE HEAJUIEIbHBIX Te€HOB. KOMIUIEMEHTApHOCTD.
Onucras. [Tonmumepus.

['eneTnyeckuil KOHTPOJb PAa3BUTHUS PACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxKe
(U3HOIOTUYECKNX TPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHkiui. [eHeTmueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MUKpoOuomy. ['eHeTHuuecKre acreKThl KOHTPOJSl U M3MEHEHUS HacJeICTBEHHOW nH(pOpMaIuu B
MOKOJIEHUSX KJIETOK U OPTraHU3MOB.

JleMoOHCTpaLun



[Toptpetsi: I'. Menaens, T. Mopran.

Tabmuupl u cxemsl: «llepBbiii 1 BTOpoii 3aKoHBI Menaens», «Tperuit 3akon MeHnens»,
«AHanu3upyollee ckpeuiuBanue», «Henomnoe nomunupoBanuey, «CLEMIEHHOE HAcIe10BaHue
MPU3HAKOB y Apo3oduib», «'eHeTuka nonay, «Kapuorun yenoekay, «Kapuotun apo30Quiib»,
«Kapuotun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoneincTere reHoB.

Ob6opynoBanue: MOJENb JUIsl JeMOHCTpPAIlMKA 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOTO
IIOKOJICHUSI M PACIUECIUICHUS NPU3HAKOB, MOJEIb Ul JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJIEJ0BAHMS NIPU3HAKOB, MOJEINb ISl JEMOHCTPALIMK CLUEIIJIEHHOTO HACIEAOBaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipo3zodunar.

IIpakTyeckas paGora «lI3ydyeHue pe3ynbTaToB MOHOTMOPHUIHOTO CKPELIMBAHUSA Y
JPO30(HITBD».

IIpakTuyeckas paGora «/3ydyeHue pe3yiabTaTOB AUTHOPUIHOIO CKPEIIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

B3anmopeiictBie reHotuna u cpeapl npu (hopmMupoBaHHH (eHOTHNA. V3MEHYHBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE  NIpPHU3HAKUM. Buapl  MU3MEHUYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MoudukaronHass ©3MEHUYUBOCTb. Ponb cpeasl B pOpMHPOBAaHUU MOIUPUKAITOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHsll psn ¥ BapuanuoHHas Kpubas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHOW N3MEHYUBOCTH.

['eHoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTHINYECKON H3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaI[HOHHASL.

KomOuHaTtuBHasi ©13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
M3MEHYUBOCTU. POsib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JAHUH I'€HETHUYECKOTO pazHoo0pas3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyrtanroHHass W3MEHYMBOCTb. Bunapl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UHAYLUPOBAaHHbIE MyTalMH. SnepHble W LUTOMJIA3MAaTHYECKHE MYTaIUH.
ComaTtnueckue M 1oJOBble MyTauuu. lIprunHBI BO3HMKHOBEHMs MyTauuid. MyTareHbl U UX
BIIMSIHUE HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTALIMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
psanoB B HacneictBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BuesnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa U 3MUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaL U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuubl 1 cxembl: «Buabl u3MeHuuBOCTHY, «MOIUPHUKAIIMOHHAS HW3MEHYHBOCTHY,
«KomOuHaTuBHast ~ uU3MeHUUBOCTH»,  «Meio3»,  «OmnogoTBopeHue»,  «l'eHeTnueckue
3a0oJieBaHus YenoBeKkay», «Buabl MyTanuity.

O6opynoBaHue: XuBble U repOapHble 3K3EeMIULSIPbl KOMHATHBIX PAcTeHHM, PHUCYHKHU
(poTorpadum) KUBOTHBIX C Pa3TUUHBIMU BHIaMU U3MEHYHBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHrE BapUAILIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eneTnka yejioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpaMma HCCIIEIOBaHUS I'€HOMa 4YEJIOBEKA.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHICCKUH,



MONYJIALMOHHO-CTAaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpenesieHne
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM 4Hciie ¢ moMoipio [11{P-
ananu3a. HacnencrBennsie 3a00eBaHus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HU YETIOBEKA.
bone3nn ¢ HacneACTBEHHON MPEeApacloiOKEHHOCThI0. 3HAYEHUE MEIMUIIMHCKONM TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETHMYECKHUX 3a00JieBaHUN YenoBeKka. MeIuKo-TeHEeTHYecKoe
KOHCYJbTHpOBaHUE. CTBOIOBBIC KIETKU. [IOHATHE «T€HETHUECKOTO Ipy3a». DTUUECKUE aCIIEeKThI
WCCJICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (hakTOpbl MOBBIINIEHHOW YYBCTBUTEIBHOCTH YeNIOBEKA K (PU3NYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJI0BEKA K MATOJOTUSIM.

JleMoOHCTpaL U

Tabmuupl u cxembl: «Kapuortun uenoBekay, «MeToabl U3ydeHHs] TEHETUKHU UYEIOBEKay,
«"enetnueckue 3a00J€BaHUS YEITOBEKAY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JomecTukauust ¥ cenekuus. 3apoXkACHUE CEJIeKUMU W JomecTtukauuu. Yuyenue H. WM.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuun
B CO3/IaHMM COPTOB pacTeHUM U mopoa KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HAcieACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3Hauenue miist
CEJICKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIckyccTBeHHBIN 0TOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Oranbl KOMOWHAIIMOHHON ceyiekiuu. McmpiTanue mpou3BoamTee 1Mo motoMcTBy. OTOOp 10
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA M OTOOP IO TEHOTHUITY C IMTOMOIIBIO aHAIH3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENeKUHUOHHOW paboThl. PamuanuoHHbIl U
XUMHUYECKUM MyTareHe3 KakKk MCTOYHUK MyTalluid y KYJIbTYpHBIX (OpPM OpPraHHU3MOB.
Hcnonp30BaHWE T€HOMHOTO pEJAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIyYEHHS UCXOAHOTO MaTepralia sl CEJICKUUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuau3anus. bBIM3KOPOICTBEHHOE
CKpelIuBaHue, uiu MHOpuauHr. Hepo/cTBeHHOE CKpeluBaHue, Wik ayTopuauar. ['erepo3uc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3nca B cenekiuu. OtmanéHHas TruOpuaHU3aIusl.
[Ipeogonenne Oecruioguss MEXBHIOBBIX THOpUAOB. JIOCTH)KEHHS CENEKIMH pPACTeHUH U
JKUBOTHBIX. «3€1EéHAsl pegoNtoOYUsLy.

CoxpaHeHHE U W3YYCHHE TEHETHYECKHUX PECYpCOB KYJIBTYPHBIX PACTCHHH W HX JUKUX
poauyeii i CO3aHMUsI HOBBIX COPTOB U THOPHUIOB CEIBCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YNpaejieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCm8YIoWUX U CO30aHUsS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM CO8PEMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosblX Uoell U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsaenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipl u cxeMbl: «L[eHTpBI TPOUCXOXKACHHSI 1 MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEACTBEHHON HM3MEHUYMBOCTH», «METOIbl CENEKLIUN»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.



JlaGoparopHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUU U MOPOJ JOMAITHUX
JKUBOTHBIX.

JlaboparopHasi padora «/3yueHre METOZI0B CEJIEKIIUU PACTCHHII.

IIpakTnyeckas padora «[IpuBuBKa pacTCHHII».

