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MVYHULIUITAJIBHOE BIO/DKETHOE OBIEOBPA3OBATEJIBHOE YUYPEXK/IEHUE
«CPEIHAA OBIIEOBPA3OBATEJIBHA HHIKOJIA Ne 14» 'OPOJA KAJIYI'U

COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIICIEHHOE KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIeKCHas Hayka. Kparkas ucropusi pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHmaameHTaldbHbIC, MPUKIATHBIE U
MIOMCKOBBIE HAYYHbIE CCIIEOBAHNS B OMOJIOTUH.

3HadyeHne Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHple ¢ Owuosnorueil. 3HaueHue OHOJIOTHMM B MPAKTUYECKOU
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
TIPUPO/IBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnenb, B. W. Bepnanckuii, M. II. IlaBno, M. . MeunuxkoB, H. M. BaBuwios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuipl u cxembl: «CBsi3b OMOJIOTUU C APYTUMH Haykamuy, «CucteMa OMOIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT n3ydeHust Ononaoruu. CBONWCTBA KUBBIX CUCTEM: €JUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb WU ILIEJIOCTHOCTb, CIIOXKHOCTh U YHOPSAAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHE, Pa3ApPakKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSPHbIA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MONYJISILIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIporeccsl, MpoUCXoAsIe B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak hopma cymiecTBOBaHUS MaTepuu. Hayku, n3ydaromniue )KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3alllu.

N3yuenune xuBbIX cucteM. MeToapl Ouonorudeckod Haykw. HaOmrogeHue, n3mepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCUMOH M HE3aBHCHUMOM
nepeMeHHoOH. [lnanupoBanue skcnepumenta. [locraHoBka u mnpoBepka runore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 10CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yslbTaToB. [IpHUnHbBI MCKaXKEHUS PE3yJIbTAaTOB HKCIIEPHUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u  cxembl: «OCHOBHbIE TPU3HAKU JKU3HU», «bHOJIOrHYEcCKHEe CHCTEMBI,
«CBOICTBA KUBOW MaTepumn», «YpOBHU OpraHU3aIMU KUBOW MPUPOb», «CTpOECHUE KUBOTHOU
KieTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreonenosy, «buocdepay, «MeToabl U3yUEHHUs )KUBOK TPUPOIBI.

O06opynoBanue: 1abopaTtopHOEe 000PYAOBAHKE JIJIsl TPOBEACHUS HAOIIOACHHH, U3MEPCHUH,
SKCHEPUMEHTOB.
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IIpakTnyeckas padora «licnonp3oBaHue pa3aMYHBIX METOAOB IIPU M3YYEHUM KUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTrku

Knerka — cTpykTypHO-(QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHUS OTKpBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONHS, Xpomarorpadus,
anekTpodope3, METOJ  MEUYeHbIX aTroMoB, AuddepeHunanbHOe — LEeHTpUdyrupoBaHue,
KyJIbTUBUPOBaHUE KIETOK. M3yuenue QukcuposanHuix Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

[Toptpetsr: P. I'yk, A. Jlesenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpoOcKom», «lcropus
Pa3BUTUSI METO/I0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIPENapaTbl PACTUTENbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnueckass padora «l3yueHne MeTon0B KJIETOYHOM Ouosioruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKU

XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTpaMHUKpOdJIeMeHThl. Boga u €€ poius
KaK pacTBOPUTENS, peareHTa, y4dacTHE€ B CTPYKTYPUPOBAaHUHM KIIETKH, TEIJIOPETYIISALHNH.
MuHepanbpHble BELECTBa KJIETKH, UX OnoJiornyeckasi posib. Poib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBod Moisiekyinbl. IlepBuuHas cTpykrypa Oenka, MeNnTHAHAs
CBs3b. BTopuuHas, TpeTnyHas, 4eTBepTUYHAs CTPYKTYypbl. [leHaryparus. CBolicTBa OeNKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIuu 0enkoB. /lpuonsi.

VYrneBonpl. MoHOcCaxapuabl, AUCaxapuibl, OJIMTOCAXapuibl W mojucaxapubl. OOt
IUIaH CTPOEHUS M (UBMKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKIUN
YIJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Knaccubukanus — aunumaos.
Tpurnuuepuasl, pochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuun nunuaos. Obume
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. [IHK u PHK. Crpoenne nHyknenHoBbIX KucioT. HykneoTuusl.
[Tpunuun xommuiementapHoct. I[lpaBmino Yapradda. Crpykrypa JHK — nBoitHas crupaiis.
Mecronaxoxzaenue u 6nonornyeckue pynkuuu JJHK. Buast PHK. @ynkiuu PHK B kietke.

Crpoenne momnekynsl AT®. Makpospruueckue cBs3u B moiekyine AT®. buonornueckne
byakuun  AT®. BoccraHOBIEHHBIE TMEPEHOCUYMKH, HUX (YHKIUH B KJIeTKe. [[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykrypHast Ouoyorus: OMOXMMHYECKHEe W OMOPU3MYECKHE WCCIEAOBAHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTypbl OuoMouiekyl. Mooenuposanue cmpykmypvl u QYyHKYui
Ouomonexyn u ux komniekcog. Komnvromepnwiii ouzatin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHALO208.
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JdemoHcTpauMu

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

Huarpammsl:  «PacnpeneneHue XMMHMYECKMX DJEMEHTOB B HEXHUBOH INpHpOJEY,
«Pacnpenenenre XMMUYECKHUX 3JIEMEHTOB B KHBOM MPUPOLE».

Tabmuubl u cxemsl: «llepuoguueckas TaOnMIa XUMHUYECKHX AIIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl O€nKOBOH MOJEKYNb», «CTpoeHHe MOJEKYJd yrieBoAoB», «CTpoeHHE MOJIEKYJ
unuaoBy», «HykinenHoBble KUCTOTHIY, «CTpoeHue MoieKyabl ATDy.

ObopynoBanue: XUMAYECKas MOCy1a M 000pyIOBaHHE.

JladopaTropnas padora «O0HapyxkeHHE OEJTKOB C MTOMOIIbIO0 KaY€CTBEHHBIX PEAKITUI».

JlaGopaTopuas padora «/ccienoBaHue HYKJICHMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KJIETOK
Pa3INYHBIX OPIaHU3MOBY.

Tema 5. CtpoeHue u GyHKINH KICTKH

Tumbel KIETOK: dyKapHOTHUECKass W mpokapuorndeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa30BaHUs KJIETKU.

Crpoenune mnpokapuoTHueckod KieTku. KierouHas cTeHka Oaktepuii M apxem.
OcoOeHHOCTH CTPOCHUs TeTepOoTpOo(PHOI 1 aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenne u (pyHKIIMOHHPOBAHUE dyKapHOTHUeCcKol kieTku. [Inasmarndeckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTudeckod MemOpaHbl. TpaHcmopT BelecTB 4epe3
I1a3MaTHYECKyl0 MeMOpaHy: mnaccuBHBIA (quddys3us, obnerd€éHHas nuddysus), aKTUBHBIN
(mepBUYHBI M BTOPWUYHBIA aKTHBHBIA TpaHcmopT). [lomymponunaemocts mMemOpansl. PaGota
HaTpUil-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOLUTO3, (arounTo3. Dk30unTo3. KinerouHas creHka.
CrpykTypa 1 GyHKIIMH KJIETOUHOM CTEHKH pacTeHHi, rpuoOoB.

[uronmna3zma. Ilutozome. [lurockener. [IBmwxenue 1mutTomiazmbl. OpraHOUABl KIETKH.
OpnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIazmaTruueckas cetb (DIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpOeHHE U (QYHKUIMHU. B3anMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMUIOB KIIETKH.
CrpoeHue rpaHylsspHOrOo peTukyinyma. Mexanusm wuanpasnenus 6enxos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBIi)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoacu. Copmuposka 6enxog 6 annapame I o1602cu. TpaHCTIOPT BEIIECTB
B KJIeTke. Bakyonu pactutensHbIX KieTok. Kierounstit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWBI KJIETKH: MHUTOXOHIPUHU, IIACTUIBL. [Ipoucxooicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMHM MHUTOXOHIpUH U miactuj. [lepBUuHBIE, BTOPUYHBIE M CJIOXHbBIE IIACTHIBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOMIACThI ~ BBICHIMX
pacTeHuil.

HememOpannsble opraHouas! kineTkun CTpoeHne M (QyHKIHMH HeMEMOPAaHHBIX OpraHOMI0B
kiaetku. PuGocombl.  Ilpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8ble
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
Mukpotpy6ouku. Knerounsrii mentp. CTpoeHHME H JBWKECHHE KIYTHUKOB U PECHUYCK.
MukpoTtpy6ouku nutomnasMsl. Llentpuons. benku, accoyuuposannvle ¢ Mukpoguramenmamu u
Mmukpompybouxkamu. Momophule benxu.
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Anpo. Obosouka aapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKU, UX CTPOECHUE U (DYHKIUH.
Snepublii GenkoBbIi MaTpuKc. [IpOCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBL. Junamuxa s0epHou
obonouku 8 mumo3se. Aoepuwiit mpancnopm.

Knerounsle  BikitoueHus.  CpaBHMTENbHas  XapaKTEPUCTUKA  KIETOK  DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoOHCTpaL Ul

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

Tabmuubl u cxembl: «CTpoeHHE 3SYKApUOTHUYECKOM KieTku», «CTpoeHHe >KMBOTHOMH
KIeTKn», «CTpOeHUe pacTUTENbHON KiIeTkn», «CTpoeHre MUTOXOHIpUM», «SAapoy», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKW.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUalIbHBIX KJIETOK.

JladopaTopnas padora «/3yueHre CTpOCHHS KIETOK Pa3INYHBIX OPraHU3MOB).

IIpakTnyeckas padora «3yuyeHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlaGopaTopuas pabGora «ccienoBanue a3sMoin3a M AENaa3Mojn3a B PaCTUTENbHBIX
KJIETKax».

IIpakTuyeckas padora «3yueHue IBUKEHUS UTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB U NpeBpallleHUe JHEPTUH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMWIALUS — JIB€ CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  reTepoTpoHBIA. YyacTHe Kuciaopojga B OOMEHHBIX  Ipolieccax.
OHepreruyeckoe obecrnieueHue kietku: npespameHue AT® B 00MEHHBIX MHpoleccax.
@epMeHTaTUBHBIM XapakTep peaklMid KJIETOYHOTro Meradoiu3Ma. PEepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHM3M aedcTBus. KodepmeHtbl. OTianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-akTuBaToppl W OEJIKU-MHTHOMTOPBI.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINI OT pa3InYHbIX (PAKTOPOB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BELIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcuzeHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xynopomnactoB B mporecce (potocunTe3a. CBeTOBass U TEMHOBast
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusinue paznuyHbIx pakTOpoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHUE (OTOCHUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETUKOB:  HUTPHU(PHULUUPYIOIIHNE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUEHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTHMH W BO30YIUTENH
00J1e3HEeH.

AdpoOHBIE OpraHM3Mbl. OTanbl YHEPreTHUecKoro obmeHa. [loAroToBUTENbHBIM 3Tam.
['mukonu3 — 6eCKUCIOPOAHOE PACUIENIICHUE TIIFOKO3BI.

buonorndeckoe okuciIeHUE, WIN KIETOYHOE JAbIXxaHue. Posib MUTOXOHIpUI B mporeccax
Oouonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciautenabHoe (GochopuimpoBaHHE.
Ouepeus membpannoz2o epaouenma npomonos. Cummes ATD: paboma npomounnou ATD-
cunmaszvl. IlpemmymectBa a’dpoOHOrO TyTH oOOMEHa BEHIECTB TEeped  aHadPOOHBIM.
D hEeKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JleMoOHCTpanuu
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[Toptpetsi: k. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHHTE3», «JHEPreTUYECKUd oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE ISl IPUTOTOBJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOHW aKTHUBHOCTH (epMeHTOB (Ha
pUMepe aMUJIa3bl WM KaTanaasbl)y.

JlabopaTopnasi pabGora «M3yueHue (QPEpPMEHTATUBHOTO paCHICIUICHUS MEpOKCUIA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOXKEHUS U ABIXAHUS.

Tema 7. HaciiencrBennasi uHpopManus U peaju3amnus eé B KJIeTKe

Peakiuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peammsanums HacnmencTBeHHONW WHGopManuu. [ 'eHeTHyeckwii KOJ|, €ro CBOICTBa.
Tpanckpunuus — Matpuunblid cuate3 PHK. [lpuHImne TpaHCKpUNIMU: KOMILJIEMEHTApHOCTD,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUUHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocunTese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GMocuHTe3e Oemka.

Coepemenunvie npedcmasienus o cmpoeHuu cenog. OpraHu3aiys TeHoMa y MPOKapuoT U
9yKapuoT. Perymisius akTUBHOCTH TI'eHOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2eno. Perynsius 0OMEHHBIX MPolieccoB B KiieTke. KieTounslii romeocTtas.

Bupychl — HekiieTouHble (OPMBI KU3HU U OOIMUTaTHBIe mapa3uthl. CTpOSHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaron. Kuszneumwiti yuxn JIHK-cooeporcawyux
supycos, PHK-cooepaicawux supycos, bakmepuoghazos. Obpammuas mpanckpunyus, pesepmasad,
unmezpasa.

BupycHble 3abosieBaHusi uenoBeka, KHMBOTHbIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayusi u anaiusz oorvuux maccusos («bigdatay) cmpyxkmyphoix
buonocuueckux oaunvix. Hanomexuwonoeuu e oOuonocuu u meduyune. Ilpocpammupyemvie
@yHxyuu b6enxos. Cnocobvl docmasKu 1eKkapcms.

JleMoOHCTpaL UK

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUH.

Tabmuiet u cxembl:  «buocuHTe3 Oenka», «[eHeTmueckuid Koa», «Bupych»,
«baxTtepuodarm.

IIpakTnyeckas padora «Co3nanue MOJCIH BUPYCay.

Tema 8. ZKM3HeHHBIH LUK KIETKH

Knerounsnii muki, ero mepuoisl u perymsnus. MaTepdaza u muro3. OcoOeHHOCTH
MpoIecCcoB, mpoTekaromux B uHTepdase. [loaroroBka kinetku kK aenenuto. [IpecuHTeTnyecKuit
(MOCTMHUTOTUYECKHUI), CUHTETHUYECKHH W TOCTCUHTETUYCCKUU (IMMPEMUTOTHYECCKUIN) TEPHOJIbI
uHTEep(da3bl.
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Marpuunbii  cunre3 JHK — permmkanums. Ilpunnunser  peruukamuu  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBI  CHHTE3, aHTUIAPALIEIbHOCTh. MexaHU3M
perummkauuu  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapUOTHUIl. J[MIUTOMAHBIA M TaluIOWIHBIA HAOOPBI XPOMOCOM.
I'omonoruynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Jenenue kietkn — muro3. CTaguum MHUTO3a U IMPOUCXOJSALIME B HUX Ipouecchl. Tumbl
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3Had4eHHE MUTO3A.

Perymsmuss mMuToTHueckoro nukia kietkd. I[Iporpammupyemas kierouHass rudenb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemkay» — buoungopmamuuecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmumel 1 cxembl: «OKU3HEHHBIA MUK KICTKH», «MuTo3», «CTpOCHHE XPOMOCOM,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoIpenaparbl: «MHTO3 B KIETKax KOpeulika
JTyKay.

Jlaboparopnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopaTopnass paGora «HaGmoneHne MuTo3a B KIJIETKaX KOHYMKa KOpelika Jiyka (Ha
TOTOBBIX MUKPOIMpENapaTax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEJEATEIbHOCTH OJHOKIETOYHBIX OpraHu3MoOB. bakrepum,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTUCThl. KomoHnanpHbIe
OpraHU3MBlI.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEl: oOpa3oBarenbHas, IOKPOBHas,
MPOBOAsIIAs, OCHOBHasA, MexaHnueckas. OCOOEHHOCTH CTPOEHMsSI, PYHKUHUNA U PacHoIOKEeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBl JKUBOTHBIX TKaHEW: JIUTEIUalbHas,
COCIMHUTENIbHASA, MbIlIeuHas, HepBHas1. OCOOCHHOCTH CTpOeHUs, QYHKIMI U PaclOIOKEeHUs
TKaHEH B OpraHax >KUBOTHBIX M YEJIOBEKa.

Oprassl. BereratuBHble U reHEPaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesnoBeka. DyHKIIMU OpraHOB ¥ CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyxHbIil 1 BHYTpeHHH ckesieT. CTpOEHUE U TUIIbI COCTMHEHUS
KOCTEH.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
JKTYTUKOBOE, pEeCHUYHOe. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEHUN: TPOMU3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX KUBOTHBIX M YeJloBeKa: MbllieyHas cucrema. Pediekc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.
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IIutanue opranusmos. Ilormomienure BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussMH. [IuTanue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIIETOYHOE IMILEBAPCHHUE.
[TuTanne NMO3BOHOYHBIX XHUBOTHBIX. OTHENbl NMUIIEBapUTENbHOIO Tpakrta. [lumieBapurenbHble
»kenesbl. [InmeBapurenpHas cucremMa 4yeaoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jpixanue >xuBoTHBIX. uddy3us ra3oB yepe3
NOBEPXHOCTh KJeTkH. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe u né€rouHoe
JpIXxaHue. JlpIXaHue IO03BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHUE
CTPOCHHUsI JIETKMX I103BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHas cucTeMa 4YeloBeka. MexaHus3m
BEHTWISIIIMM JIETKUX y NTUI U MIIEKONUTAIUX. Perynsnus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BemEeCTB y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMBl pAacTeHUM. TpaHcHopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpaIleHus.  DBOJIOLMOHHBIE  YCIOXXHEHHMSI  CTPOCHHS  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranu3moB. Beigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutensubie Bakyonu. Opranbsl BbigeneHus. DuibTpanusi, cekpenuss u obOpaTHoe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThI OPraHOB BblJeeHU. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOMH
U BBLICIUTEIBHON CUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4esloBeka. Iloukwm.
Crpoenue u ¢pyHKIMOHUpOBaHUE HePpoHa. OOpa3oBaHHE MOYH Y YEIOBEKA.

3ammra y OpraHu3MoB. 3allUTa y OAHOKJIETOYHBIX opraHu3zMoB. Cropel OakTepuil u
LIMCTBI MPOCTEUINNX. 3alIUTa y MHOIOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa nacCUBHOM U
XAMHYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3alUTa OpraHU3Ma
or Oone3neil. MMmMmyHHas cuctema uenoBeka. KIeTouHbI M TyMOpajJbHBIE HMMYHHTET.
Bpoxnénublii ©M  npHOOpPETEHHBIM  crienupHUUecKuil UMMYHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmyHnutera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Poib BpoXIEHHOTO UNMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasppaxxumocTe W perynsuus y OpraHM3MoB. Pa3gpakumMocTh y OJHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3napaxumMocTs M peryisnus y pacreHuil. PocToBble BeliecTBa M HUX
3HA4YCHHE.

HepBHast cucrema u peduexktopHas perynsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. ODBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTIensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopnas ayra. bezycnoBHble u
YCIIOBHBIE PEIIEKCHI.

I'yMopasibHass peryisinvss M SHAOKPHHHAs CUCTEMa >XKMBOTHBIX M 4YenoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBUE TOPMOHOB. B3auMMOCBSI3b HEpPBHOW U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JeMoHCTpauMu

[Toptper: N. I1. [TaBnos..

Tabmuubl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJIOPOCIH,
«baktepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
MTO3BOHOYHBIX KUBOTHBIX», «BHYyTpeHHee cTpoeHHME HaceKOMbIX», «TKaHM pacTeHui»,
«KopueBwie cuctembr», «CTpoenune ctebdisn», «CTpoeHHE IJHMCTOBOM IIIACTUHKM», «TkaHu
XKUBOTHBIX», «Ckener uvenoBekay, «llumeBapurenbHass cuctema», «KpoBeHOCHas cuctemay,
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«/IpixaTenbHas  cucrema», «HepBHas cucreman, «Koxa», «MpllieyHas CcUCTEMay,
«BpiienurensHas cucremay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIIbD, « MMyHUTETY,
«KumeunononoctHsie», «CxemMa NUTaHUs pacTeHUi», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujipbl», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE J105K]IEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«HepHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIpEnapaThl OJHOKJIETOYHBIX OPraHHU3MOB,
MUKpOTIpenaparbl TKaHel, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, JKUBBIC
AK3EMILISAPbl KOMHATHBIX PACTEHUM, repOapuy pacTeHUI pa3HbIX OT/EJIOB, BIaYKHbIE IPENapaThl
JKUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opysoBaHue [ JEMOHCTpAllMM [OYBEHHOTO U BO3AYIIHOTO THTAHUS PACTEHUH,
paculeruieHuss Kpaxmaina U OelkoB Tmoj JedcTBHEM (epMeHTOB, 000pyAoBaHHE IS
JIEMOHCTpALIMK OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEH pacTeHUI.

JlaboparopHasi padora «/3yueHne TKaHel )KUBOTHBIX.

Jladoparopnasi padora «/3yueHre opraHoB IIBETKOBOTO PACTCHHUSI.

Tema 10. Pa3MHokeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 10JI0Boe. Bubl
6€ecIo0ro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYIALMS, (parMeHTalMs, KIOHUPOBaHHE.

[TonoBoe pasmuHoxxkenue. IlonoBwie KieTKHU, uiau rameTel. Meio3. Cramguum Meiio3a.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U TIOJIOBOTO
npouecca. Meio3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[TpenzaponpiieBoe  pasButue. l'ametoreHe3 y JKMBOTHBIX. IloyoBele  Kene3sl.
OO0pa3oBaHre W pa3BUTHE TMOJIOBBIX KIieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE TOJOBBIX
KJIETOK.

Omio10oTBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHs — HayKa O pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTeHe3a KUBOTHBIX (Ha MpUMepe JIATYIIKH). JpobineHue.
Tunel apobnenus. /Jemepmunupogannoe u HedepmurHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTU OpOOJIeHUsT MIIEKONMUTAIOMIMX. 3apOJIbIIIEBbIe JMCTKH (TaCTPYJISLINS).
3akJialka OpraHoB W TKaHEW U3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHE 4YacTel
pa3BUBaWOIIErocs 3apofpiina (dIMOpHOHATbHAs WHAYKIHSA). 3akiajka TIUlaHa CTPOSHUs
J)KUBOTHOTO KaK pe3yibTaT HepapXWyeCKUX B3aMMOJEWUCTBUI reHOB. BiusHue Ha
SMOpPHOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYIKAIOLIEH Cpebl.