Ikekypeusi «OCHOBHbIE METOJABI M JIOCTHXKEHHUS CEJIEKIIMH PACTEeHH U KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (DepMy, COPTOMCIBITATENLHBIN y4acTOK, B TEIUIMYHOE
X035UCTBO, B Ta00OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKAasi OMOJIOTHA

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTMHM, — KIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKa. TpaauluoHHAs OHOTEXHOJIOTHS: XJIeOOINeUYeHue,
MOJTy4eHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpoouonorndeckuii cuate3. OO0beKThI
MUKpoOurosornyeckux TexHosoruii. [IpousBoactso Oeinka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHne  TEXHOJOTMM W MHCTPYMEHTOB  LICJICHANPABICHHOIO  W3MEHEHUS U
KOHCTPYUPOBAHHUS T€HOMOB C II€JIbIO MOJYUYEHUSI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEp KAIIUX
HE BCTPEYAIOIINECS B IPUPOJIE OMOCUHTETUYECKHE ITYTH.

Kinerounass unxkeHepus. MeToapl KynbTypbl KJIETOK M TKaHEHl pacTeHUH U >KMUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuauzanus U coMaTUdeckuil sMmOpuorenes. lcmonb3oBaHue
TaliOWJI0B B CEIIEKUUU pACTeHUHl. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKLIMST SIHLEKIETOK M KIOHUPOBAHME S>KMBOTHBIX. MeETOH TpaHCIUIaHTAUUU sAep
KIETOK. Texuonocuu 0300poeieHus, KyIbMuUpOBaHUs U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHAs1 M T'€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOuHanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHXXEHEPUH.

Menuuunckue ouorexnonoruu. [loctrenomuas nudposas meaununa. [I[P-auarnoctuka.
MeTa000MHBIN aHAIN3, TEHOLIEHTPUUECKUN aHAIIU3 MMPOTEOMa YeIOBeKa JJIsl OIEHKU COCTOSHUS
ero 3a0poBbs. Vcmonp3oBaHME CTBOJIOBBIX KIETOK. TapreTHass Tepamus paka. 3D-
OuoWH)XeHepus ia pa3paboTku (YHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO3JIaHUsl KOMIUIEKCHBIX TKaHEW COYETaHHEeM TEXHOJIOTHH TpEXMEPHOro OWONMPHUHTHHTA U
ckaddonaunra s penieHus 3a1ad NepCoOHATU3UPOBAHHON METUIIMHBI.

Coznanue BEKTOPHBIX BAaKIMH C IEJbI0 OOecredeHus] KOMOMHMPOBAHHOW 3allUThl OT
Bo30ynuteneit OPBU, ycTaHoBieHHEe MOJEKYJISpHBIX MeXaHU3MOB (yHKUnoHMpoBaHus PHK-
COJIeprKalliNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIE 3a00J1€BaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmumet u cxembl:  «lcmonp30BaHME  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
IIPOU3BOJACTBEY, «KieTouHast nHxeHepus», «[ eHHas NHKEeHepus».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llonyyeHrne MOJTOUHOKHUCIIBIX TPOIYKTOBY.

IKekypenst «bUOTEXHOIOTHS — BayKHENIIasi MPOU3BOUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPEACTABIEHUA B OMOJI0THI



OpomouronHas Teopust Y. Jlapsuna. [Ipeanockuiku BOSHUKHOBEHHS JapBUHU3MA. JKU3HB
U Hay4dHas JaearenbHocTsh Y. JlapBuHa.

JBuxymue cuinbl 3Bomronud  BuAoB 1o Y. JlapBuHy (BbICOKass HHTEHCUBHOCTH
Pa3MHOXKEHHS OpraHu3MOB, HAcl€ACTBEHHAass HM3MEHYMBOCTh, OOphOa 3a CyIIecTBOBaHUE,
€CTECTBEHHbIN M UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuarerndeckoii Teopuu sBoonmu (CTI). HeltrpanbHas TeOprst SBOIOIHH.
CoBpeMeHHas HBOJIONMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (HOPMHUPOBAHUU
€CTeCTBEHHO-HAyYHOU KapTHUHBI MUDA.

JdemMoHcTpauMu

IToptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kroswe, U.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoit nmpupoabl (nmo K. Jlunuew)», «JlecTHua KuBBIX
cymectB (mo Jlamapky)», «MexanuzMm ¢GOpMUPOBAaHUS MPHUCIIOCOONICHUM y pacTeHUd u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyrewmectsus Y. {apsuna», «Haxonku Y.
Hapsuna», «@Popmbl 060pb0OBl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KYJIbTYPHBIX (popM KamycTel», «[lopoabl JOMaIIHUX KUBOTHBIX», «CxemMa 00pa3oBaHUs HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLIEHHS ABIKYLIMX CHJI 3BOJIHOLUN», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUYECKOM TEOPUU IBOJIIOLIUN Y.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[Tomymsiust Kak sJeMeHTapHas eAuHuna SBomonuu. CoBpeMEHHBbIE METOJbI OILEHKU
TEHETHUYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomyssiuil. U3Menenue reHooH/1a MOMyISIIUHA KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeThueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (PAKTOpPbl (IBIXKYIIME CHIIBI) HBOJMIOUMHU. MyTallMOHHBIA Mpolecc.
KomOunatuBHass u3mMeHUMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
YacTOT ajulesie B momymsiusx. DPGeKT ocHoBatrens. Ipgexm OYymMbLIOUH020 20PIbIUIKA.
CHudiceHue 2eHemuuecko20 pasHoodpasus: npudumsl U cireocmeus. llpossenenue s¢hghexma
opeuigha cenoé 6 Oonvwux u manelx nonyaayusax. Murpanuu. M3o0msMuMs  MOMYJSIIMN:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMonornyeckas (penpoayKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisitomuii gaxtop 3BojoLUU. POPMBI €CTECTBEHHOIO
oTtOopa: JIBWXKYIIUH, CTaOWIM3UPYIOUINH, pa3pbiBatoluii (au3pyntuBHbIN). [lonoBoit ot6op.
BO03HUKHOBEHNE U 3BOJIOLMS COLMATIBHOTO MTOBEICHUS KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pEe3yJlbTaT MHKPOABOIIONMU. Bo3HHMKHOBEHHE
npucrnocoOiIeHni y opranu3MoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! nprucnocodieHni
y oOpraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUEe, OWOXMMUYECKUE, TOBEICHUECKUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MHKPO3BOJIIOLMH.
WM3onmsuust — xmrodeBoit ¢aktop BumooOpaszoBanus. Ilyth u cmocoObl BHI000pa3oBaHUS:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJOTHYECKOE), «MTHOBEHHOE)
(monurutonin3anus, rudpuau3anys). JIMTeabHOCTh SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3msbl (POpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomonoHHOM Ouonornn B pa3paboTKe HAy4YHBIX METOJOB COXpaHEHUs
O6uropa3zHoo6paszusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHu3Mbl
dbopMUPOBaHUS YCTOMYMBOCTU K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpan U

[Toptpetsr: C. C. YerBepukos, J. Maiip.