Poct u pasButne >xuBOTHBIX. [locToMOpuoHanmbHBIN mepuon. [IpsMoe u Hempsimoe
pasButHe. Pa3ButHe ¢ MeramMopdo30M y OECIO3BOHOYHBIX W IT03BOHOYHBIX JKHUBOTHBIX.
buonorunueckoe 3HaueHUE MPSAMOroO M HENMPSMOIO Pa3BUTHA, UX PACIPOCTPAHEHUE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOPbl PEryislUM pOCTa KHUBOTHBIX U ueioBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M uesioBeka. [lepuojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.
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Pa3zmuoxenne u pasButue pacteHuid. ['ametrodur m cnopodut. Meio3 B KU3HEHHOM
nukie pacrenuid. OOpazoBaHue CIoOp B Tpolecce Meio3a. ['ameToreHe3 y pacTeHHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENIBHBIX OPraHu3MoB. J[BOHHOE OIIOIOTBOPEHUE Yy
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyISILIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpaLuu

[Toprpetsr: C. I'. HaBamun, X. llInemasn.

Tabmunpl U cxembl: «BereraTuBHoe pazMHOKeHUE», «TUIBI GECHOIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHA/bl», «Pa3MHOXEHUE H3BIUIEHB», «Pa3MHOXEHUE TUIPBDY,
«Meitoz», «Xpomocombl», «['amertorene3», «CTpoeHHE SHULEKICTKH | CIEPMATO30HIa,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsMoe u Hempsimoe pa3ButHe», «Pa3zBuTHE MaCKOTO
Kyka», «Pa3zBurue capanum», «Pa3Butue IArymkun», «/BoiHOE OMIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJIbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOWM  KammycTbl», <«OKM3HEHHBIM LHMKI MXa», <OKU3HEHHBId LMK MAarnopOTHUKAY,
«KU3HEeHHBIN UK COCHEDY.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaTsl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozeib «L UK pa3BUTHS JIATYILIKI Y.

Jladboparopnasi pabGora «V3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckass padora «BbIsiBIeHHE MPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOYHBIX
JKUBOTHBIX.

JladopaTopnasi padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. 'eHeTuKka — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB

Hcropus craHOBIEHHS M pa3BUTHS T'€HETHUKU Kak Hayku. PabGotel I'. Mengens, I'. ne
@®puza, T. Moprana. Posib oTeuecTBeHHBIX yu€HBIX B pa3BUTHM reHeTuku. Pabotsr H. K.
Konsiosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJIEIbHbIE
TeHbl, albTEPHATUBHbIC MPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MNPU3HAK, TOMO3UIOTAa,
TeTEePO3UTroTa, YUCTasl JIMHHS, THOPUIBI, TeHOTHUI, (GeHotun. OCHOBHBIE METOABl TCHETHUKH:
TUOPHUIOTOTHYECKUH, ITUTOIOTHUECKUI, MOJIEKYIISIPHO-TEHETUICCKUMN.

JleMoHCTpanun

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuip! U cxembl: «MeToIbl TeHETUKNY, «CXEeMBI CKPEIIHBAHUS.

JlaGopaTopnasi pa6ora «/[po3oduia kak 00bEKT FT€HETHUECKUX HCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeunmBanue. IlepBbiii 3akoH MeHAens — 3aKOH €IMHOOOpa3us
ruOpuIoB mepBoro mokoJyieHus. [IpaBuno momuHupoBanusa. Bropoit 3akoH MeHnaens — 3aKoH
paciieruieHust Ipu3HakoB. [luTonorndeckre OCHOBBI MOHOTHOPUTHOTO CKpelMBaHus. [ unoresa
YUCTOTHI TAMET.

Ananusupyromiee — ckpemuBaHue.  [I[poMexyTO4yHBI ~ XapakTep  HacleIOBaHMUS.
Pacmennenne npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHMH.
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JurunOpugHoe ckpenuBanue. TpeTruid 3akoH MeHAens — 3aKOH HE3aBHCHMOIO
HaCJIeI0BaHMs MTPU3HAKOB. LlUTOMOrNYecKkre 0OCHOBHBI TUTHOPUIHOTO CKPEIIMBAHNUS.

CuerutenHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CueruieHHOe Hacie0BaHue
T'CHOB, HApYIICHHUE CLEIUICHUS MEXy FreHaMu. XpOMOCOMHas TEOpHsl HAaCJIECICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OINPEAEICHUS Iosa. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHermdeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanue Npu3HaKoB, CLECIUIEHHBIX C I10JIOM.

I'enotun kak wnenoctHass cucrtema. llineloTponuss — MHOKECTBEHHOE [EHCTBHE TEHA.
MHosxecTBEeHHBIH auienu3M. BsaumozeiicTBue HeayulenbHBIX TI'€HOB. KOMIIJIEMEHTapHOCTS.
Onucras. [Tonumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxkKe
(U3MOJOrMUECKUX MpPOLIECCOB, IOBEJCHMS W KOTHUTUBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOMOI€HEe3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35IMH — MapasuT» U «XO35iUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUS HacjeICTBEHHON nH(popMaluu B
ITOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpannmn

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

Tabmuubr u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menaens», «Tperuii 3akon MeHnemns»,
«AHanu3upyollee ckpenBanue», «HenoiaHoe nomuHupoBanuey, «CLeIIeHHOe Haclel0BaHHe
NPU3HAKOB y Apo3oduisy, «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuorun apo3oduisy,
«Kapuotun nruns», «MHOKECTBEHHBIN auienn3M», «B3anMozaelicTBue reHoBY.

OO6opynoBaHue: MOJAENb JJsl JEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi rMOpHaI0B IEPBOIO
MIOKOJICHUS] M PACIICIJICHUS NPU3HAKOB, MOJEIb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMHU CLEIUIEHHOTO HACJIEI0OBaHMs ITPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «Jpo3oduiay.

IIpakTuyeckass padora «3ydeHune pe3ylbTaTOB MOHOTHOPUIHOTO CKPEUIUBAHUS Y
IpO30(UIBI».

IIpakTnyeckass padora «/3yyeHue pe3yabTaToOB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JPO30(QHITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu (enortuna. M3meHdnBocTh
npusHakoB. KauecTBeHHble 1 KOJIMYECTBEHHBbIE NPU3HAKU. Buabl  HM3MEHYMBOCTH:
HEHACJICJICTBEHHAsI U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUYUBOCTb. Ponib cpeabl B (GOpMUPOBAHUM MOIU(DUKAIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuonHsli psn u BapuanuoHHasi kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYMBOCTH.

I'eHoTnMuYeckass HM3MEHUYMBOCTb. (CBOMCTBA TE€HOTHIIMYECKONM HW3MEHYMBOCTH. Bumsl
TFeHOTUINYECKON U3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHAsL.

KoMmOnHaTuBHAas M3MEHUYMBOCTh. Mel03 M MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOMN
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJaHUU T€HETHUECKOTO pa3HooOpa3us
B IIpeJieax OJJHOTO BU/A.

MyranuonHass W3MEHYMBOCTb. BHIbl MyTanui: TIeHHBIE, XPOMOCOMHBIEC, T'€HOMHBIE.
CnoHTaHHble ¥ WHAYLHUPOBAaHHBIE MyTalMW. SnepHble M LUTOILUIA3MATUYECKHUE MYTALUU.
ComaTtnueckue M 1oJoBble MyTauuu. lIpHumHBl BO3HUKHOBEHHUs MyTauuid. MyTareHbl U HX
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BIIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOIO Ipouecca. 3aKOH FOMOJOTHYECKHX
psinoB B HacienctBeHHoW wu3meHunBocTH (H.M. Bapwiio). BHesnepHas W3MEHUYMBOCTH M
HACJIEICTBEHHOCTb.

Onueenemuxa U 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JleMoOHCTpaLuu

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

Tabmuupel U cxembl: «Buasl uU3MeHUHMBOCTHY, «MoauduKalmoHHAsT H3MEHYUBOCTHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OmiogorBopenue»,  «l['eHeTnyeckue
3a00JieBaHUs yelloBeKa», «Buapl MyTanuii».

OOGopynoBaHue: >KMBbIE U TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) )KMBOTHBIX C pAa3JIMYHBIMU BUJAMH U3MEHYHBOCTH.

JlabopaTopnasi pabora «MccienoBaHuE 3aKOHOMEPHOCTEH  MoOAM(UKAIIMOHHOM
M3MEHYUBOCTH. [ToCcTpOoeHNE BApUALIMOHHOTO PsAJIa U BAPUAILMOHHON KPUBOM».

IIpakTnyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuorun uenoBeka. MexayHapogHasi NporpaMMa HCCIEIOBAHMUS TI'€HOMa YeJIOBEKa.
MeToibl U3YYCHUS TCHETUKH YEJIOBEKA: MeHEAIOTHYECKUM, ONM3HEIOBBIN, IUTOTCHETHICCKHIA,
MONYJISAIIMOHHO-CTATUCTUYECKUH, MOJIEKYyIsipHO-TeHeTnYeckuii. COBpPEeMEHHOE OmpeiesieHre
TE€HOTHIA: TTOJITHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHUE, B TOM yucie ¢ nomoibto [TIP-
ananuza. HacnencrBennsie 3a0oeBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeNIOBEKa.
bonesnn ¢ HacneACTBEHHON MPEAPACIOIOKEHHOCThI0. 3HAYE€HHWE MEIUIIMHCKONW TE€HETHUKH B
MPEAOTBPAIIEHUH M JICUCHUM TEHETHYECKUX 3a00JIeBaHUU deNoBeka. MeauKo-TeHEeTHUeCKOoe
KOHCYIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIEKThI
WCCJIEIOBAaHHUM B 00JIaCTH pEeAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckue (GakToOphl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY H
XAMHYECKOMY 3arpsi3HEHHIO OKpyXKarolled cpenpl. ['eHeTuyeckas NpeapacloyioKEHHOCTh
YeJIoBeKa K MaTOJIOTHSIM.

JleMoHCTpanun

Tabmumpl 1 cxemsl: «Kapuotumn demoBeka», «MeTonbl W3y4eHUsS TEHETHKH YETOBEKay,
«"enernueckue 3a00JEBaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHuEe U aHATIU3 POJIOCTIOBHOM.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeleKuus. 3apOoXKICHHUE CENEKIUU W JoMecThkanuu. Ydyenue H. .
Bagunosa o LlenTpax mpoucxox/1eHus 1 MHOrooOpas3usi KyJIbTYpHBIX pacTeHui. Ponb cenexuuu
B CO3/IaHMM COPTOB pacTeHUM U TMOpoJa KUBOTHbIX. CoOpT, mopojaa, IUTaMM. 3aKOH
TOMOJIOTUYECKHUX PSAOB B HacieAcTBeHHOM m3meHunBoctu H. WM. BaBunona, ero 3Hauenue s
CEJICKIIMOHHOM paOOTHI.

MeTonpl ceneKIMoOHHOW paboThl. MICKyCcCTBEHHBIN OTOOp: MACCOBBIN W MHANBUYaTbHBIN.
Dranbl KOMOWHAIIMOHHON ceneknuu. VcnbiTanue mnpousBoauTeneil mo motoMctBy. OTOOp MO
TEHOTHUITY C MOMOIIBIO OIICHKU ()EHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHUITY C IMTOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJA CEJEKIIMOHHOW paboThl. PamuanvoHHBIR U
XUMUYECKH MyTareHe3 KaK WCTOYHMK MYTaluid Yy KYJIbTYpHBIX (OPM OpPraHU3MOB.
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Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekomOuHaHTHbIX JIHK s
MIOJIyYEHUSI UCXOAHOI0 MaTepuaa Juisl CelIeKIUU.