TabGnuupl u cxemsl: «MyTalMOHHAs U3MEHUYNUBOCTbY, «llonmysoOHHas CTpYKTypa BUAa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmKyliue CHIIBI  3BOJIOLHNY,
«DKOJIOTHYECKasT HM30JSLIUs TONYJsuid ceBaHCKol (openmn», «'eorpaduueckas H30ISAMUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULBI JaypcKoi», «llomynsaunoHHble BOJIHBI YUCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHCcTBUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLICCTBOBAHUEY, «MnpycTpuanbHbId MEJIaHU3MY, «Kussie HCKOIIa€MBbIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MXUBOTHBIXY,
«®Puznonoruueckue aganranun», «IIprucrnocobieHHOCTs OPraHu3MOB U €€ OTHOCUTEIBHOCThY,
«Kpurepun Bunma», «Bugsl-nBoriHukm», «CTpykTypa BuUga B npupoae», «CrmocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHwe TPEX BUAOB  JIAHABIIECH,
«DKOJIOTHUECKOE BHJI000pa3oBaHue BHUIOB CHHUI, «llomuruionasl pactenuit», «KamycTHO-
peleuHblid THOpUI.

OO6opynoBanue: repdbapuy pacTeHUH, KOJUIEKIIMHM HACEKOMBIX, dydesna HTHIl U 3Beped C
OpUMEpaMHu Pa3IMYHBIX MPHUCIIOCOOJICHUH, Yydena NTUI] U 3Bepeil pa3HbIX BHUIOB, repOapuu
pacTeHuil ONM3KUX BUIO0B, 00Pa30BABIINXCS PA3TMYHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6oTa «BpIsBIeHIEe H3MEHUYUBOCTH y 0COOEH OJJHOrO BHIA».

JlaGopaTtopnasa pabora «lIpucrnocobseHuss OpraHusMOB U HUX OTHOCHTEJbHas
1EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHJIOB 110 MOP(OIOTUIECKOMY KPHTEPHION.

Tema 3. Makpo3BoIIOIUA U eé pe3yJIbTaThl

MeTtoapl n3ydeHust MakpodBoJronuu. IlaneonTonornueckrie METOIbI U3y4EHUS IBOJIIOLINH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpadpuueckue Metonsl usydeHus oBomonud. CpaBHenue ¢uopsl u  (payHbI
MaTEepHKOB U OCTpoBOB. buoreorpapuueckue odnactu 3emian. BUabl-3HIEMUKN U PETUKTHL.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrHYecKre METOJbl M3YyYEHHs HBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOI€HE3a M MOSBJICHHS 3BOJIOLMOHHBIX HOBIIECTB.
['omonornyHble ¥ aHAIOIMYHbIE OpraHbl. PyanMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISIPHO-
reHeTHYecKrue, OHOXMMUYECKMEe M  MaTeMaTH4eCKhe METOJbl  M3YyYEHHs]  HBOJIOLUH.
["'omonoruynsie reHsl. COBpeMEHHBIE METOIbI TIOCTPOEHUS (PUIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTaIlM1 U SBOJIIOLMSI TEHOMOB.

OO6mme 3akOHOMEpPHOCTH (TMpaBwiia) JBOMONUH. [lpunyun  cmeuvl  yHKYUi.
HeobOpaTumocTsb 3BoIOLUHN. AanTuBHAas paauanys. HepaBHOMEpPHOCTb TEMITOB 3BOIOIHH.

JleMoHCTpan U

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroinep, 3. I'ekkensb.

Tabmuipl U cxembl: «OUITOTEHETUYECKUN PSJT JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
aepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanopoTHUKNY, «buoreorpapuyeckue
30HBI 3emun», «/lpeiid koHTHHEHTOBY», «PenukTel», «HauanabHble CTaguu >MOPHOHAIBLHOIO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX»,  «['OMOJIOTMYHBIE ¥  AHAJIOTUYHBIE  OPTaHbI»,
«PynumeHTB», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpbI YeloBeKa M HIMMMaH3e», «[JaBHbIE
HaIpaBJICHUS 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUNY.

Ob6opynoBaHue: KOJJIEKIMH, TepOapuu, MYISDKHM HCKOMAeMbIX OCTAaTKOB OPraHU3MOB,
MYJISKH TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKIUU
HACEKOMBIX.

Tema 4. IIponcxoxxaeHue U pa3BuTHE JKU3HU HA 3emJie

Hayunble rumore3sl NPOMCXOXKACHUS XU3HM Ha 3emie. AOuOreHe3 W MaHCIEPMHUS.
JloHayuHble TpPEICTABICHUSI O 3apOXKIECHUU JKHM3HM (KpealuoHHM3M). ['mmore3a MOCTOSIHHOTO



CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Pequ, JI. Cnannanuanwu, JI. [Tacrepa.
[TponcxoxaeHue KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HEOpraHUUecKoi 3Bostonuu. [lnanerapuas (reosorudeckas) 3BOJIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIEeCTB W3 HEOPraHUYECKHX.
Onpir C. Mmmepa u I'. Opu. OOpa3oBanue mnosmMmepoB u3 MOHOMepoB. KoarmepBaTtHas
runote3a A. WM. Onapuna, rumore3a mepBuuHoro OymnboHa Jk. XomnaelHa, reHeTHdeckKas
runore3a I'. Meémnepa. Pubosumer (T. UYek) um rumoreza «vupa PHK» VY. Tunbepra.
®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

HUcropuss 3emnum u Meronasl €€ wuszydeHus. lckomaembple OpraHMdeckue OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTENnbHast ¥ aOCOJMIOTHAE  TE€OXPOHOJIOTHA.
['eoxpoHOOrMUecKast Kaja: 30Hbl, 3pbl, IEPUOJIbL, FTOXH.

HavanbHble 3Tanel opranndeckoi sBoitouuu. [losiBneHue M 3BOIOLMS MEPBBIX KIIETOK.
Oponronusi Meraboiu3Ma. Bo3HukHOBeHHE MepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3eme coodmiectB. CtpomaronuTsl. IIpokapuoTel u
9YKapuOTBHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTreHe3). DBOJIOIHOHHOE MPOUCXOXKIACHUE BHPYCOB.
[IpoucxoxaeHMe  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIEC 3Tamnbl SBOJIIOLUMU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(hO3bl pPACTCHUH.
Boeixon pacrenuit Ha cymy. llosiBieHue CHOpOBBIX pacTeHUMH M 3aBOEBAHUE HUMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHre IBETKOBBIX pACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KMUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — NMOSBICHHE COBPEMEHHBIX THIIOB. [lepBble XOpI0BbIe
KUBOTHbIE. JKU3Hb B BOJE. DBOMIOIMUS MO3BOHOUHBIX. [Ipoucxoxaenne ampuOuil 1 penTHIni.
[Tpoucxoxaenne miekonurawmux U ntull. [lpuHnun xiarodyeBoro apomopdosa. OcBoeHHe
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie MO dpaM U MEepUoaaM: apXxeu, MpoTePO30i, Maneo30il, ME3030H,
KaifHo30M. OOmas XapakTepUCTHKa KIMMaTa W TeoJIorHyeckux mporeccoB. [losBieHue u
pacuBeT XapaKTepHBIX OPraHU3MOB. YTJIe0OOpa30BaHHE: €ro YCIOBUS U BIMSHHE Ha Ta30BBIH
cocTaB aTMOC(ephl.

MaccoBble BBIMUpaHMSI — DKOJIOTMYECKHE KpU3HCHI Mpouuioro. [IpuunHbl U cieactBus
MaccoBBIX BbIMUpaHUI. COBpeMEHHBIN HKOJOTHUYECKUI Kpu3uc, ero ocobeHHoctu. IIpobGiema
coxpaHeHHs 6Mopa3HooOpasus Ha 3emiie.