[Tonyyenue monuIuionoB. BHyTpuBHaoBas rubpuanszanus. bau3kopoacTBeHHOE
CKpelrMBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelirBaHue, Win ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcmnonb3oBanue rerepo3uca B cenekiuu. OtraanéHHas rubpuau3anus.
[Ipeononenue Oecriogusi MEXBHUAOBBIX TIHOpuAOB. JlOCTMKEHMSI CENEKLMHM pacTeHUd u
KUBOTHBIX. «3€1€Has peooYUsLY.

CoxpaHeHHEe U U3YYEHHE I'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM W MX JUKUX
poauyeil s CO37aHus HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3)yueHue,
coxpaneHue u ynpasieHue 2eHemuyecKUMU pecypcamul CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
NnepCcneKmuBHbIX MexHoI02UlI.

JleMoOHCTpaL U

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykesauenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuist 1 cxembl: «L{eHTpBI MPOUCXOXKICHHUS U MHOT000pa3us KyJIbTYPHBIX pacTCHUID,
«3aKOH TOMOJIOTMYECKHUX pSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTHY», «METOIbI CENeKLUn»,
«Otnanénnas rubpuanszanusy, «MyrtareHes».

JlabopaTopnasi pabora «3ydueHue cOpPTOB KyJIbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlabopaTropnasi padora «/3yueHrne METOZI0B CEJIEKITUU PACTCHHI.

IIpakTuyeckas padora «IIpuBHUBKa pacTeHUII».

Ikckypeusi «OCHOBHbBIE METOJbI M JIOCTUIKEHHUS CENEKIUM pacTeHUI M KMBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHbBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHoJI0rusl U CHHTeTH4YeCKasi OMoJ10rus

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYpHI,
MHUKPOOPIaHU3MBl, HUX XapaKTepUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJebomeueHue,
MOJIy4Y€HUE KHCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpobuonornueckuii cuutes. OObeKThl
MUKpOOHOJIOTHYeCKUX TexHoorui. [Ipon3BoacTBo Oenka, aMUHOKMCIOT U BUTAMUHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIYYE€HHSI OPIraHU3MOB U X KOMIIOHEHTOB, COACPKAILNUX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUUYECKHE MTYTH.

Kierounas wHxxeHepus. MeToapl KynbTyphl KJIETOK M TKaHEH PacTeHUN M >KMBOTHBIX.
Kpunobanku. Comarnueckass ruOpuau3anus U comatudeckuid smOpuoreHes. Vcmosib3oBaHue
TalylOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonav3oeanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHLIX anmumen 8 mMeouyure. VICKyCCTBEHHOE OIUIO0TBOPEHHUE.
PekoHCTpyKIIMSI SMLEKIETOK WM KIOHUPOBAHME >KMBOTHBIX. METOA TpaHCIIAaHTAlUU sep
KJIETOK. Texnonocuu 0300po8neHus, KylbMmueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHAsl U T€HHasl UHXeHepus. VICKyCCTBEHHBIM CHHTE3 T'eéHa U KOHCTPYMPOBAHHE
pekomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
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XPOMOCOMHOM W TEHHOM HWHXEHEpUHU. ODKOJIOTUYECKHE M JSTHYECKHE MpoOJieMbl TeHHOU
WHXXEHEPUHU.

Menunuackue onorexnonorun. [loctrenomuas nuudposas meaununa. [1IP-quarnocTuka.
MeTa0o010MHBIN aHANN3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapreTHass Tepamus paka. 3D-
OWoMHXEeHEepUs JUIsi pa3paboTKu  (QYHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHIA,
CO3MaHMSI KOMIUICKCHBIX TKaHEW COYETAaHHEM TEXHOJOTHA TPEXMEPHOrO OWONPUHTHUHTA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BaKUMH C LEJIbI0 OOecreyeHus] KOMOMHMPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHue MOJIEKYISIPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJICpIKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMACHBIC 3a00JIEBaHUS YEIIOBEKA U )KUBOTHBIX.

JdeMoHcTpannmn

Tabmuipt u cxembl:  «lcmonp30BaHWE  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
MPOU3BOJCTBEY, «KiteTouHas nHxeHepus», «I'eHHass HHXCHEPUsI».

JlaGopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOB.

IKeKkypeusi «buOTeXHONOTUs — BayKHEIIas MPOU3BOAUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX MPeACTABIEHHA B OHOJIOTHHI

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanockuiku BOZHUKHOBEHUS JapBUHU3MA. JKu3Hb
Y Hay4dHas JaearenbHocTh Y. JlapBuHa.

JBwxynme cuiabl 3BodMonMH  BuAoB 1no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCThb
Pa3MHOXXEHMSI OPIraHMW3MOB, HACJIEJICTBEHHAs HW3MEHYUBOCTb, Oopbba 3a CyIeCTBOBaHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmiienne cunteTndeckoit Teopun somonuu (CTI). HelitpanbHast TeopHs 3BOIIOLUH.
CoBpeMeHHas HBOJIOIMOHHAs OMONOrUs. 3Hau€HHE HBOJIOLHOHHONW TeOpuu B (HOPMUPOBAHUH
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoOHCTpaLun

IToprpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
Hapsun, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmunel u cxembl: «Cucrema >xuoi npuposl (mo K. Jlunnero)», «JlecTHHIa KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpPMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
XKHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
HapBuna», «@Popmbl 060pb0Obl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KYJIbTYPHBIX OopM KamycTel», «[lopoabl JoMaIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUs HOBBIX
BunoB (mo Y. JlapBuHy)», «Cxema COOTHOIICHHS ABMXKYIIUX CHJ JIBOJIOIUN», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUYECKOM TEOPUHU IBOJIIOLIUNY.

Tema 2. MukposBoonus U eé pe3yabTaThl

[Tonynaums kak sneMeHTapHas eAauHuua 5BoMouU. COBpEMEHHBIE METOAbl OLEHKH
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssiuil. U3Menenne reHooH1a MOMyIISIIUY KaK
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3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapnau, B.
Baitn6epra.

OnemenTapHble (HAKTOPHI (IBMDKYIIME CHIIBI) HBOJIONUH. MyTalMOHHBIA IpoIecc.
KombOunaruHass u3mMeHUHMBOCTh. [[peii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUS
4acTOT ajuiesie B momyisnusax. O(dekT ocHoBaTens. Ipgexm OymvLIOUH020 20PIbIUKA.
CHuoicenue eenemuuecko2o pazHoodpaszus. npudunsl u cireocmeus. Illposenenue 3¢pgexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. V3omauus TOMYISIAN:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS ).

EctectBeHHbIil 0TOOp — HampaBistomuii gaxtop 3Boitouud. POpMbBI €CTECTBEHHOIO
or0opa: NBWXKYIIMW, CTaOWIM3HPYIOUIMHA, pa3phiBarominii (nu3pynTuBHbIN). [TomoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO MTOBECHMS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KaK pe3ylbTaT MHUKPOIBOIIONMU. BO3HHKHOBEHUE
MPUCTIOCOOICHH y opraHu3MoB. ApomMopdo3bl U uanoaaanTanuu. [Ipumepsl npucnocodieHni
y OpraHum3MoB: Mopdonorndeckue, QUINOIOIHYECKHE, OWOXMMHYECKUE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLHH.
Wzomsiust — kimroueBoit  pakTop BuAooOpaszoBanus. Ilytu u cmocoObl BuaooOpazoBaHUS:
alionaTpuieckoe  (reorpaduyeckoe), CHMIATPUYECKOe (PKOIOTUYECKOE), «MTHOBEHHOE)
(monummonanzanus, rudpuanzanus). JJuTeIbHOCTh SBONIOIIMOHHBIX POIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BONIONMOHHON OuoJOrMM B pa3paboTKe HAayYHBIX METOJOB COXpaHEHUs
O6nopa3zHoo6pa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

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

Tabmuipe! u cxembl: «MyTallMOHHAs U3MEHUUBOCTHY, «[lonynslnoHHast CTPYKTypa BUIA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWwKymime CHIBI  DBOJIOIUN,
«DKOJIOTHYECKasT HM30JALMs MONYJSIIMA ceBaHCKOM (dopenny», «I'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI Jaypckoi», «llomynsainnoHHbIe BOJIHBI YUCIEHHOCTH
XUITHUKOB H KepTB», «(Cxema JeWCTBHS €CTEeCTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYIIIECTBOBAHHUE, «HaycTpuanbHbIN MEJIaHU3M, «KuBble HCKOITAEMBIEY,
«[TokpoBUTENBCTBEHHAs OKpacka >KHMBOTHBIX», «lIpemympexnaromias okpacka >XHBOTHBIX»,
«Puznonoruueckue agantanun», «IIpucrnocoOiIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIIbHOCTBY,
«Kpurepun Buga», «Bunpl-nBoitnukn», «CTpykrypa Buaa B mnpupoge», «CrocoObl
BUJ000pazoBanus», «l'eorpapmyeckoe BHUI00Opa3oBaHME TpEX  BUIOB  JIAHABIIICHY,
«DKOJIOTHYECKOe BHMJI000pa3oBaHMe BHUIOB CHHUI, «[lomumuionasl pacrenuit», «KamyctHo-
peleuHblii THOpUI.

OGopynoBaHue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEpei C
IpUMepaMu pa3jNYHbIX MPUCIOCOONIEHUH, Yydella MTHUIl M 3Bepel pa3HbIX BUIOB, Tepbapuu
pacTeHHi OJIM3KUX BUIOB, 00pa30BaBUIMXCS PAa3IMYHBIMU CTIOCOOAMH.

JlaGopaTopnasi paboTa «BbIsSBICHIE U3MEHUYNBOCTH Y 0COOEH OJTHOTO BUIAY.

Jladoparopnasi paGora «[IpucrmocobiseHuss OpraHU3MOB W WX OTHOCHUTEJIbHAs
11eJIECO00PA3HOCTH Y.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTUIECKOMY KPHUTEPHION.
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Tema 3. Makpo3Bosiouus 1 eé pe3yibTaThl

MeTtobl u3yueHus: MaKpodBotoLMU. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIIOLMH.
[Tepexonnbie HOpMBI U PUITOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaguueckue Metonsl uszydeHus sBomonud. CpaBHeHue ¢uiopel U (payHbI
MaTEepHKOB U OCTpoBOB. buoreorpapuueckue obnactu 3emian. BUabl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYecKre METObl M3YyYCHHS HBOJIOIHH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3Aa U IOSIBICHMS SBOJIIOLMOHHBIX HOBILECTB.
I"'omostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONIEKyIpHO-
reHeTUYecKue, OMOXMMUYECKMEe M  MaTeMaTH4eCKUe METOJbl  M3YyYeHHs]  HBOJIOLUH.
["omonornunsie renbl. CoBpeMEHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX JEPEBLEB.

XPpOMOCOMHBIE MYTAallM1 U SBOJIIOLIMSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (mpaBwiia) dBOMOUMU. [lpunyun  cmeHvl  yHKYuULl.
HeobOpaTumocTs 3BoIOLUHN. AanTuBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB 3BOIIOLHH.