CoBpemeHHas cuctema opraHmdeckoro mMupa. [IpuHIUMNBI KIaccu@UKaMUd OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoHCTpanun

[Hoptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. OnapuHn, J[x.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpl u cxembl: «Cxema omnbita @. Peany, «Cxema omnbita JI. [lacTepa mo u3yueHuro
camo3apoxkeHus xu3zHm», «Cxema onbita C. Mwnepa, I'. FOpu», «3Ttanel HeopraHudeckon
’BOMIIOLIMNY, «['eoXpoHonoruueckas mkana», «HadanpHbple 3Tanbl OpraHU4YeCKOW SBOJIIOLMNY,
«Cxema oOpa3zoBaHusi JYyKapuoT MyTéM cumOuoreHesza», «Cucrema >XMBOW MPHUPOIBDY,
«Ctpoenne Bupyca», «Apomopdossl pacteHuit», «Punmodute», «OITHOKIETOUHBIC
BOZIOpOCIN», «MHOrokierounsle Bogopocian», «Mxm», «llanoporHukm», «lomocemMeHHbIE
pacteHuss», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTHS HKUBOTHOIO MHpay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,



«YneHucroHorue, «PEIOBIY, «3eMHOBOTHEICY, «IIpecmbIkaromuecs», «IITHIEDY,
«Mutekonvraronue», «Pa3BuTue JKM3HM B apXeuWckou apey», «Pa3zBurhe KH3HU B
MPOTEPO30OMCKON 3pe», «Pa3BUTHE KU3HM B TNAJCO30MCKOM 3pey», «Pa3BuUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuUTHE KU3HM B KaWHO30MCKOW 3pe», «CoBpeMeHHas cucTeMa
OpPraHUYECKOI0 MUPAy.

O6opynoBanue: repOapuu pPACcTEHUH pPa3UYHBIX OTIENOB, KOJUICKIIUA HACEKOMBIX,
BJIQKHBIE IIpenapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HUIJIOKOXKHX, CKEJIETHI
MIO3BOHOYHBIX JKMBOTHBIX, 4ydyela NTUL WU 3BEpei, KOJUIEKUUU OKAMEHEJIOCTEH, IOJE3HBIX
MCKOIIA€MBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu no
U3YyYEHHIO a0MOTCHHOT0 CHHTE3a OPTraHUYECKUX COCTMHEHUI B TIEPBUYHOM aTMOChepey.

JlaGopaTtopHasi pabora «lV3ydyeHMEe W OINHUCAHUE HCKOMAEMbIX OCTAaTKOB JPEBHHX
OpPraHU3MOBY.

IIpakTnyeckass padora «lI3yueHne OCOOECHHOCTEW CTPOEHHUS PACTEHHHA Pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3nensl n 3agaun anTponosoruu. Meroabl aHTPOIOIOTHH.

CraHOBJIEHHE TPEACTABICHUI O NPOUCXOKICHUM YeJIOBeKa. Pelnruo3Hble BO33pEHUS.
CoBpeMEHHbIE HAYUYHbIE TEOPUH.

CxoncTtBO uenoBeka ¢ KUBOTHbIMU. (CuHcTeMaThyeckoe IIOJIOKEHUE YeJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPAaBHUTEIBHO-MOP(OIOTHYECKHE,
sMOpuonorndeckue, (U3NOIOTr0-OMOXUMUYECKHE, TOoBeAeHYeckre. OTINYHsS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3ra ¥ BTOPON CUTHAIbHOW CUCTEMBI.

JBuwxymue  cuibl  (QakTophl)  aHTPONOreHe3a:  OMOJIOrMYecKHe,  COLUalbHbIE.
CootHorieHre OMOJIOrMYEeCKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTa UM aHTpornoreHes3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYIIBI)
U paHHUE MOHTHJIBl — OOLIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U J0eH. ABCTPATONUTEKH —
JIBYHOTHE MpENKu JiroAeil. YeloBeKk yMelbld, MepBble U3TOTOBICHHUS Opyauil Tpyna. YenoBek
NPSIMOXOJIALINM 1 TEepBbIN BBIXOJ JitoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YenoBek HeaH epTalbCKUi
KaK BHJ JIOACH XOJOIHOIO KIMMara. YenoBek pa3yMHbI COBPEMEHHOTO THUIIA, IEHUCOBCKUMI
YyeJI0BEK, 0OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka 1 najaeoreHoMuKa.

OBOJIOIMS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHbI OTOOp B MONYJSALUSAX 4YeslOBEKa.
MyTtanumoHnHsIi nporece U nonuMopusM. IlonyasiuoHHbIE BOIHBL, Apeiid reHOB, MUTpals U
«3¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YeIOBeKa.

Yenoseueckue pacebl. [loHste o pace. bonbiime pacel: eBporeounnHas (eBpasuiickas),
aBCTpaIO-HETpOUIHAs (9KBATOpHAIIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
IyTH paccelieHus 4YeloBeKa Mo IulaHere. ExauHCcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOOIEHHOCTh  YeloBeKa K  Pa3HbIM  YCIOBHUSM
OKpyXaroliel cpenbl. BiausHue reorpadguueckoi cpenbl U Jpeiida reHoB Ha MOp(hOJIOTHIO U
(bU3HOJIOTHIO YeTOBEeKa.

MexaucuMIUIMHApHbIE METOoAbl B (U3MYecKoil (OMOIOrMueckoil) aHTPOMOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTMSI M MAJCOAHTPOIIOJIOTHSI  YEJIOBEUYECKUX  MOMYJIALHUM.



buocouuanbHple  MccneAOBaHMA ~— OPUPOAbI  YeloBeka.  VccrmegoBaHue — KO3BOJIOLUHU
OMOJIOTUYECKOTO M COLIMAIIBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. apBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupr u  cxembl: «MeToapl  aHTPOMONIOTUUY», «[ ONIOBHOM MO3r  4eJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aHTPONOIEHE3a», «OBOJIIOLIUOHHOE [JPEBO UEJIOBEKa,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxXoaauuiny, «JleHUCOBCKUM YeI0BEK»
«Heannepranbipy, «KpomanboHIb, «lIpeaku denmoBekay», «DTambl 3BOJIOLNUU UYEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEH, MPEAMETOB MaTepUaIbHON KYJIbTYpPbl IIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHGPOJIOTHYSCKUMU W OMOJICHCKUMU
CIOKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaXOI0K UCKOMAEMbIX OCTaTKOB YeNIOBEKa,
CKEJIET YEJIOBEKa, MOJIE]b Yepera 4ejloBeKa U uepena LIMMIIaH3€, MOJEIb KUCTU YEJOBEKA U
KHCTHU IIMMIIaH3€, MOJIETIN TOPCa MIPEIKOB YEJIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MPSIMOXO0KICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxojiorusi — HayKka O B3aHMOOTHOLIEHHMSIX OPraHuU3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Metonasl skonoruu. [loneBbie HaOMOAEHUSA. DKCIEPUMEHTHI B DKOJIOTUU: TMPUPOJHBIE U
naboparopHeie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMU,
pPErHOHANIBHBIN U TJIO0AILHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYeCKOe MHPOBO33pPEHHE Kak
OCHOBa CBf3€M uyenoBeuecTBa C MNpuponoid. DOpMHUpOBaHME 3KOJOTUYECKOW KYIbTYPbl H
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoOHCTpaLun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmunel u cxembl: «Paznensl sKogorumy, «MeTosl 3Komoruny», «CxeMa MOHUTOPUHTA
OKPYKaIOIIEH CpebD».