JleMoOHCTpaL U

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

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JIOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
auiepsl», «Cterouedans», «Punnodurel», «CeMeHHble MAanOpOTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukrThl», «HawanmpHble CcTaguu 3MOPHOHATBHOTO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMuYHbIE U  aHAJIOTMYHBIE  OpraHbD»,
«PynumenTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YellOBeKa M IIuMMMaH3e», «lnaBHbIE
HalpaBJIEHUs 3BOITIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDHKA HCKOMAeMBIX OCTaTKOB OpPTraHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxosxxaeHue U pa3BuTHE )KM3HU HA 3emJie

Hayunble rumoTe3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMMS.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU >KU3HMU (KpealuumoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onsltamMu @. Penu, JI. Cnamnanuany, JI. Ilacrepa.
[TponcxosxaeHne sKU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl Heoprauuueckoi sBosonuu. [InanerapHas (reojsorudyeckas) 3BOJTOLHS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpas3oBanue mnonumepoB u3 MoHoMmepoB. KoaiepBarHas
runote3a A. M. Omapuna, rumore3a nepBuuHoro OynboHa Jk. XomnaelHa, reHeTndeckas
runoteza I'. Ménnepa. PubGosumbr (T. Yex) um rumoreza «vupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHusa. Vckomaemble OpraHM4eCKHE OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAas  T€OXPOHOJOTHSL.
['eoxpoHOIOrMUECcKas MKaja: Y0Hbl, 3PbI, IEPUOBI, JTIOXH.

HavanpHele 3Tanbl OpraHnYecKou 3BOMOLMH. [losBIIEHNE W 3BONIONMS MEPBBIX KIECTOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEeHHble MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. Ctpomaronutsl. IlpokapuoTel u
JYKapHOTBHI.
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[Tpoucxoxaenue 3ykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOXKACHUE BHPYCOB.
[TpoucxoxaeHue MHOIOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHoBHBIE 3Tanbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMop(do3bl PacTEHU.
Beixon pacrenuit Ha cymy. llosBieHue cHopoBbIX pacTeHHMH M 3aBOEBAaHWE HUMHU CYIIU.
Cemennsie pactenus. [IporcxoxaeHe IBETKOBBIX PaCTEHUM.

OcHOBHBIE 3Tambl 3BONIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpaoBbIe
KUBOTHbIE. JKU3Hb B BOJE. DBOMIOIUS MO3BOHOUHBIX. [Ipoucxoxaenne ampuOuil 1 penTHIni.
[Ipoucxoxaenne miekonuTaromux W nTull. [lpuHiun kmodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIH.

Pa3Butue u3HM Ha 3emile 10 3paM U MEepUoiaM: apXei, MPoTepo30H, Naneo30u, Me3030,
KaiiHOo30#. OOmas xapakTepuCTHKa KJIMMara W reojlorndeckux mporeccoB. [losBienue u
pacuBeT XapaKTEpHBIX OPraHW3MOB. YTIIe0Opa3oBaHWE: €r0 YCIOBUS W BIHMSHHE Ha Ta30BBIH
cocTaB aTMOC(]epHl.

MaccoBble BbIMUpAHUS — HKOJIOTMYECKUE KPHU3HMCHI Mpounuioro. IIpuumHbl U cienctus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBINH SKOJIOTHUYECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpemeHHas cuctema opraHmdyeckoro mupa. [IpuHIMNBI KIaccu@UKaUd OPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanun

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmunel u cxemsl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHuUto
caMo03apoXJIeHUs ku3Hm», «Cxema onbita C. Mumnepa, I'. FOpu», «3Ttanbl HeopraHuyecKou
sBoIOLIMNY, «['eoxpoHoyoruueckas mkana», «HadampHble Tanbl OpraHUYECKOW 3BOJIOLUN,
«Cxema o00pa3oBaHUSl JYKApuOT MyTéM cuMOuoreHesa», «Cucrema 3>KUBOH MPUPOJIBIY,
«Ctpoenmne Bupyca», «Apomopho3bl  pacTeHHil», «PUHHOPUTB), «OTHOKIETOUYHBIE
BOZIOpOCIN», «MHOrokierounsle Bogopocian», «Mxu», «llanoporHukm», «lomoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOIO MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «IIpecMbikaroniuecs», «[Ituiey,
«Mnekonuraromuey, «Pa3Butue KU3HM B apxeWckou apey», «PazBuTme KU3HM B
MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TNAJCO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKON 3pe», «Pa3BuTme XKU3HM B KallHO30MCKOM »5pe», «CoBpeMeHHas cHucTema
OpPraHMYECKOTO MUPa».

O6opynoBanue: repOapuu pacTeHUH pPa3IUYHBIX OTMENOB, KOJJIEKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparsl >KMBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
MTO3BOHOYHBIX JKUBOTHBIX, 4ydyeja NTUL U 3BEpEeH, KOJUIEKLIUU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIA€MBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoxenupoBanue onbsiToB Mumnepa—tOpu no
M3YYEHHIO a0MOT€HHOT0 CHHTE3a OPraHUYECKUX COeAMHEHUN B IEPBUYHOM aTMocdeper.

JlaGoparopHasi pabora «l3ydyeHHMEe W ONHUCAHME HUCKOMAEMbIX OCTaTKOB JAPEBHUX
OpPraHU3MOB.
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IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTJIEJIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema 5. IIpoucxo:kaeHue 4yeJ0BeKa — AHTPONOreHe3

Pa3nens! u 3agaun aHTpONOa0ruv. MeTo1bl aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHbBIE TEOPHH.

CxonmerBo  uenoBeka ¢ JKMBOTHBIMH. (CHCTEMaTHYECKOE IIOJNIOKCHHE — YEJIOBEKA.
CBujgerenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMU: CPaBHHUTEIbHO-MOP(OIOrHYECKHE,
sMOpuonorndeckne, (U3NOIOTr0-OMOXUMUYECKHE, TOoBeAeHYeckre. OTIWYHS YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE I'OJOBHOIO
MO3ra U BTOPOM CUTHAJIbHOM CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLUANIbHBIC.
CooTHolieHre ONOIOTUIECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIUU aHTpOIoreHe3a. PanHue uenoBexooOpa3Hbie 00e3bsHbI (IPOKOHCYJIBI)
U paHHHUE NOHIHJIBl — OOLIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U JII0JeH. ABCTPATONUTEKH —
JBYHOTHE NpEAKU HroAc. YenoBek yMmenblid, NEepBble W3TOTOBICHUS Opynui Tpyaa. Yemosek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIIOAEH 3a mpenensl Adpuxu. YenoBek renenbOepreckuii —
001K TPeIOK HeaHAePTaTLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KaK BHJ JIOAECH XOJOIHOrO KiIMMara. YesloBeK pa3yMHBI COBPEMEHHOIO THUIIA, IEHUCOBCKUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u najaeoreHOMUKA.

OBOJIOIMS COBPEMEHHOI'O uenoBeKa. EcTecTBeHHBIN OTOOp B MOMYJSLUSAX 4YeJIOBEKa.
MyrtanunonHsIi npouecc U nonmumopdusm. IlonynsuuoHHble BOJIHBL, Apeii¢ T'eHOB, MUTpalys U
«3¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOT'O YeIOBeKa.

Yenoseueckue pacwl. [lonstue o pace. bomnbiime pachl: eBporneougHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBAaTOpHUAJIbHAS), MOHTOJIOMIHAs (a3UMaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHuss 4YesloBeKka 1o IulaHere. EauHcTBO yenoBedweckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOOICHHOCTh  4YeJoBEeKa K  pasHbIM  YCIOBHUAM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u pelida reHoB Ha MOP(HOJIOTHIO U
(GU3HOJIOTHIO YeTOBEeKa.

MexauciurimHapaple  MeTolbl B (u3udeckol  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTMST M MAJCOAHTPOIIOJIOTHUS  YEJIOBEUECKUX  MOIYJISLIMM.
buocoumaneHple  uccieqOBaHMS ~— NPUPOABI  yesloBeka.  VMccimenoBaHMe — KO3BOJIIOLUU
OHMOJOTUYECKOT0 U COLUAIBHOTO B YETIOBEKE.

JleMoOHCTpaLun

IToprpersr: Y. lapsun, JI. Jluku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «MeToabl aHTPONMONOTUN», «[ OJIOBHOH MO3r YellOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNneT 4eloBeKa M CKeJIeT MMMIaH3e», «PyauMeHTsl u
aTaBU3MBD», «JIBIKyIIME CHJIBI aHTPOIOrEHE3a», «JBOIIOLIUOHHOE [JPEBO YEIOBEKay,
«ABcTpanonurek», «4enoBek ymenslit», «HenoBek NpAMOXOISAIINNY, «J{€eHUCOBCKHUI YEI0BEK)
«Heanpepranbup»y, «KpomanboHbD, «lIpenknu uvenoBeka», «IOTambl 3BOJIOLUU YEIOBEKa,
«Pacsl yenoBekay.

OOGopynoBaHue: MYJISDKH OKaMEHEJIOCTEH, MPEeMETOB MaTepUaIbHON KYJIbTYPhl TPEIKOB
yejoBeKa, penpoaykuuu (pororpaduu) KapTuH ¢ MHQOIOTHYECKMMU U OHOIEHCKUMHU
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CIOXKETaMH MPOUCXOXKICHUS YelloBeKa, ¢poTorpaduy HaX0J0K UCKOMAeMbIX OCTaTKOB YEJIOBEKA,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4eslOBEKa M uepena LIMMIaH3€, MOJENb KHCTHU YEJOBEKa U
KHCTHU IIMMIIaH3€, MOJIETN TOPCA MIPEIKOB YEJIOBEKA.

Jladoparopuasi paGora «M3ydeHne OCOOCHHOCTEH CTPOCHHS CKelleTa YeJOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHne 3K0JOrNYECKUX aJalTallUNA YETOBEKaY.

Tema 6. OJxoJiorusi — HayKka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB H
HAJIOPraHU3MEHHBIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTUHU C IPYTUMHU HayKaMH.

Metonasl skonoruu. [loneBbie HaOmOeHUA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHbeie. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKaOIIEH Cpeibl: JOKAIbHBIMH,
pErHOHANIbHBIN U TJI00AILHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBfA3€H 4elloBeuecTBa € MNpupoaoi. POpMHUPOBAHHUE SKOJOTUYECKOW KYJIbTYpbl M
3KOJIOTMYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepnios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuubl u cxemsbl: «Pazfensl 3koa0run», «MeToabl 3KoIorun», «Cxema MOHUTOPHHTA
OKPYKaIOIIEH CpebD».

Jladoparopnasi padora «/3yueHrne METO0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa OOMTAHUA

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua. Krnaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCcKHe, aHTponoreHHele.  OOuue
3aKOHOMEPHOCTH JIeHcTBUS Kosornyeckux (axtopos. [Ipasmno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHNU3MBI.

Abuotnueckue (akropbl. CBeT Kak sKonorndeckuid paxtop. JlelcTBrE pa3HBIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PAaCTEHUN M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBeta. doTonepuonnsm.

Temmeparypa Kkak skonoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToMKMIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAJEp:KaHUIO
BogHOro Oamanca. Kiaccudukanmst pacTteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoOneHus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs, TIyOMHHAas
MOJMOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH cpejl OOuTaHus
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K *KU3HU B Pa3HBIX CPEIax.

buonorunueckue putmel. BHemHne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUMN JKHU3HH.

JKuznennbie ¢opmbl opranu3mMoB. [lonsitne o xu3HeHHOU (opme. JKusHeHHbIE (HOPMBI
pacTeHUM: JepeBbsl, KYCTapHUKHM, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJHOJIETHHE TpPAaBBI.
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JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne  Qakropel. Buasl OMOTHYECKMX ~ B3aMMOJEHCTBHH:  KOHKYpPEHIIMA,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepamus, MyTyalinu3M, KOMMEHCAIU3M
(KBapTUPaAHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHUYECKHX B3aUMOJICHCTBUU JUIS CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKIIFOYCHHUS.

JdemMoHcTpauMu

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIIBI )KUBOTHBIX IO OTHOLICHHUIO K CBETY», «TeIUIOKPOBHBIC KUBOTHBIEY, «XOJIOTHOKPOBHBIC
KHUBOTHBIE», «DU3HONOTHYECKHE aTalTaluu KUBOTHBIX», «Cpenbl OOMTaHUS OpPTaHU3MOBY,
«buonoruyeckue put™Mb», «KusHeHHble GOpMbI pacTeHuit», « Ku3HeHHbIe POPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOWHOro necay», «llemm muTtaHusy,
«XuiHu4ectBo», «Ilapazutusmy», «KonkypeHuus», «CumoOnos», «kKommeHcanusm».

OGopynoBaHue: TepObapuu pacTCHH W JKUBOTHBIX, HPHCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX (aKTOpOB, TepOapuu  CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHusi, repOapud W KOJUIEKIMH TETUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYHBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K Trurpodpuram,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS MAHHBIX TPYII, KOJUIEKIIMH >KUBOTHBIX,
oOUTaIONMX B Pa3HBIX cpefax, repOaphu U KOJUIEKIIMU PACTEHHUM M KUBOTHBIX, 00JIaJarOIIIX
YepTaMH TPUCHOCOOJICHHOCTH K CE30HHBIM M3MEHEHHSM YCIOBUH JKU3HHU, TepOapuul u
KOJJICKIIMM PACTCHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIUH KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMUYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHas padora «BrIsgBieHre TPUCTIOCOOIEHUN OPTraHU3MOB K BIUSTHUIO CBETa.

Jladoparopnasi paGora «BbIssBICHHE TMPUCITOCOOJICHUN OPraHU3MOB K BIIMSIHHUIO
TEMIIepPaTyphI».

JlaGopaTtopnas padora «AHaroMHyecKHMe OCOOCHHOCTM PACTeHUH U3 pasHBIX MECT
oOUTaHUSY.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALMIA

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Posb HeomHOpOAHOCTH cpelbl, (U3NYECKHX OaphbepoB M OCOOEHHOCTEH OMOJIOTHH BUAOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOM CTPYKTYpHI oMy suil. OCHOBHBIE TIOKA3aTeH MOMYJISLUU:
YHCIICHHOCTh, TUIOTHOCTH, BO3pPACTHAas M IOJIOBAas CTPYKTYPA, POKIAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

OKonoruyeckass CTpykTypa nomymauuu. OlleHKa YHMCICHHOCTH NOomyssaiud. JluHamuka
MOMYJISIIAK U e€ perynsnus. buotTnueckuil moTeHuan nonyisui. MoaenupoBaHie JTUHAMUKH
nomymnsiiuu. KpuBble pocTa 4ucIeHHOCTH momymsiuuu. Kpuble BbDKHMBaHMs. Perymsmus
YUCIIEHHOCTU TMOMYJSALMHA: pOJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKoJjoru4eckue crpareruu Buaos (I- u K-crparerun).

[TonsiTne 00 »SKoNOrMYECKON Huie Bumga. MecrooOutanue. MHOromepHass MOMAETH
skosiornyeckol Humm k.M. Xarunncona. Pazmepsl skonornueckoit Humu. [loreHiumansuas u
pean30BaHHas HUIIIU.
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Bun xak cucrema momynsuuid. Apeansl BUAOB. Buabl M uX KU3HEHHBIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUIpalMil JKUBOTHBIX. buoslornueckue uHBa3UU
YY>KEPOIHBIX BUIOB.

JdemMoHcTpauMu

IToprper: Ix. M. XaTuynHCOH.

Tabmuubl 1 cxembl: « DKOJIOTUYECKUE XapaKTEPUCTHKHU Nomysumn», «[IpocTtpancTBenHas
CTpyKTypa mnomyisiuun», «Bo3pacTHele mnupamuabl nomynasuuny», «CKOpOCTh 3aceleHHs
MOBEPXHOCTU 3eMIIM Pa3IMYHbIMH OpraHu3mamuy», «Mojenb 3konoruyeckor Humu Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacCTeHUN K PACCECHUIO».

Tema 9. DKo0J10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OuoLeHo3e.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MIPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHHU.
Tpoduueckue nenn u cetu. Abnorndeckue OJ0KH 3KocucTeM. [10YBBI M HIIBI B IKOCHCTEMAX.
KpyroBopoT BewecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeNN 3KOcUcTeMBl. broMacca n npoayKiusa. DKOJIOrHYECKUE TUPaMUIbI
quces, OMOMacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCUM U HX
OpUYMHBI.  AHTpOIIOTE€HHbIE BO3JEeMCTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopaznoobpa3ue 1 moJHOTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

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

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AHTPOIIOTE€HHBIMH U MIPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa u dayHa.
CunanTponuzanus ropojckoi ¢ayHbl. buosnornueckoe M  XO3SHUCTBEHHOE 3HAuY€HHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (HOPMHUPOBAHMS  OCHOBHBIX  B3aHMMOJACHUCTBUI  OpraHW3MOB B
sKkocucTteMax. Ponb kackadnoeo sghgexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
HPKOCUCTEMaMHU. Y CTOWUYMBOCTb OpPIraHMU3MOB, TMONYJISAIUNA W DKOCUCTEM B  YCIIOBHUSX
€CTECTBEHHBIX U AHTPOIIOTEHHBIX BO3/IEHCTBUM.

Mexanuzmbl  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JeMoHCTpauMu

[Toptpert: A. Ix. Tencnu.
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Tabmune! u cxeMbl: «CTpyKkTypa OMOLIEH03a», «DKOCUCTEMA HIMPOKOIMCTBEHHOTO JIECaY,
«DKocucTemMa XBOHHOro Jjeca», «DyHKIHMOHAIbHBIC TPYMIBI OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectB B 3KocucreMe», «llenmn mwmraHus (macTOMINHAA, JETPUTHAS)Y,
«OKosornyecKas mupaMua dyucen», « JKojJorudeckas nupamuaa 6uomaccol», « IKoJorudecKas
nupamuna sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Tociie Mmoxapa», «IKOocHcTeMa o03epay», «ArpoueHo3», «KpyroBopoT BemIECTB U MOTOK
SHEPTUu B arporieHo3e», «I[Ipumepsr ypOoskocucTem».

O6opynoBanue: repOapuy pacTeHUN, KOJUICKIMM HACEKOMBIX, uyuesia NTUI[ U 3BEpew,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHne u onrcaHue ypooIKOCHCTEMBD.

Jlaboparopnasi padora «/3yuenue pa3HOOOpa3usi MEJIIKMX TOUYBCHHBIX YWICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKCKypeusi «IKCKypcHs B TUIMYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXO/JI0JIbHBIN MM IOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO35SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmennanerapHas 0o0ojgouka 3eMiH, Tlie CYIIECTBYET WM CYIIECTBOBala
)u3Hb. Pazputue npencrarienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
6uocepe. Obmactu 6uocheps u e€ cocras. Kupoe BemecTBo Ouocdeps! ¥ ero PyHKIUH.

3aKOHOMEPHOCTH cyIecTBoBaHUs 6uocgepbl. OcobeHHoCcTH OHochepbl Kak r100aabHON
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OroreoXxMMHYECKHe HUKIIBI (Yriiepo/ia, a3ota). PUTMHUHOCTD ABIIeHUH B Orocdepe.

3oHanbHOCTH OuOCchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIN: TyH/pa, XBOIHbBIE
Jeca, CMEUIaHHble U IIMPOKOJIMCTBEHHBIE JIeca, CTEH, CAaBaHHbI, IYCTBIHH, TPOIIMUYECKHUE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

Crpyktypa M (QYHKIOUS OJKUBBIX CHCTEM, OIEHKAa HMX PECYpCHOTO TIOTEHIHAlA |
O6rochepHbIX QYHKITHM.

JleMoHCTpanun

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumpl n cxemsl: «l'eocdepsr 3emimy, «KpyroBopot azora B npuponae», «Kpyrosopot
yriaepoja B npupojae», «Kpyrosopot kucinopona B npupone», «KpyroBopot BoAbl B IPUPOJIEN,
«OcHoBHbIe OuMOMBI cymmny», «Knumarnuyeckue mosca 3emnm», «Tynapa», «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBenHslid Jnecy, «Cremb», «CaBanHay, «llycTbIH:Y,
«Tponmuecknii necy.

OGopynoBanue: repoapuu paCTEeHU pa3HBIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawIIas cpeaa

DKOJIOrHYecKre KpHU3UChl M WX Npu4MHbL. Bo3gelictBue uyenoBeka Ha Ouocdepy.
3arpsizHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymienue moussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KiuMara.

AHTpOIIOTEHHOE  BO3JCHCTBME Ha pPACTUTENbHBIA M JKMBOTHBIM Mup. OxpaHa
pPacTUTENHHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPUHLUIIBI OXPaHbl IpUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue caapl ¥ 300J0THYECKHE
MapKH.
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OcHOBHbBIC TPUHIIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA W MPHUPOAbL. ParuonanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIE OCIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA PAa3BUTHS OINACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemsl, obecneuugarowue 0OCMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocobo8 Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemMHbIxX IKOCUCTIEM.

JleMoOHCTpaL U

Tabmuer u  cxembl: «3arpsiHeHue arMmocdepbl», «3arps3HeHre Truapocdeps,
«3arpszHenne mouBbl», «llapaukoBbii  3ddexkT», «Ocobo oxpaHseMble NPUPOAHBIC
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

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

[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI IIPOTPAMMGBI (YTJTYBJIEHHBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnMBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYy4YaroIIMMUCS
IIPOrpaMM CPETHEro 00I1ero 00pa3oBaHus: JMUYHOCTHbBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yibTATOB OCBOEHHUS MPOTpaMMbl MO OMOJOTHH BbIAEIEHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHWE OOYYalOIMIMMHUCSH  POCCUHCKOW  IpakJaHCKOH
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
Hanuyue momueayuu K OOy4eHHUIO OHWOJIOTHH, yeneHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCSl PYKOBOJCTBOBATHCS B
CBOEM  JEATENIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMM  YCTaHOBKAMH, IPUCYLIUMH  CHCTEME
Ouosnornyeckoro  oOpa3oBaHUs, Haluuyue NPABOCO3HAHUA ~ DKOJOTMUECKOW  KYIbTYpHI,
cnocooHoCmu cmagumy eI U CTPOUTH JKU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHMS MPOrPaMMbl MO0 OMOJOTHH JIOCTUTAIOTCS B €AMHCTBE
y4eOHOI W BOCHUTATENbHON JESITeIbHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCHHCKUMHU
COLIMOKYJIBTYPHBIMH, UICTOPUUECKUMU U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
o0ImiecTBe MpaBWIaMd M HOPMAMHU IOBEJCHHMS M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHs, Pa3BUTHsI BHYTPEHHEN MO3ULMM JIMYHOCTH, ATPUOTHU3MA U
YBa)XXEHUS K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaKEHMs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACIEOUI0 M TPaJuLMsIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroLIEn cpee.