Jlaboparopnasi padora «/3yueHrne METOJ0B SKOJIOTHUYECKUX UCCIECTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUA

Oxonoruyeckrue (GakKTOpbl W 3aKOHOMEPHOCTH MX  JeicTBuss. Knaccudukarus
IKOJIOTMYECKHUX  (akTOpoB:  abuOTHYECKHe, OMOTHYECKHWEe, aHTpornoreHHele. OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKonornyeckux (axropos. [Ipasmino munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak skojoruueckuii pakrop. JleiicTBue pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CUrHanpHas posb cBera. doToneproausm.

Temnepatypa kak dKonorudeckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHHU3MBIL
[loliknoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBI.



BrnaxuocTts kak 3konorudeckuii ¢akrop. [IpucnocoOneHuss pacTeHuid K MOIIEPKaHUIO
BojHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOUIEHHIO K Boje. llpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnne u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHH JKU3HH.

Kuznennsie ¢opmbl opranuzmoB. [lonstue o >xusHeHHOU (opme. KuzHeHnHsie Gopmbl
pacTeHU: NepeBbs, KYCTapHUKM, KYCTApHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBbl.
Kuznennole (GOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TE€OOHMOHTHI, a’3pOOHOHTHL. (OcoOEeHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue  Qaxtopel. Buuabpl OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(kBapTUpaHTCTBO, HaxJieOHMuecTBO). Herpoduueckue B3aumonelcTBUs  (TONHMYECKUE,
dopuueckue, ¢abpuueckue). 3HaYeHHE OUOTHYECKUX B3aUMOJCHCTBUN Ui CYIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoOHCTpaLuu

Tabmuubl 1 cxembl: «JKonorndeckue (Gpakropbl», «CBETOBOW CIEKTP», «IKOIOTUIECKHE
TPYIIBI )KUBOTHBIX MO OTHOILIEGHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DHU3NOJIIOTUYECKUE aJanTalllK >XKUBOTHBIX», «Cpeabl OOMTaHHS OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKn3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (HOPMBI JKUBOTHBIXY,
«2KocHuCcTeMa LIUPOKOIUCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOro Jiecayn, «llemm nutaHus»,
«XumnuyectBoy, «llapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaausm».

Ob6opynoBanue: repoapuu pacTeHUH W HKHUBOTHBIX, MPHUCIIOCOOJEHHBIX K BIIHUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOC/IMBBIX PAaCTEHUI, CBETONIOOMBBIC, TEHEIIOOMBBIE W TEHEBBIHOCINBBIE KOMHATHbBIE
pacTteHus, repOapu M KOJUIEKLIUM TEMJIOJIOOUBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHMi, uyyena MNTUL W 3Beped, repbapuu pacTeHHUH, OTHOCAIUXCS K TUrpoduram,
KcepouraMm, Me3oduTaM, KOMHATHBIE PACTEHMsI JAHHBIX TPYII, KOJUIEKIMHM >KUBOTHBIX,
oOWTaIOMX B pa3HbIX cpefax, repOapuy M KOJUIEKIIMM PACTEHUH U >KMBOTHBIX, 00JaJarOIINX
YepTaMu TMPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJIJIGKIIUM PACTeHUH W KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJJIEKIUH >KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOJIECHCTBHUSX.

Jlaboparopnasi padora «BrisBieHHE TPUCTIOCOOIECHNUN OPTaHU3MOB K BIUSIHUIO CBETa».

JlaGopaTtopnas pabora «BblsiBiIeHHEe NPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPBI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUNY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTMYEeCKHE XapaKTepUCTUKU momyisiuuu. [lomyssiius kak Ouojoruueckas cucreMa.
Pons HeomHOpomHOCTH cpenapl, puznueckux OapprepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI Monynsauuid. OCHOBHBIE MOKA3aTeNN MOMYJISIINN:
YHUCIEHHOCTbh, IUIOTHOCTh, BO3pAacTHasi M IOJIOBas CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALUSL.



OKosioruyeckasl CTpykTypa nonyaanud. OneHKa 4YMCIEHHOCTH nomynsuuu. JluHamuka
MOMYJSIUUU U €€ peryisiuusa. buotnueckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonyisiuuu. Kpusble poctra uyucienHoctu nonyisuuu. Kpusbsie BbDKHMBaHus. Perymsius
YHUCIIEHHOCTH TMOMYJSLMHA: pOJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJiorudeckue crparerud BunoB (I- u K-crtparerun).

[Tonstue 00 »HKoyMOrMYecKoi Huime BuAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornyeckord HumM Jx.M. Xartunncona. Pazmepsl skosiornyeckoid HUIIM. [loTeHuansHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomynsuuid. Apeanbl BUAOB. BuIBI M HMX >KM3HEHHBIE CTpaTErvH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS W MUTrpalMil >KUBOTHBIX. buojnoruueckue WHBa3UU
YyKEpPOJHBIX BUOB.

JdemoHcTpauMu

IToprper: Ix. . XaT4ynHCOH.

TaOmuIel 1 CXeMbI: «DKOJIOTHYECKUAE XapaKTEPUCTUKU MONYISuny, «IIpocTpancTBeHHas
CTPYKTypa nonyisauun», «Bo3pacTHble mnupamuipsl nonyssiquun», «CKOPOCTb 3aceleHus
MOBEPXHOCTU 3€MJIM Pa3Iu4yHbIMU OpraHuzMamu», «Monens skojornueckord Humu Jx. W.
XaTuynHCOHAY.

O06opynoBanue: repOapuu pacTeHUM, KOJUICKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

TeMa 9. DKo0JI0THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OuoreHo3e.

Okocucrema kak oTkpeiTasg cucrema (A. JIkx. Tencnu). DyHKIMOHANBHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MHPOAYLEHTHI, KOHCYMEHTHI, pelAyleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. A6uornyeckue 0610ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBopot BeliecTB v MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4eCKrue MUPaMUIbl
quces, OMOMacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHbBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBUuHbIE M BTOPUYHBIE CYKIECCHH M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cooOIIecTBO.
buopa3noobpa3ue 1 moJHOTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmuuus mexnay
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uopa u ¢dayHa.
CunaHTpomnu3anus TropoJckod (¢ayHbl. buosornueckoe ¥  XO34MCTBEHHOE 3HAUYEHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWUCTBUI  OpraHU3MOB B
sKkocucTteMax. Ponb kackadnoeo s¢ghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHoc dHEpruM W BEUIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, TNOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBU.



Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX, OCHOBbl IKOAOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPONOTEHHBIX 3KOCUCTEM.

JdemoHcTpauMu

[Toprper: A. Ix. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOro Jecay, «DyHKIMOHAIbHBIE TPYMHIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (mactOuiHasl, JETpUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YUCeI», « IKOJIOTHUECKas mupamMuia OnoMacce», «IKOJIOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonota», «llepBuunas cykueccus», «BoccranoBienue
Jeca mociie moxapa», «IKocUcTeMa 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U TOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypoOIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJUICKIMM HACEKOMBIX, Yydella NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIENb YIKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YICHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX.