JIMYHOCTHBIE Pe3yNAbTaThl OCBOSHHS Yy4eOHOTO mpenMeTa «broiaorus» IOMKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEU
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MO3ULIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAlMW, IO3UTHUBHBIX BHYTPEHHHX
yOeXKICHHUI, COOTBETCTBYIONIMX TPAAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
pacHIMpeHHe >KU3HEHHOTO OMNbITa U OMbITa JAEITEIBHOCTA B MPOIECCE peaiu3allid OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYYAIOMIETOCsl KAk AaKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBakKeHHWE 3aKOHA U
MIPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUHU YUCOHBIX MPOEKTOB,
pelIeHnH y4eOHBIX U MO3HABATEIBHBIX 32/1a4, BHITIOJTHEHUN OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO IO OTHOIIGHUIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHUE YYUTHIBAaTb B CBOMX  JIEHCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIIOJCH C Pa3HBIMU YOEKIECHUAMH, KYJbTYPHBIMU IEHHOCTSIMUA U COLIMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBITIOJHEHUS Y4UeOHBIX,
MO3HABATENIBHBIX W UCCJIEIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYk ACHUU CIIOPHBIX BOIIPOCOB OUOJIOTHYECKOTO COACPIKAHNUS,

TOTOBHOCTb K TYMaHUTAapPHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON UICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoanHO#, ropAaocTu 3a CBOWM Kpail, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 M MAMSITHUKAM TPUPOJIBI,
JIOCTIKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CITOCOOHOCTh OIICHMBATh BKJIAJI POCCHUMCKUX Y4YEHBIX B CTAHOBIIGHUE W pPa3BUTHE
OMONOTUH, TOHUMAaHW 3HAYEeHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>KeHHIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUICKOTO HApOAa;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO MTOBEICHHS;

CITOCOOHOCTH OIICGHUBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMTENSAM, CO3JAaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOTO NPUHATHS LIEHHOCTEW CEMEHHOMN KU3HHM B COOTBETCTBUHU C TPAJULIMIMHU HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETHYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICUCTBHS )KUBOM MIPUPOABI U €€ LIECHHOCTH;
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FOTOBHOCTh K CAaMOBBIP@XEHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE NPOSBISATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) d¢usuyeckoro BocnUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 30POBbSI M
IMOLMOHAIBLHOIO 0JIArONoJIy4usi:

MOHMMAaHKE U peajn3alus 3J0pOoBOro U 6e30MacHoro oopasa *U3HU (340pOBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKUX TMPABWI M HOPM, COAIAaHCHPOBAHHBIN PEKUM 3aHSITHH M OTIbIXA,
perynspHas (QuU3MYECKash AaKTHUBHOCTH), OEPEeKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DU3HMUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJI WHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHUE TMOCJIEICTBUI M HENPHUSATUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HApKOTUKOB, KYPEHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TFOTOBHOCTb K TPY/Y, OCO3HAHHE LIEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTHYECKON M COLUAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
NESITEIbHOCTD;

MHTEpEC K Pa3IUYHbIM cepaM MpodhecCHOHAIBHONW NEATETbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOODP OyayIieit mpodeccun u peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHbI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCel
JKU3HHU;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHHMKY KU3HU Ha 3eMIe,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHHE OMBITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN JIsl OKPYKAIOIEH CPe/Ibl;

OCO3HaHHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;

CIIOCOOHOCTH MCTOJB30BaTh MPUOOpPETaEMbIE TPU U3YYCHUH OUOJIOTUU 3HAHUS U YMEHUS
IpHU pelIeHuH MPOOTEM, CBS3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIBE30BaHNEM (COOII0ICHUE
MpaBWJI MOBEICHHUS B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECHUS B IKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATUE JIEUCTBHUM, MPUHOCSIIIMX BpPENl OKpYKalolleld NPUPOJHOM Cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTHMUYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJU4He Pa3BUTOTO JKOJOTHYECKOTO MBIIIJIEHUS, SKOJOTHYECKON KYIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHMS PYKOBOJCTBOBATbCS WMH B
MO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON AESITeTbHOCTH IKOJIOTUYECKOM HaIllPaBI€HHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM ©  OOIIECTBEHHOW MPAKTUKHA, OCHOBAHHOTO Ha JHMANiore KYIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOICHCTBUS
MEXIY JI0JIbMU U TO3HAHUSI MUDA;
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NOHUMaHUe cnenuu(Uuky OHONOrMM Kak HayKH, OCO3HaHMsA €€ posid B (OPMHPOBAHUU
paLMOHAIBHOTO HAYYHOTI'O MBIIIICHHUS, CO3JaHUU LIEJIOCTHOTO IPEICTABICHUS 00 OKPYyKaroleM
MHUpEe KaK O E€IUHCTBE NPUPOABI, 4YeIOBeKa U oOmecTBa, B MO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH U peleHUH IPOoOIeM COXPaHEHHsI IPUPOJTHOIO PABHOBECHUS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHON LIMBUIIM3ALMU: 00eCHeueHus
HOBOTO YPOBHS pPa3BUTHS MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHSI YEIOBEUECTBA, TIOUCKA IMYTEH BBIXO/a U3 TI00ATBHBIX
9KOJIOTUYECKUX MPoOsIeM U oOecrieueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PALlMOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHUU OMOJIOTWYECKUX 3HAHWH B LEJSIX MOBBIMICHUS OOIIeH
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OnoIorui;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJIB30BaTh IMOJlydaeMble 3HAHUS [UId aHaldu3a W OOBSICHEHUS SBICHHUN
OKpYXAloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHME JejaTb O0OOCHOBAHHBIE
3aKJIIOYCHUsT HAa OCHOBE HAayYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJIy4eHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUSA JJS pPELICHUs
po0JieM B peasIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOW NEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH MPOCKTHYIO U
UCCIIEN0BATEIBCKYIO NEATENBHOCTh HHIANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHIO U CaMOOOpPAa30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeamMeTHbIe pe3ylbTaThl OCBOSHHS Yy4eOHOTO mpeamera «BHOJOTHS» BKIFOYAIOT:
3HaYMMble i1 (OPMHUPOBAaHUS MHPOBO33PEHHS OOYYAIOIIUXCS — MEKIUCIUTUTMHAPHEIC
(MeXMpeIMeTHbIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SIBIICHHE, TPOIleCcC, CHCTeMa, HAy4HBIA (DaKT, MPHHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, WCCIIeJOBaHNEe, HAONIOEHNE, U3MEpEHHe, IKCIEPUMEHT U JIPyTHe); YHHBEpCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanrue (PyHKIHOHAIBHON TPAMOTHOCTH M COILMATHHONW KOMIIETEHIIMH OOYy4YarOlTUXCS,
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOCHHBIE MEXIUCITUTIITHHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAJlbHbIC y4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COLIMAJIbHON IIPAKTHKE.

B pesynprare wn3ydeHuss OMONOTMM Ha YPOBHE CpeAHEro oomiero oOpa3oBaHuA Yy
obOyyvaromierocss OynyT cpopMHUpPOBaHBI MMO3HABATEIbHBIC YHHBEPCAIbHBIC y4eOHBIC ICHCTBUS,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHble Y4eOHbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe JIeHCTBUS, COBMECTHAS IEATEIBHOCTb.

MertarnpeMeTHbIE pPe3yJIbTaThl OCBOSHHS MPOTPaMMbl CpeIHEro oOIiero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:
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OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBbIe JOrHYEeCKHE TeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILIUICHUS (aHa/IN3a,
CHHTE3a, CpaBHEHHMSA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICT OHOJIOTMYECKHX
HOHATHUH (BBIIENIATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH MTOHIATHSIMH );

OTpEeAeNATh LEeIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU UX JOCTUKEHHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHEHHS (AKTOB W SIBICHUH KUBON
PUPOIB;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PAaCCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

IPUMEHSTh CXEMHO-MOJICIIbHBIE CPEICTBA ISl MPEICTABICHHS CYIIECTBEHHBIX CBS3CH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX UCTOUHUKAX;

pa3pabarbIBaTh IJIAH PEUICHUS MPOOJIEMBI C YIETOM aHaIM3a UMEIOIINXCS MaTEPUATBbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JESTEIbHOCTb, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LEINSM,
OLIEHUBATh PUCKH MOCIIEICTBUI EATETbHOCTH;

KOOPJAMHUPOBATh W BBINOJHATH pPabdOTy B YCIOBUSAX pPEATbHOTO, BHPTYAJBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBILUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEA0BATEIBLCKIE N CTBHS:

BJIAJICTh HaBBIKAMHU YyUEOHO-HMCCIIEIOBATENBCKON W MPOEKTHOW NEATENLHOCTH, HaBBIKAMHU
paspemieHus mpoOeM, CocOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOHMCKY METOJIOB
pelIeHHs MPAKTUYECKHUX 337124, TPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCITOJIb30BaTh PA3UYHbIe BUJBI ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIPETAINHN, TPEOOPA30BAHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYaIMsIX, B TOM YHCIE TPU
CO3JIaHUH YUEOHBIX M COIMATBHBIX TIPOCKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4W B 00pa30BaTENbHOW ACSITEIBHOCTH
’KM3HCHHBIX CUTYaIUsX;

BBISBIISATh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajJjauy, BBIJBUTATh
TUMOTe3y €€ pelleHHs, HaXOAWUTh AapryMEHThl Ui JI0Ka3aTelbCTBA CBOUX YTBEPXKICHMIH,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUIeHHs 3aJadyd pe3yiabTaThl, KPUTHUYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOUCK MEpPEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHABHYIO CPENY;
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yMETh IMEePEeHOCUTh 3HAaHUS B  I[IO3HABATEJbHYI0O U  MpaKTUYECKyl0  obyactu
KHU3HEIEATEILHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIC HJEH, IpEAjiaraTb OPUTHHAIIbHBIE MOJXOAbl U pEUICHHs, CTaBUTh
po0JIeMbl U 3a/1a4H, JOMYCKAIOLIUE aIbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe yd4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B UHTepHeTe), aHAIM3UPOBaThb WHGOPMALMIO PA3IUYHBIX BUIOB U GopM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IHMYHBIE METOABI INPH IOHCKE U OTOOpe
Ounonoruveckoi nHGoOpMaIuu, HEOOXOAUMOM /7S BBITIOJIHEHUS YUEOHbBIX 3a/1a4;

NpUOOpeTaTh OMBIT HCIOJIB30BaHUSA HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY TPEACTABICHUS OHOIOTHYECKON
uH(popMaluu (cxemsl, rpaduKy, JUarpamMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCIIONIb30BaTh HAy4YHBIN $3bIK B KauecTBE CpEACTBa HpH paboTe C OHOJOTHYECKOU
uHpOpManrel: TPUMEHITh XUMHYECKHe, (PU3NYECKHe W MaTeMaTU4YeCKUe 3HAKH U CHUMBOJIBI,
dbopmysel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl  HHpOpMAIMH, HHOOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) oOuenmue:

OCYILIECTBIISATh KOMMYHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAlIOre
WINA JUCKYCCUU TIO CYIIECTBY OOCY)XTaeMoi TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMpeIUIaraéMoi 3aJadyd, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBa OOIICHHS, MOHUMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(PIUKTHBIX CUTYAIHi, YMETh CMATYaTh KOH(DIUKTH U
BECTH TMIEPETOBOPHI,

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aUMOJICHCTBUSA, MOHHUMATh HaMEpPEHUS
JPYTUX JIOAEH, MPOSIBIIATh YBAXXHUTEIHHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIONB30BAaHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMECTHAs AeSITeJIbHOCThD:

MOHUMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
peIIeHNH OMOJOTHYECKON TTPOOJIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh TPUMEHEHHS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PEeILICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTHKy U METOABI COBMECTHBIX ACUCTBUI C yu€TOM OOIIMX HMHTEPECOB, U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,
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NPUHUMATh LEJIU COBMECTHOM JAESITENbHOCTH, OPraHMW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUM, PACIpPENCNATh POJIU C YU4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM paboTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOr0 Y4aCTHHKA KOMaHbl B OOLIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IIpeJlaraTb HOBBIE IIPOEKTHI, OLICHMBAThb WJAEHU C IO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYalUsX,
MPOSIBIISATHE TBOPYECTBO U BOOOpaKEHHE, ObITH MHUITHATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMHU AeHCTBHAMM:

1) camoopranu3amnms:

UCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS MJs BBIABICHUS NpPOOJIEeM M HUX pElIeHUs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEEBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JICUCTBUAX M IMOCTYNKAaxX MO OTHOLIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3JI0POBBI0 M 3I0POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MMO3HABATEIBHYIO JESATEIBHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTCIILHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeNOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacmupsATh paMKH y4eOHOT0 MpeaMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCThH 3a PELLICHHE;

OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

C1oco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIMK B Pa3HBIX 00JIaCTsIX
3HaHMH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsSM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTH, OLICHHWBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pellIeHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YNIbTATOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro YEIOBEKa.

HPEIAMETHBIE PE3YJIbTATHI

[MpenmeTHbIe pe3ysbTaThl OCBOCHUS COJACpKaHUS ydeOHoro mpenmera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MPoPUIBbHOTO 00YIeHHST 00yUJaromnuXCs



MVYHULIUITAJIBHOE BIO/DKETHOE OBIEOBPA3OBATEJIBHOE YUYPEXK/IEHUE
«CPEIHAA OBIIEOBPA3OBATEJIBHA HHIKOJIA Ne 14» 'OPOJA KAJIYI'U

Oouonorun. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTUM HaydHble 3HAHUS, YMEHUS H
CIocoObl JEMCTBUIM 1O OCBOEGHMIO, HMHTEPHpPETAMUd M IPEeoOpa3OBaHMUIO 3HAHUM, BUIbI
JEeSITeIbHOCTH 1O TOJYYSHHIO HOBBIX 3HAHWN W HMX NPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)X€ B PEAIbHBIX )KM3HEHHBIX cuTyauusax. [IpeameTHble pe3ysbTaTsl NpeICTaBIEHbI 10 TOAaM
U3Yy4YECHUSI.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buosorus» B 10 kaacce
JIOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE W POJIU OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(bOopMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IMO3HAHUU 3aKOHOB MPHUPOABI H
pelieHny npodieM paloHaIbHOIO IPUPOIOIOIB30BaHUS, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX
YU€HBIX B Pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHHM, KOTOpas BKJIOYAET: OCHOBOIOJATAroIIne
OMOJIOTHYECKHE TEPMHUHBI U TIOHATUSA (PKU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
caMOperyJsilysl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounass teopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOoMOCOMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nenrpax
MHOT000pa3usl ¥ MPOUCXOXKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOIO MOKOJIEHMS, pacIIEIJICHHUs], YUCTOThI FaMeT, He3aBUCUMOro HaciaeaoBanus . Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIMIIBI
(KOMIUIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMH HAY4HOT'O MO3HAHMs, UCHOJIb3YEMBIX B OMOJIOTMYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U YEJIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHH, >KUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX IPOLECCOB: 0OMEHa BelecTB (MeTaboIn3M), MPEeBpallleHNs SHEPTUH,
Opo>xeHHsl, aBTOTPO(HOr0 M reTepoTpo(HOro TUMOB MUTAHHS, (POTOCHHTE3a M XEMOCHUHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHS,
WHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aMMOCBS3M MEXIY OPTaHOWJAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUi, >KMBOTHBIX M 4YelloBeKa M MX (QYHKIHUSIMH, MEXKIy CHCTEeMaMHU OpraHoB U HX
GyHKIUSAMHE, MEXAY JTanaMu oOMeHa BEUIeCTB, dTalmaMH KJIETOYHOIO IMKJIa U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, JTalaMH SMOPHOHAIBHOTO pPAa3BUTHSA, TE€HOTUIIOM U (PEHOTUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;

YMEHUE BBISBIATh OTIMYMUTENIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCJIE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apIyMEHThI, ONOJOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIsl JOKA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL;

YMEHHME pellaTh OHOJIOTHYECKUE 3a7aud, BBISBIATH NPUYMHHO-CIECICTBEHHBIE CBS3HU
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TIPOIleCCAaMU U SIBICHUSAMHU, JEJIaTh BBIBOABI U
IIPOrHO3bl HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;
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YMEHHE BBINOJIHATH JTAOOpPATOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia Mpu
paboTe ¢ yaeOHBIM U JIA0OPATOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bl, MPOBEPSATH HUX OSKCIEPUMEHTAIBHBIMH CpEJCTBAMU,
bopMynupys 1eib UCCIeI0BaHus, aHAIM3UPOBATh MOJIYY€HHbIE PE3YNIbTAThI U JIeJIaTh BBIBOIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATEIbCKOW paboTe 1Mo OMOJIOTHH, SKOJIOTHU H
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO MPEICTABIATH
MOJIyYECHHBIE PE3Y/IbTAaThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCJIEeIOBaHUI B o0nactu
OMONOTUM W MEOUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OYAyIeH MpopecCHOHATBHON AEITeILHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO35HCTBA, MHUILIEBON
MPOMBIIIIICHHOCTH, YTIyOJsTh IO3HABATEIbHBIH HWHTEPEC, HAMPABICHHBIA HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIICH NPOMECcCHH H TPOAODKEHHE OWOJIOrMYECKOTO 00pa3oBaHUS B
OpraHu3aIsIX CPEAHET0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHOro mnpenmera «buonorus» B 11 Kaacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B IO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUH HKOJOTHYECKUX MpoOJeM 4YeloBeYecTBa, a TAaKKe B PEIIEHUU BOIPOCOB
paloHaIbHOTO MPHUPOJIONONIB30BaHUS, U B (HOPMHPOBAHMHM IIEHHOCTHOTO OTHOIICHHS K
npupojie, oOIIECTBY, YEIOBEKY, O BKJIaJle POCCUUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUH;

yYMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUM, KOTOpas BKIIIOYAET ONpPEJesICHUS U
NOHUMaHHUE CYIIHOCTH OCHOBOIOJAraroIluX OWOJOTHYECKUX TEPMHUHOB M TOHATHH (BUI,
sKocucreMa, Ouocdepa), Oumosormdyeckue Tteopuu (dBomtonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHUYecKas Teopus sBomtonuu), yueHus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
sBosronny, B.W. Bepraanckoro — o 6uocdepe), 3akoHsl (reHeTHueckoro pasHonecus [x. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonctsa K. M. bapa), npaBuna (Mmunumyma 0. JIubuxa,
AKOJIOTHYECKON MUPaMUIbl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHME BIaJ€Th OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, WCIONb3yEMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX >KUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHeE,
HaOJroIeHne, YKCIIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOIOTIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACNATh CYUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIreOIE€HO30B, AKOCHUCTEM U
O6uocdepsl, CTAOMIM3UPYIOIIETo, MABIKYIIETO W pa3pbIBAIOIIETO €CTECTBEHHOro O0TO0pa,
AITOMIATPUIECKOTO ¥ CUMIATPUIECKOTO BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII dBOJIOIUU
Ha TeHO(OH] MONYJSIUHU, MPUCIOCOOIEHHOCTH OPraHU3MOB K cpefie OOUTaHus, YyepeloBaHUs
HAIpPaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTHU B SKOCUCTEMAX;

YMEHUE YCTaHaBIMBATh B3aWMOCBSI3U MEXIY MPOLECCAMU 3BOJIIOIUY, JBIKYIIUMHU
CHJIaMH aHTPOIOTeHE3a, KOMIIOHEHTAMH Pa3JIMYHBIX HKOCHCTEM W MPUCIOCOOIICHUSMH K HUM
OpraHU3MOB;
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YMEHHE BBISIBJISTH OTJIUYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpene oburtaHus, aOMOTHYECKHX U OMOTHYECKHX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBa POJCTBA OPTaHM3MOB pa3HBIX CHCTEMAaTUYECKUX TPYIIIL,
B3aMIMOCBSI3M OPTaHM3MOB M CpeIbl OOWTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUS] MHOT000pa3us BUJOB M IKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHSI TPUPOILI U
YeJI0BEYECTBA,

YMEHHE pellaTh OUOJNIOTWYECKUE 3aJaud, BBISBISATh MPUYMHHO-CIECICTBEHHBIC CBS3U
MEXYy HCCIICyeMbIMH OHWOJOTHYCCKHMH TIPOIECCAMU U SIBJICHUSMH, JICJIaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTte ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYAOBAHHUEM;

YMCHHE BBIJIBUTATh THUIIOTE3BI, IMPOBEPATh HUX DKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIUpys 1IeTbh UCCIICT0BaHMS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HCCIIEI0BATEIbCKOM paboTe Mo OMOJIOTHH, SKOJOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJUYHO MPEACTABIATh
MOJTyYEHHBIC PE3YJIbTAThI HA YICHUYCCKUX KOHPEPCHITUSX;

YMCHHE OIICHWBATh THUIIOTE3bl W TEOPHUH O TMPOUCXOKIACHUHM IKU3HHU, YEIOBEKa U
YeNOBEUYEeCKUX pac, O MPHUYMHAX, MOCIEICTBUAX U CIOCO0axX MPEeAOTBpAIlEHUs TII0OATBHBIX
U3MEHEeHu# B buocdepe;

yYMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON NeTETbHOCTH B
obmacT  OWOJIOTHMH,  OKOJOTHH, TPUPOIOIOJIB30BAHUS, MEIAWIMHBI, OWOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SWUCTBA, MUINEBON MPOMBIIUIEHHOCTH, YIIyOIsATh
MO3HABATENbHBIN WHTEpEC, HAmNpaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH
npodeccuu M MPOAOIKEHUE OMOJOTHYECKOTO0 O0O0pa30oBaHUsI B OpraHU3AIMSAX CPEIHETO
MPO(ECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.
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TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypesI
1 buonorus xak Hayka 1
2 JKuBbIe cuCTEMBI 1 X U3yUYEHUE 2
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KISTKH 10
5 Ctpoenue u GyHKINH KICTKH 8
6 OOMeH BellecTB U MpeBpallleHue SHEPTUH B 9 1
KJIETKE
; Hacnencreennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMHM OpraHu3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetrnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1




MVYHULIUITAJIBHOE BIO/DKETHOE OBIIEOBPA3OBATEJIbHOE YUYPEXIEHUE
«CPEIHAA OBIIEOBPA3OBATEJIBHAS HIKOJIA Ne 14» 'OPOJA KAJIYI'U

16 BuorexHonorus u cuHTeTUYeCKast OUOI0rUs 4

17 PeszepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
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11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI pecypen
1 3apokJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YNbTaThl 14 2
3 MakpoaBosronus U e€ pe3yabTaThl 6
4 [IpoucxoxaeHne 1 pa3BUTHE KU3HA HA 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranu3Msl U cpesia 0OUTaHMs 15
8 DKOJIOTUS BUJIOB U MOIYISUN 0.5
9 DKoJorusi coo01EeCTB. DKOJIOTHYECKUE 12 05
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