IKeKkypeust «IKCKypcHsi B TUIIMYHBINA OuoreoneHos (B n1yOpaBy, OEpe3HSK, €JIbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmeruianerapHas o0ojgo4yka 3eMid, e CYHIECTBYET WMJIHM CYIIECTBOBaJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTHU cyliecTBOBaHUs Ouocdepsl. OcodeHHocTH O6nochepsl Kak riaodambHON
sKocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuiecTB U
OHOreoXMMHYECKHEe UKIBI (Yriieposa, a3ota). PUTMuuHoCTh siBNeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [lonsaTre 0 6nome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIMYECKHUE JIEca,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIH.

CrpykTypa M (YHKLIHS JKUBBIX CHCTEM, OLEHKa HMX PECypCHOro IOTEHLHala |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaL U

[Toptpetsr: B. U. Bepnazackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B Ipupoze»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarmdeckue mosica 3emum», «Tywapay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycThIHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W HX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyienne noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KiuMara.



AHTpPONOTreHHOE BO3JEHCTBME HA PACTUTEIbHBIM M JKUBOTHBIM wmup. OxpanHa
PaCTUTEIHHOTO U XUBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI OXPAHBI MPUPOLL. KpacHbIe KHUTH.
Oco60 oxpansiembie nipupojubie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIEC IPUHIIMIIBI YCTOMUMBOTO Pa3BUTHUS YEOBEUECTBA U MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHUE M COXpaHEHHE OWOJOrMYecKoro pasHooOpasust 3emin. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3uCcOB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCIEACTBHSI.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOICHHBIX MPOIECCOB.
Cucmemnvle uccredoganuss nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ HUONOBPENHCOCHUAMIU.
Pexoncmpykyus mopckux u HazemHuvix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmuer u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOJHBIE
TeppUTOpUN», «MOAEIN YyIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOyYarOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpykType JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrPAMMBI IO OMOJIOTHU BBIIACICHBI
CIICAYIONIME COCTABJIIONINE. OCO3HAHWUE OOYYAIONIMMHUCS  POCCHUHCKOW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOJIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXKIIEHUI JINYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIONIMXCSl PYKOBOJCTBOBATHCS B
cBOEeH ACATCIIbHOCTHU IIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MnpuCcymumMu CHUCTEMC
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMYECKOHW  KYIBTYpHI,
CnOCoOHOCMU CMAUMb EIH U CTPOUTH JKU3HEHHBIC TIJTaHBbI.

JIMYHOCTHBIC PE3YJIbTAThl OCBOSHHSI MPOTPaMMbI 110 OWOJIOTHUH JIOCTUTAKOTCS B C€IMHCTBE
y‘Ie6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBHUU C TPaAWIIMOHHBIMU pOCCHfICKI/IMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LHCHHOCTAMMU, HNPUHATBIMH B
oOIIecTBE TpaBWIAMH W HOPMAaMHU TOBEICHHS M CIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIUTaHMSI ¥ CAMOPA3BUTHS, PA3BUTHUSI BHYTPCHHEH MO3MIMU JMYHOCTH, MaTPUOTH3MA U
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTapLIeMy IIOKOJIECHHUIO, B3aUMHOI'O
YBaXCHMU, GepemHoro OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u TpaguuusaM
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparuu, mpupoie U OKPYKAOIICH cpee.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHS YUYEOHOTO mpenMeTa «BbroiIorus» MOHKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
HOSHIII/I@ﬁ JIUYHOCTHU, cUCTEMOU IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXACHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
pacuiipeHre KU3HEHHOTO OIbITa U OMNbITa AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIBbHOCTH, B TOM YHCJIC B YaCTH.

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H O65[321HHOCT€I>1, YBAXXCHHUEC 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOI TBOPUECKOH NIEATEIHHOCTH MPHU CO3JaHUHU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJIEH ¢ pasHBIMU yOEXKICHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMH U COLIUATHHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IPOHECCEC COBMECTHOI'O BBIIIOJIHCHHA y‘—Ie6HBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXUTEIHHOTO OTHOILICHUS K MHEHHIO
OTIIMIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU JIEATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPKTAHCKOW UICHTUYHOCTHU, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PonmHOMN, ropmoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIAJI POCCHUMCKUX YUYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOAa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MNOHUMaHHUE SMOIIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COAJaHCUPOBAHHBIM PEXKUM 3aHITHH U OTIbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMIUX 3JOPOBBIO U JKU3HU JIIOCH;

OCO3HAHUE TOCJIEICTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMATLHOM HAIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM TmpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE )KH3HECHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIONIb30BaTh MPHOOpETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHHS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JECHUCTBUM, IPUHOCIIIMX BpPEI OKPYXKAlOLIEH INPUPOJHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HQJIMYME PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HaNpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaKk O €IUHCTBE NPUPOAbI, YeIOBeKa U oOOIIecTBAa, B IO3HAHUM IPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHu NpoodeM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBa, OUCKA MyTeH BbIX0/a U3 TI00aTbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIENAX MOBBILICHUs OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJIydyaeMble 3HAHUS Ul aHalM3a M OOBSCHEHUS SBICHUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCMOJIb30BaTh OMOJIOTUYECKHE 3HAHUS ISl peIICHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHUS OOYyYAIOMIMXCA  MEXKIUCHUIUITMHAPHBIC
(MeXnpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCleJloOBaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHHUBEpCaIbHbIE
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMAIBHONW KOMITETEHIIMH OO0 YyJaroIIuXCs;
CIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CPEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copmupoBaHbl MO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC JEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCajbHble Y4e€OHBIE JEWUCTBHUS, PETyIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysibTaTbl OCBOCHHSI MPOTPaMMBbl CPEIHEr0 00Iero o0pa3oBaHUsA
JIOJKHBI OTPaXkaTh:

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (DOPMYJITMPOBAaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TP OCBOCHUM 3HAHUWA NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIH3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHYECKUX
MOHSTUN (BBIIEATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU TOHATHUSMU );

OTIPENIETIATh 1LEeNN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JIOCTHIKECHHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMHU IICIISIMH;

UCIONIb30BaTh OMOJIOTHYECKUE TOHSTHUS Uil OObsACHEHUs (AKTOB M SBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHUECKHE pACCYXACHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, IO aHAJOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHpPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYHI pa3zHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX MH(POPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAbHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEILHOCTH, OIIEHUBATH COOTBETCTBHE PE3YJILTATOB IIEIISM,
OIICHUBATh PUCKH MOCIIEACTBHUI TSI TEIBHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEaTUBHOE MBITIUNICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMuYHbIE BUABI JCSITENBHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
rUnore’y €€ peuieHusl, HaxOIuUThb AapryMEHThl [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKACHUIA,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBII MOUCK MEpPEeHoca CPEACTB M CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HWJEH, NpeIJiaraTh OPUTMHAIBHBIC TOJXOAbI W PEUICHHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JHUTepaTrype, OMOJOTHYECKUX CIOBApsAX M CIPaBOYHMKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi nHpopMauu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYI (OpMY MpEACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenmue:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUN APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCHUH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEMCTBUH ¢ yu€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpefeisTh poJid € y4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOI paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B pPa3IMYHbIX CHUTyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTHUYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YI€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATENbHYIO JESTENbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH [MO3HABATENIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEHCTBHIA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAIIN3E PE3yNbTaTOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIHH APYroro YeJI0BEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS colepKaHMs ydeOHoro mpeamera «buosorus» Ha
yri1yOJa€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npo(uiIbHOro o0yueHust 00yqaronmxcs
Oouonornu. OHM BKIIIOYAIOT: creHU(pUYECKUe il OHOJOTMM Hay4YHbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
NeSTEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHUH W HMX NPUMEHEHUIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HEHHBIX cUTyauusax. [IpeaMerHele pe3yabTaTsl IPEACTABICHBI 110 T01aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U pOJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHHbBI MHpA, B IIO3HAHWU 3aKOHOB IPUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJAraroline
OMOJOTrMYECKHEe TEPMHUHBI U TOHATHUS (PKU3Hb, KJIETKA, OpraHu3M, METa0OoJu3M, TOMEOCTas,
CaMOpEeTyJISILMSL, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kinetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o 1meHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIEIJIeHHs], YUCTOTHl FraMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBoct H. . BaBuioBa), NpUHIMIIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O MMO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKApUOT U IYKapHuOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPAILICHUS] SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Me03a, raMeToreHesa, ’MOpuoreHe3a, mocTIMOPHOHATIBHOTO PA3BUTHUS, PA3MHOKECHHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKIUSIMHU, MEX]y OpPTaHaMU U CHCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHCTEMaMH OPTraHOB M HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeasl OOUTAHHUS;

YMEHUE BBISBIISATH OTIUYUTENIbHBIC NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CHCTEMATUYECKUX TPYIII;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBISATh MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKHE paldoThl, cOOMIONATh MpaBUiIa MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW padoTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CEIHCKOTO X0341CTBa, MUIIEBON
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaTbl OCBOEGHHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOJBlI U PEIIEHUHU HKOJIOTHYECKUX MPOOJIeM YeloBeYeCTBa, a TAKXKe B PEIIEHHU BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIe POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHHY;

YMEHHUE BIa/IeTh CUCTEMOI OMOJIOTMYEeCKMX 3HAaHUI, KOTOpas BKIIOYAET ONpPEesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHuYecKass Teopus sBomoruu), ydenus (A. H. CeBeprioBa — 0 MyTsSX U HaNpaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MUPaMUIbl YHEPTUHN ), TUITOTE3bI (THnoTe3a «vupa PHK» V. I'mnbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHMS, WCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOIOIEHHBIX W3MEHEHWH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie 0OMTaHUs, YepelOBaHUs
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCaMU HBOJIOLHUH, JBUXKYILIUMHU
CHJIaMH aHTPOIIOI'€HE3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCHCTEM M MPUCHOCOOIEHUAMU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIBHBIC IPU3HAKH )KUBBIX CUCTEM, IPHCIIOCOOICHHOCTh BUI0B
K cpeie oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBs3eH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B HKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTaHHS, €IMHCTBA UYEJIOBEUECKUX pac, HEOOXOAMMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHUE pemaTh OWOJIOTHYECKHE 3aJa4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOABI U
IPOTHO3bl HA OCHOBAHHUHM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIIOIATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHUE BBIIBUraTh TUIOTE3bl, MPOBEPATb HUX HSKCIEPUMEHTAIBHBIMU CPEJICTBAMHU,
bopmMynupys 1eNb UCCIeI0BaHUs, aHAJIM3UPOBATh MOJYyYEHHbIE PE3YJIbTaThl U JIe1aTh BbIBO/IBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIWIMHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJIy4EeHHBIE PE3Y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIUIX;

YMEHHUE OIICHMBAaTh THUIOTE3bl W TEOPUM O IPOUCXOKIACHUU JKU3HHU, 4YeJOBEKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiiei mpodeccuoHaabHON 1EATEIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, TPHPOJONONB30BAHMS, MEIULHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMONIOTMYEecKoro o0pa3oBaHHMsS B OPraHU3ALUAX CPEIAHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble crucTeMbl M UX H3y4YECHUE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8
6 OOMeH BelleCTB U NpeBpallleHue SHEPTUH B 9 1
KJIETKE
; Hacnencrennas ungopmanus u 9 05
peanmu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHU3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 'enetnka — HayKa 0 HaCJIEIICTBEHHOCTH U ) 05
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 3apokJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHs U €€ PE3YNIbTATHI 14 2
3 MakpoaBosronus U e€ pe3yabTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15
3emuie
5) [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOrHs — HayKa 0 B3aUMOOTHOIIIEHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OuTaHMs 9 15
DKOJIOTUS BUJIOB U TOIMYISAUN 9 0.5
9 DKoJ0rHs co00IIecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 brocdepa — riobaibHas SKOCUCTEMA 6
11 YenoBek U OKpysKarolas cpeaa 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpoaensie — IpaxTiiecikue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOT0 00111ecTBa
JKuBbIe cHCTEMBI M X CBOWCTBA 1
YpoBHEBas OpraHu3anys )KUBbIX CUCTEM
4 Wcropust OTKPBITUS U U3YUEHUSI KIIETKH. 1
Knerounas teopus
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
5 «M3y4yeHne METOI0OB KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadusi, snekrpodopes, '
TuddepeHMaIbHOe HEeHTpU(yTrupoBaHue,
ITLIP)»
6 XUMHYECKUH COCTaB KIETKU 1
7 MuHepanpHble BEIECTBA KJIETKH, UX 1
Ouonoruyeckas poib
Opranuyeckue BeIecTBa KJIETKH — OeJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX '
peakuuii»
9 CsaoiicTBa, knaccuduxanys u GyHKuun 1

0O€eJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

11 Opranuyeckue BeIecTBa KIETKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGopatopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPraHU3MOB

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozuaTpudocarsr (HTD)

14 CexBennpoBanue [JHK. Metozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeToibl CTPYKTYPHOM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHnue 3yKapuoTUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIEeTKH
OnHOMeMOpaHHbIE OPraHOU bl KIETKH.

19 [IpakTuueckas pabora «M3yueHue 05
JIBYDKEHUS [IUTOIJIa3Mbl B PACTUTEIBHBIX
KJIETKax»

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKH:

20 MUTOXOHJIpHH, T1acTUbL. JlabopaTopHas 05
pabota «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HemeMOpanHble opraHOU bl KJIIETKH

22 Crpoenue u GyHKIUH S11pa




23

CpaBHUTEbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHwHsI KIIETOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboan3Ma. THumbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKONW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMUIIa3bl WIK
KaTaasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkuu
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue GpepMeHTaTUBHOTO
pacILeIUIeHHs IEPOKCHUIa BOAOPOA B
PACTUTENBbHBIX U KUBOTHBIX KIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue mporeccoB (OTOCUHTE3a U
XEMOCHHTE3a)

AnaspoOHbIe Opranu3Mbl. Bunel 6posxeHus.

JlaGopatopHas pabota «CpaBHeHUE
MPOIIECCOB OPOXKEHUS H JBIXAHUS)

AdpoOHBIE OpPTraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TpaJrueHTa
npotoHoB. Cunre3 AT®: pabota




npoToHHON AT®-cuHTAa3bI

33 Peakiiun MaTpru4HOTO CHHTE3a
34 Tpanckpunuus — marpuunslii cuate3 PHK
35 Tpaucasus u e€ Tarnbl
36 KoaupoBanue amunokucnot. Poib
pubocoM B OmocuHTE3€e OenKa
37 Opranu3anus TeHOMa y TPOKaApHOT U
IYKapHOT
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HU U
39 obsuraTHbIe MapasuThl. [IpakTuyeckas 0.5
pabota «Co3naHue MOZeN BUPYyCa»
40 BupycHsie 3a001eBaHNS YeIlOBEKa,
JKUBOTHBIX, PACTCHUHN
41 HanotexHonoruu B OMOJIOTHH U MEIUITIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas padora
44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»»
45 JleneHne KJISTKM — MHTO3
Tuns! kneTok. KapnokuHes u IUTOKHUHES.
46 JlabopaTtopHnas pabora «Habmronenue 05
MHTO32a B KJIETKaX KOHYHKA KOpPEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Peryisuus »)KU3HEHHOIO LIUKIIA KIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Tkanu pacrenuii. JlTaboparopHas pabora

49 . - 0.5
«M3ydyenune TkaHel pacTeHUN»
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnas pabora «/3yueHue TKaHeu 0.5
YKHUBOTHBIX»
Opransel. CucreMsl opranoB. JIaboparopHast

51 pabota «/3y4yeHne opraHoB IBETKOBOT'O 0.5
pacTeHwusI»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

94 [Iutanue opranu3MoB

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTemMa yeloBeka

56 JlpIxaHue opraHnu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBenocHas cucrema nmo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Boienenue y opranu3smos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTemMa dyenoBeka

63 PaznpaxumMocTh 1 peryisinus y
OpPraHu3MOB

64 ['ymopanbHast peryssius U dHIOKpUHHAS

CHCTEMA )KUBOTHBIX U YCJIOBCKA




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenaparax»

0.5

69

70

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPIraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JIICTKOB

71

Poct Pa3sBUTHUC ) KUBOTHBIX.
JlaGopaTtopHnast pabora «BrlisiBiieHHe
MPU3HAKOB CXOJCTBA 3apOIbIIICH
MO3BOHOYHBIX KHBOTHBIX)

0.5

72

73

74

PasMHOXeHUE U pa3BUTHE PACTEHU.
JlabopaTtopHnas pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHUI»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUSA
TEeHETUKHU KaK HayK1

OCHOBHBIE TIOHSATHS U CUMBOJIBI T€HETHUKH.
JlaGoparopHas pabota «J{pozoduia kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI

0.5

0.5

75

3aKOHOMEPHOCTH HACTIEAOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [IpakTuueckas pabota
"HN3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30puinr"

0.5




[uTonornueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIMBaHUSA
77 AHanuzupyrouiee ckpeniuBanue. Hernomnnoe 1
JOMUHUPOBAHHE
JuruGpunHoe ckpeniyBaHue.
78 [IpakTuueckas padora «M3yueHue 1 05
pe3yJIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y IpO30(HITBD»
79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBAaHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpoMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'enoTun kKak MejI0OCTHAs CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHUl, )KUBOTHBIX U YeIOBEKa
85 M3MeHunBOCTh NPU3HAKOB. Busl 1
U3MEHYHUBOCTH
86 MonudukamonHas U3MEHYHBOCTh 1
BapuanuvoHHBIN psia U BapUallMOHHAs
KkpuBas. JlaboparopHas padota
87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOIU(PUKAITTOHHON H3MEHYMBOCTH. '
[TocTpoenne BapHallmoOHHOTO psiia U
BApUALIMOHHON KPUBOII»
88 ['eHoTHTIMYECKAsT N3MEHUNBOCTb. 1
KoMOunaTiBHast ©3MEHYUBOCTh
89 MyTanonHasi ”3MEHUYNBOCTb. 1 0.5




[IpakTuyeckas padora «MyTtanuu y
Jpo30¢uIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTallMOHHOIO IIPOLIEcCa.
ONUreHeTHKa 1 SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTraBieHue 1 aHaIu3 POAOCIOBHOIN

MeTtoasl MEAUIIMHCKON N'eHETUKHU

0.5

93

94

95

96

3Ha‘~I€HHe MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I " JICUCHUHU I'CHCTHYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIEKIUU.
JlaboparopHnas pabota «3ydyeHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ TIOMAITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHne MeToa0B
CEJICKLIUH PACTECHUN»

JlocTr>KeHMs CeJIeKIMU PACTEHUN 1

KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

98

99

BuoTexHonorus kak Hayka U OTpacib
nponsBoacTBa. [IpakTrueckas padbora
«3yueHne 00beKTOB OMOTEXHOIOTHI

OCHOBHBIC HANpPaBJICHUS] CHHTETHYECKOU
ouosoruu

0.5




100

XpOMOCOMHaSI W ICHHAasA WHXXCHCPHUA

101 Menunuackre OMOTEXHOIOT NI
PezepsHnbiit ypok. [ToBTOpeHue,
102 . 1
0000111eHHEe, CUCTEMATH3alli 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10O 102 135

[NPOT'PAMME




11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fllsyqeﬂnﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpodmonionHas Teopust Y. JlapsuHa 1
5 JIBH>KyIIHME CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHBIIN 1
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOIBOIONHUS U MAKPOIBOTIOIIHS
6 [Tonynsauus — snemMeHTapHas €IMHUALIA 1
3BOJTIOLUAA
3aK0oH T€HETHYECKOro paBHOBeCHS JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsiBIeHE U3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOITUN 1
9 OS¢ ekt ocnoparens. dpdexr 1
OYTBLIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3oaumun nomymsmuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTBeHHbI 0TOOp — HanpaBIISIOLINI 1

(hakTOp IBOIOITUHN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B U UIUOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodaeHU Y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
10 MOP(OIIOTHUECKOMY KPUTEPHEO»

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOABI U3Y4YCHUA 3BOJIFOINTUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

22

OMOpPHOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-FCHCTI/I‘-ICCKI/IC,
OMOXMMHUYECKUE U MAaTEMATUUCCKUE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOIUA
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
UcTopus 3emau 1 MeTO/IbI €€ U3YUCHHUS.
29 Jlaboparopunas pabota «3yueHue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro Mupa. [Ipaktudeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO
MUpa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHMYECKOro
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTPOIOJIOTHS — HayKa O 4eJIOBEKe

41 Passutne npeacrasnenuit o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTAIH1 AHTPOIIOTEHE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydyeHue 3K0I0rnYecKuxX 0.5
ajlanTanuii 4YeJIoBeKa»

49 Me:xucuuIIMHapHble METO b

AHTPOITIOJIOTUHN




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Metonsl sxkonorun. JlaboparopHas pabora

o1 «M3yueHne METOA0B IKOJOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue paktopbl. CBET Kak

54 skosiormueckuii pakrop. JlaboparopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abuotnyeckue pakropsl. Temneparypa
KaK 9KOJIOTUYECKHI pakTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxtop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHHS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpeJie 1
oOuTanus

62 DKOJIOTUYECKHUE XapaKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MO YJISIIHH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAst CTPYKTYPA OIS IIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta YnMCIIEHHOCTH MOMYJISIINH.
KpuBbie BbDKHUBaHHS
DKoJIoTHYecKasi HUIlla BUA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CEMSIH PaCTEHUH K PaCCEIICHUIO»

69 Bun kak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPAILIUI
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 JKkocucTeMa KaK OTKPbITas CHCTEMa

73 KpyroBopot BelecTs 1 MOTOK SHEPTUU B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCHCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpEil U OKEaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckast pabora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUI

82 pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 06009Ka
3emnn

84 VYuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BeliecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue genoBeka Ha 6nochepy

o1 AHTpPONOr€HHOE BO3/ICUCTBHE HA
paCTUTENbHBIN U JKUBOTHBIM MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TemMe «MHUKPOIBOIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XU3HU HA 3eMIIe)

08 Oo6o06menue no Teme «IIpoucxoxacHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O060061IeHre 1o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSX OPTaHH3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUSN

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue mo Teme «buocdepa — 1
rJI00abHast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME










