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COJAEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue NPOrpaMMbl, BBIJEIEHHOE KVpPCUBOM, HE BXOJIUT B IPOBEPKY TIOCYAAPCTBEHHOU
uroroBou arrecranuu (['MA).

Tema 1. Buosiorusi kak Hayka

CoBpemeHHast Ouosorusi — KOMIUIEKCHass Hayka. Kparkas wuctopusi pa3BUTHS OHMOJIOTHH.
buonornueckue Hayku W u3ydaemble MU TnpoOneMbl. DyHAaMEHTaJIbHbIEC, MPHUKIAJHBIE U TOUCKOBBIE
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3nayenne Owojornd B (POPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA.
[Ipodeccun, cBa3anHble ¢ Ouosorueil. 3HadeHHe OMOJIOTHM B MPAKTUYECKOW AEATEIbHOCTU 4YeNIOBEKa:
MEHIINHE, CEIbCKOM X035HCTBE, IPOMBIIIJIEHHOCTH, OXpaHE MPUPO/IBL.

JdeMoHcTpauuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, Y. ['apseit, . Mennens,
B. U. Bepnaackuii, U. I1. Tlasnos, . . Meunukos, H. . BaBunos, H. B. Tumodeer-Pecosckuit, Jx.
Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMn», «CrucreMa OMOJIOTHYECKUX HAyK.

Tema 2. /KuBble cucTeMbl 1 X H3y4YeHHUE

XKusble cucrembl Kak mpeaMeT u3ydeHus Ouosornu. CBOWMCTBA JKHMBBIX CHCTEM: E€IUHCTBO
XMUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTb, CJIOXHOCTh U YIOPSAOYEHHOCTH CTPYKTYPHI,
OTKpPBITOCTh, CAMOOPTaHU3AI1sl, CAMOBOCIPOU3BEACHHE, Pa3ApaKMMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3auu >KUBBIX CUCTEM: MOJEKYISPHBIA, KICTOYHBIM, TKAHEBBIA, OpPraHW3MEHHBINU,
MOMYJISIIIMOHHO -BUIOBOH, 9KOCHCTEMHBIN (OMOTEOIICHOTUYECKUH ), OonocdepHbI. [Tpomeccsr,
MIPOUCXOJAIINE B KUBBIX cucTeMax. OCHOBHbIE MpHU3HAKU KHUBOTO. JKu3Hb Kak (opma CyliecTBOBaHUS
Marepuun. Hayku, nzydaromue >KMBble CHCTEMbI Ha Pa3HbIX YPOBHIX OpPraHN3aluu.

N3yuenune xuBbIX cucteM. MeTobl Onosiorndeckoi Hayku. Habmionenue, n3Mepenue, SKCIIepUMEHT,
cucrtemaTusanus, MetaaHanus. [loHsTHE O 3aBUCMMOW M HE3aBUCUMOM TmiepeMeHHoul. [lnanupoBanue
skcnepumenTta. [loctaHoBka u mpoBepka rumote3. HyneBas rumnore3a. [lonstue BbIOOpKHM U €€
JoCTOBEpHOCTh. Pa3dpoc B Ouonornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH IMOIYYEHHBIX PE3YJIbTaTOB.
[IpyuunHel HCKa)XKEHUS PE3YJIBTATOB SKCIIepUMEHTa. [[oHATHE CTaTHCTUYECKOIO TECTa.

JdemoHcTpauuu

Tabnuips! u cxembl: «OCHOBHBIE TPU3HAKHU KU3HN», «bHonornyeckue cucreMsd», «CBOMCTBA KUBOM
MaTepum», «YPOBHU OpraHU3aluu KUBOM IpUPoab», «CTpOEHUE KUBOTHOM KIETKW», « TKaHU KUBOTHBIX»,
«CHcTeMbl OPraHoOB YeJIOBEUYECKOro opranuiMay, «buoreorenos», «buochepa», «MeToapl U3ydeHHS )KUBOU
MIPUPOJIBI».

Ob6opynoBanue: JjabopaTopHoe OOOpyIOBaHUE [UIs TPOBEIACHHS HAONIIOJIEHUM, HW3MEpPEeHHIA,
JKCIIEPUMEHTOB.

IIpakTHyeckas padora «/cnonp30BaHue pa3IMYHBIX METOJOB MPU U3YYEHUH )KUBBIX CUCTEM).

Tema 3. Buonorus KjieTrku

Knetka — cTpykTypHO-GyHKIIMOHANBHAS €IUHUIA XUBOTO. VIcTOpUs OTKpBITUSA KIeTKU. PaGoTsl P.
I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUU.

MeTtoabl MOJIEKYJISPHOM M KIETOYHOM OHOJIOTMH: MMKPOCKOIHS, Xpomartorpadus, siaekTpodopes,
METOJI MEUEHBIX aTOMOB, Ju(depeHIaTbHOe HEHTPUPYrUpOoBaHUe, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue
Qukcuposannvix Kiemok. IEKTpOHHass MHKpockonusi. Koughoxanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyeHue Kiemox.

JdeMoHcTpanuu

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



Tabmuuper u cxembl: «CBETOBOM MHKpPOCKOI», «DIEKTPOHHBIH MHKPOCKOI», «lcTtopusi pa3BUTHA
METO/I0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM  MHUKPOCKOI, MHUKpPOIPENaparbl  PAaCTUTENbHBIX, JKUBOTHBIX U
OaKTepUaATBHBIX KIIETOK.

IIpakTuyeckas padora «3yueHre MeTOI0B KJIIETOYHON Onosioruu (xpomarorpadus, snexTpodopes,
maddepenunansaoe nentpudyruposanue, [1LP)».

Tema 4. Xumnueckasi Opranu3anus KIeTKH

XUMUYECKUN COCTaB KIETKUM. Makpo-, MUKpPO- W YyJIbTPaMHUKpPOd3JIEMEHTh.. Boma u e€ poisib Kak
pacTBOpUTEIIS, peareHTa, yuacTHe B CTPYKTYPUPOBaHUU KIIETKH, TeIUIOperyisiund. MuHepaibHble BellecTBa
KIIETKHU, UX OHoJiorudeckast poJib. Pojib KaTHOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BeliecTBa KJIETKU. buonornueckue mnonumMepsl. benku. AMHHOKHCIOTHBIN COCTaB
6enkoB. CTpyKTypbl OenkoBoii Mousiekynbl. IlepBuuHas cTpykrypa Oenka, menTujaHas cBA3b. BropuuHas,
TpeTUuHasi, YeTBepTUYHas CTPYKTyphl. JleHarypamnus. CBoiictBa OenkoB. Kiaccupukanus Oenkos.
buonorunueckue pynkum 06enxoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapu/ipl, AMcaxapuabl, OJIMTOcaxapuabl U noiaucaxapuabl. OOMIMA MJIaH CTPOEHHUS
1 (PU3HKO-XMMHYECKHE CBOMCTBA YriaeBoA0B. bruonornueckue GyHKIMH YTIE€BOAOB.

Jluuger. TuapodunsHo-THApPOGOOHBIE cBoMcTBa. Kiaccubukarmus naunuaoB. Tpuriuiepusl,
dbochomumuapl, BOCKH, crepouabl. buonorndeckne GyHkiuu unmuaoB. OO0mue cBOMCTBa OMOJOTUYECKUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. [JHK m PHK. Crpoenune HyknemHoBbIX kucioT. Hykneotwasl. [IpuHnmn
komruieMenTapHocTu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitHas crimpans. MecToHaxoXaeHHEe U
ounonornueckue ¢pynkuu JJHK. Bugst PHK. ®ynkunn PHK B kieTke.

Crpoenune monekynsl AT®. Makpospruueckue cBs3u B mMojiekyine AT®. buonorudeckue QyHkmum
AT®. BoccTaHOBJICHHBIC TIEPEHOCUMKU, UX QYHKIIMH B KIETKe. [pyeue Hykneozuompugocghamor (HTD).
CexBenupoBanue [IHK. Memoouwl cenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykrypHas OwoJsorusi: OWOXMMHYECKHE W Ouodu3nyueckue MCCIEeNOBaHUS COCTaBa |
MIPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJEKYN. Mooderuposanue cmpykmypol u QYHKYuti OUOMONEKYL U UX
Komniexkcos. Komnvromepuwiii ouzaiin u opeanudeckuil cunmes 6UOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpauuu

[Toptpertsr: JI. [onunr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®@pankinun, @. Canrep, C. [Ipy3unep.

Huarpammber: «PacnpeneneHue XUMUYECKHX JJIEMEHTOB B HEXKMBOW mpupone», «Pacmpenenenue
XMUMHYECKUX JIEMEHTOB B JKUBOI MPUPOJIE».

Tabmumpr u cxembl: «llepuonnyeckas TabnauIa XUMUYECKUX DJIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOJbI», «BemiectBa B coctaBe opraHuzMoB», «CTpoeHue MoleKynbl Oenka», «CTpyKTypbl OenKOBOM
MOJIEKYNbI», «CTpOoeHHE MOJIEKY YTIeBOA0BY», «CTpoeHHe MOJEKYN TUIUA0BY, «HyKIenHOBbIE KHCIOTHIY,
«Ctpoenne monekynbl ATDy.

O6opynoBaHue: XUMUUecKas ocya 1 000pyI0BaHHE.

JlabopaTopnasi pa6ora «O0GHapyxeHHEe OETKOB C IOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

JlabopaTopHas padora «lccrnenoBanre HyKIIEMHOBBIX KUCIIOT, BBIJCIEHHBIX U3 KIETOK Pa3IUYHBIX
OpPraHu3MOBY.

Tema 5. Ctpoenne u pyHKIMH KICTKH

Tumns! kneTok: sykapuoTHueckast U npokapuotudeckas. CTpykTypHO-(pyHKIIMOHAIbHbBIE 00pa30BaHUs
KIIETKH.

Crtpoenne mnpokapuoTHueckoil kietku. Kierounas creHka Oakrtepuil u apxedl. OcoOGeHHOCTH
CTpOCHHUSI TeTepoTpo(HOM M aBTOTPO(GHON NPOKAPHOTHUYECKUX KIETOK. MecTo W poJib HPOKapuoT B
OnoIIeHO3aX.

Crtpoenre ¥ (YHKUMOHMPOBAHHE OHYyKapuOTHUecKoW KieTku. [lnmasmartndeckas wmemOpaHa
(mnazmanemma). CTpykTypa miia3MaTHYecKod MemOpaHbl. TpaHCHOPT BELIECTB uepe3 IIa3MaTUYEeCKyIo
MeMOpaHy: naccuBHBIM (quddy3us, oOneruénHas nudp¢ys3us), aKTUBHBIA (NEPBUYHBIA M BTOPUYHBIHI



akTUBHBINA Tpancnopt). [lomynponuraemocts MmeMOpanbl. Pabota HaTpuii-kanmeBoro Hacoca. DHJIOIMTO3:
NUHOLUTO3, (aromuro3. Dk3ouuto3. Kierounas crenka. CTpykrypa W (DyHKIMHM KIETOYHOH CTEHKH
pacteHuii, rpuboB.

Huronnazma.  Lwuro3zons.  [urtockener.  JIBwkenwe  1muTomiasmbl.  OpraHoujbl  KJIETKH.
OnHoMeMOpaHHbBIC OPraHOUABI KIETKU: 3HAomnazmatudeckas cetb (DI1C), anmapar ['onbmku, IM30COMBI,
uX cTpoeHue M QyHKIUH. B3aumMocBs3b 0JHOMEMOPAaHHBIX OPraHOMJIOB KiIeTKH. CTpoeHHe rpaHyssipHOTO
perukynyma. Mexanusm nanpasienus 6eaxos ¢ IIIC. CuHTe3 pacTBOPUMBIX O0enkoB. CHHTE3 KIIETOYHBIX
MeMOpaH. ['mankuii (arpaHyJsSIpHBIN) SHAOTUIA3MATHYECKUN peTukyayMm. CekperopHas (yHKIHs armapara
Tomemxu. Moougurayus berxkos 6 annapame [ onvoocu. Copmuposxa bdenxkos ¢ annapame I onvooicu.
Tpancnopr BemecTs B KiIeTKe. Bakyosn pacturensHbIX KieTok. Kiierounslii cox. Typrop.

[TonyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHJIPUHU, IIACTUBL. [Ipoucxodcoenue MumoxoHopui u
naacmud. Cumbuoeenes (K.C. Mepexckosckuii, JI. Mapeynuc). Ctpoenue u (yHKIIMA MHUTOXOHIPUN U
mwiactul. IlepBuuHble, BTOpUYHBIE U CIOXKHbBIE TUIACTUABI (DOTOCUHTE3UPYIOMIUX 3YKapHOT. XJIOPOILIACThI,
XPOMOIUIACTBI, JICUKOTIACTHI BBICIIUX PACTCHUH.

HememOpanubie opranounpl kiaetku CTpoeHue M (QYHKUUHM HEMEMOpPAaHHBIX OpPraHOWUIOB KIIETKH.
Pubocomel.  Ilpomescymounvie  ¢punamenmol. MuxkpoduiaMeHTbl. AKmuHosble MUKpODUIAMEHMbL.
MplieuHble KIETKU. AKMmuHo8ble KOMHOHEHMbl HeMbluleunblx Kiemok. Mukporpybouku. Kierounsrit
ueHTp. CTpoeHHe U JBUKEHHE KI'YTHUKOB U pecHHYeK. MUKpOTpyOOouKkHu muTorniazMel. Llentpuons. benxu,
accoyuupoganHule ¢ MUKpogunamenmamu u muxpompyboukamu. MomopHule denxu.

Anpo. ObGonouka siipa, XpOMaTUH, KapHvoIUla3Mma, SAPBIINIKH, UX CTpOeHHE M (YyHKUMH. SaepHbIi
0enkoBbIil MaTpuKc. [IpocTpaHCTBEHHOE PacHOIOKEHUE XPOMOCOM B MHTEp(a3zHOM sifpe. DyXpomamuH u
cemepoxpomamur. benku XpoMaTWHA — THUCTOHBI. /{uHamuka s0epHou 00010uYKu 6 mumosze. foepHbiil
Mpancnopm.

Knerounsie BxmoueHus. CpaBHUTEIbHAS XapaKTEPUCTHUKA KIETOK JYKApUOT (pacTUTEIHHOM,
YKUBOTHOM, TPUOHON).

JdemoHcTpauuu

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

Tabmuupr u cxembl: «CTpOCHHE JYKAPUOTHUYECKOW KIETKM», «CTpPOCHHE >KUBOTHOM KIIETKH,
«CTpoeHue pacTUTENIbHON KIETKW», «CTpOeHHUE MUTOXOHAPUMN», «Sapo», «CTpoeHrne MpoKapuoOTUYECKON
KIICTKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpPOIpenapaThl pacTUTEIbHBIX, MKHUBOTHBIX KJIETOK,
MUKpOTpenaparbl 6akTepHalbHbIX KIETOK.

JlaGoparopHas padora «/3yueHue CTpOCHUS KIIETOK Pa3JIMYHbIX OPraHu3MOB).

IIpakTnuyeckas padora «/3ydyeHue CBONCTB KIETOYHON MEMOpaHbI».

JlabopaTopnas padora «/ccienoBanue mia3Moin3a U Jeria3Moan3a B PACTUTENIBHBIX KIETKAX).

IIpakTnyeckas padora «/3ydyeHue ABMKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKaX).

Tema 6. OOMeH BeleCcTB U NMpeBpPallleHUe SJHEPIUH B KJIeTKe

AcCUMWIALINS U TUCCUMUIIALINAS — JIB€ CTOPOHBI MeTabomu3ma. Tumbsl 0OMeHa BEeIECTB: aBTOTPO(HBII
U rerepoTpodHbIf. YdacTue KUCIOpoaa B OOMEHHBIX IMpolieccax. JHEpreTuieckoe odecrneyeHne KIeTKU:
npeBpameHue AT® B oOMeHHBIX mporeccax. DEepMEHTATUBHBIM XapakTep peaknuii KIETOYHOTO
Merabonu3zma. DepMeHTHI, WX CTpPOEHHUE, CBOWCTBA M MexaHu3M JneicTBus. Kodepmentsl. Orauuus
(epMEeHTOB OT HEOPraHMYECKUX KaTamu3aTopoB. benku-akTHBaTOphl U OEIKU-UHTHUOUTOPHI. 3aBUCHMOCTD
CKOPOCTH (pepMEHTATUBHBIX PEAKIIUi OT pa3IMYHBIX (PaKTOPOB.

[lepBUUHBIN CMHTE3 OPraHUYECKUX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
gpomocunmes y oaxmepuii. Ceemocodbuparowjue nueMeHmsl U NuUMeHmvl peakyuoHno2o yeHmpa. Poib
XJIOpoIIacToB B mporecce (otocunteza. CBeroBas u TeMHOBasi ¢a3bl. Pomoovixanue, Cz., Cs. u CAM-
munsl pomocunmesa. lIpoyKTUBHOCTb (OTOCHHTE3a. BiMsHHME pa3nuyHbIX (PAKTOPOB HAa CKOPOCTb
¢dorocunTesa. 3HaueHue HOTOCHHTE3A.



Xemocunte3. Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQHUIHpYIOIIHE  OakTepuw,
xKenez00aKkTepuu, cepoOdaKTeprn, BOIOPOIHbIE OakTepru. 3HaUeHUE XeMOCHHTE3a.

Anaspobnsie opranu3mbl. Bunsl 6poxxenust. IIpoaykTsl OpoKeHHs U WX UCTOJIb30BAHUE YEIIOBEKOM.
AHa3poOHBIE MUKPOOPTraHU3MBI KaK 0OBEKThI OMOTEXHOJIOTHH U BO30yIUTEIH 00JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTallbl dHEpreTuueckoro odmena. IloaroroBurenbHbI dTam. [nukonus —
OECKUCIIOPOAHOE PACIIEINICHHE TIFOKO3BI.

buonorumueckoe okucieHue, WIM KJIETOYHOE JpIXxaHue. Ponb MHUTOXOHApPHII B Ipoleccax
Oouonormdeckoro okucicHus. Luknmdyeckue peaknuu. OkucnutelbHOE (GochopumupoBanue. Iuepeus
Membpanno2o epaduenma npomonos. Cunmes AT®: paboma npomonnou ATD-cunmaszwi. [IpenmyrnecTBa
a’poOHOTO TTyTH 0OOMEHA BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTH SHEPTETHISCKOTO OOMEHa.

JdeMoHcTpanuu

[optpertst: Ix. Ilpuctnu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Murtuenn,
I'. A. 3aBap3uH.

Tabmuupl n cxembl: «DoTocUHTE3», «IHEpreTudeckuii ooMmen», «buocunTes Oenkay, «CtpoeHue
dbepmeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHKPOCKON, OOOpYyAOBaHME JJsi TPUTOTOBIEHUS TOCTOSHHBIX H
BPEMEHHBIX MHKPOTIPENIapaToB.

JlabopaTopHas padora «/3yueHre KaTaIMTUYECKOW aKTUBHOCTU (PEpMEHTOB (Ha MpUMEpe aMHIIa3bl
WJTU KaTajasbl)».

JladopaTopnasi pabora «/3yuenue ¢epMEHTATUBHOTO pACIICIUICHUS TEPOKCHIAa BOJOPOJa B
PaCTHTEIHHBIX U )KHBOTHBIX KJIETKAX).

JlabopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE NMPOIIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HaciencrBeHHasi nHpopManus U peajau3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpuHIUMI KOMIUIEMEHTApHOCTH B pPEaKLUUAX MATPUYHOTO CHHTE3a.
Peanmuzamust HacnenctBeHHor wuHGopManuu. ['eHeTHMYeCKWil KoM, €ro CBOWCTBA. TpaHCKpHUMIMS —
Marpuuabli cuHTe3 PHK. IlpuHOMOBI TpaHCKpUNIMU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAJUICIbHOCTD,
acumMmeTpuuHOCTh. Cospesanue mampuunsix PHK 6 syxapuomuuecxoii kniemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ sranpl. Yyactue TpancnoptHbix PHK B OnocuHTese Oenka. YcinoBus OnocuHTE3a
oenka. KogupoBanne aMuHOKHUCIIOT. Posib pubocom B OMocHHTE3e OelKa.

Coepemennvie npeocmasnenuss o cmpoeHuu 2eHog. Opranuzanys reHoMa y MPOKapUOT U YKApHUOT.
Perynsuusi akTHBHOCTH TreHOB y mpokapuoT. I'mmore3a onepona (®. XKako06, XK. Mano). MoaekyrapHule
MexXanuzmvl IKcnpeccuu 2eHog y aykapuom. Ponb xpomamuna 6 pe2ynayuu pabomsi ceHos. Perynsauus
0OMEHHBIX MPOIECCOB B KieTke. KieTouHslit romeocTas.

Bupychel — HekneTounble (OPMBI KU3HU U OONHUraTHble mapa3uthl. CTPOEHUE MPOCTHIX U CIOKHBIX
BUPYCOB, pETPOBUPYCOB, OaktepuodaroB. Kuznenmnvii yuxn JHK-cooepocawux eupycos, PHK-
cooepaicawux 8upycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasd, UHmezpasd.

Bupychbie 3a0oneBanusi 4enoBeka, >XKUBOTHBIX, pacteHuit. CIINUJ[, COVID-19, comnmanbHeie u
MEHUIIMHCKUE MPOOIEMBIL.

Buoungopmamuka: unmeepayus u anamuz 6Goavwux maccueos («bigdatay) cmpyxkmypuoix
buonoeuveckux oanuvix. Hanomexnonocuu 6 ouonocuu u meouyune. Ilpocpammupyemoie Qyukyuu 6eiKos.
Cnocobuvl 0ocmagku iekapcms.

JdeMoHcTpanuu

[Hoptpetsr: H. K. Konsnos, . U. iBanoBckuii.

Tabnuue! u cxemsl: «buocunres 6enkay, «I'eneTnueckuit Koy, «Bupycs», «baktepuodaruy.

IIpakTnuyeckas padora «Co3nanue MOJENN BUPYCay.

Tema 8. 7/Ku3HeHHBbIN HUKJ KJIETKH



Knerounbrii muki, ero mepuonsl u perymsius. Mutepdasa m mMuto3. OcoOEHHOCTH MPOLIECCOB,
nporekarmux B uHTEepdase. Iloaroropka kieTku K aeneHuto. [IpecuHTeTHYECKH (MOCTMUTOTHYECKUH),
CUHTCTHUYECKUN U TIOCTCUHTETHUECKUHN (TIPEMUTOTUIECKHI ) TepHO bl HHTEP(]A3HL.

Marpuunsiii cunre3 JHK — pennumkanms. Ilpunnunsr permmmkanuu JHK: xommemeHTapHOCTS,
IIOJIyKOHCEPBATUBHBIM CUHTE3, aHTuUnapauenbHoctb. Mexanusm perumkanuun  JHK.  Xpomocomsr.
Crpoenune xpomocom. Tenomepsl u Tenomepasza. XpoMOCOMHBINA HAOOP KICTKH — KapUOTHIL. J[UTUTOUIHBIN 1
rarIouIHbINA HabOpbl XpoMOCOM. ["'oMoJI0ru4HbIE XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenue knetkn — Muto3. Craguu MHUTO3a M MPOUCXOJALIME B HUX Ipolecchl. THUIBI MHUTO3a.
Kaprokunes n nutoknHes. buosiornueckoe 3Ha4yeHIE MUTO3a.

Perymsiiust MUTOTHYECKOTO LIMKIIA KIETKU. [IporpaMMupyemas kjaeToyHasi Tu0enb — aromnTos.

Knerounoe sapo, XpoMocoMmbl, (YHKIMOHaJdbHAasi TE€HOMUKA. Mexanusmel npoaugepayuu,
oughgepenyuposxu, cmapenusi u eubenu kKiemox. «L{ugposas xiemxay — ououngopmamuueckue mooenu
@DYHKYUOHUPOBAHUS KTEMKU.

JdeMoHcTpauuu

Tabmuupbl 1 cxembl: «KU3HEHHBIN MUK KIETKH», «Muto3», «CTpoeHne xpoMocom», «Pernmukarus
JTHK».

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKpoTpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKa JIyKay.

JlaGoparopHas padora «/3yuyeHne XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopHass paGora «HabmioneHue MHTO3a B KJIETKaX KOHYMKA KOpEUIKa Jyka (Ha TOTOBBIX
MUKpOTpenaparax)».

Tema 9. Ctpoenne u pyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpasue opraHu3MoB. OJHOKIIETOUHBIE, KOJOHHAJIbHBIE, MHOTOKJIETOYHBIE
OpraHU3MBlI.

OcoOeHHOCTH CTPOCHHS U >KU3HENEATENHHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrtepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, Ipyrue NpoTucThl. KonoHuanbHble OpraHu3MBbl.

B3anmocCBsI3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMbI OpraHoB. OpraHuzm
Kak euHoe 1enoe. 'omeocras.

Txanu pacreHuid. TUIBI pacTUTENBHBIX TKaHEW: oOpa3oBareibHas, MOKPOBHAs, IPOBOIAIIAS,
OCHOBHasi, MexaHuyeckasi. OCOOCHHOCTH CTPOCHHS, (PYHKIMNH U pacHoOJIOKEHUs TKaHeH B opraHax
pacTeHui.

TkaHM JKMBOTHBIX W 4eJlOBeKa. THIbl >KMBOTHBIX TKaHEH: SIUTEIUAIbHAs, COCIUHUTEIbHAS,
MblleyHasi, HepBHasi. OcoOeHHOCTH CTpOeHUs, PYHKIUN U pacloJIOKEHUsl TKaHel B opraHax >KMBOTHBIX U
YEJI0BEKa.

Oprassl. BereratuBHble U reHEpPATUBHBIE OpraHbl pacTeHUil. Opralbl U CUCTEMbI OPraHOB KUBOTHBIX
1 yenoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Omnopa Ttena opranu3moB. Kapkac pacteHuil. CkeneTrbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHbIil U BHyTpeHHU ckeneT. CTPOEHHE U TUIIBI COCTMHEHUS KOCTEM.

JIBukeHre OpraHu3MoB. JIBWJKEHHE OJHOKJIETOYHBIX OpraHu3MOB: amMEOOUAHOE, JKIYTHKOBOE,
pecHuyHoe. [IBMKE€HME MHOTOKJIETOYHBIX PACTEHHI: TPONU3MbI M HACTUHU. J[BU)KEHHE MHOTOKIJIETOYHBIX
KUBOTHBIX U YeJOBEKa: MblllieuHas cuctema. Pedrexc. CkeneTHbie MBIIIIBI U X paboTa.

[Iuranune opranusmos. llorioiieHre Boibl, YrIEKUCIOro ra3a 1 MUHEPAIbHBIX BEIIECTB PACTEHUSIMHU.
[Iuranue KUBOTHBIX. BHYTpUNOIOCTHOE M BHYTPUKIETOYHOE mulleBapeHue. lluTtaHue NO3BOHOUYHBIX
AKUBOTHBIX. OTIENbl MUIIEBAPUTENBHOTO TpakTa. [IumeBapurensHble xenesbl. [IumeBapurtensHas cuctema
YEJI0BEKa.

Hpixanue opranusmoB. Jlpixanue pacreHuit. Jlpixanue xuBOoTHBIX. Juddysus razo uyepes
noBepxHOCTh KiIeTKu. KoxkHoe npixaHue. JlpixarenbHas MoBepXHOCThb. JKabepHoe M JErOYHOE JbIXaHHE.
JIbIXxaHWE IO3BOHOYHBIX JKMBOTHBIX WM YEJIOBEKA. OBOJIOLUOHHOE YCJIOXKHEHUE CTPOEHUS JIETKHUX
MO3BOHOYHBIX >KMBOTHBIX. JlpIXarenpHas cucTeMa 4elnoBeka. MeXaHuW3M BEHTWISIUMU JIETKUX y MTHI] U
MIeKonHUTamuX. Perymsamnus apixanus. JlprxarenbHble 00BEMBL



Tpa"cnopr BelecTB y OpraHu3MoB. TpaHCIOpPTHBIE CHUCTEMBI pacTeHUM. TpaHCHOPT BEIIECTB Yy
KUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucTema I03BOHOYHBIX JKUBOTHBIX U
yenoBeka. Cep/ie, KpOBEHOCHBIE COCYAbI U KpoBb. Kpyru KpoBooOpaleHrs. DBOIMIOLMOHHBIE YCIOKHEHHS
CTPOEHHUSI KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX KHUBOTHBIX. PaboTa cep/ma u e€ peryssius.

Boigenenue y opranusMoB. Beinenenue y pactenuil. Beinenenue y >kMBOTHBIX. COKpaTUTENbHbIE
Bakyosiu. Opransl BeigeneHus. Ouibrpanus, cekpenuus U 0OpaTHOE BCAaChIBaHUE KaK MEXaHU3MBI PaOOTHI
opraHoB BbiaeneHUs. CBs3b IMOJIOCTH Te€la ¢ KPOBEHOCHOW M BBIJIEIMUTEIbHOW cUCTeMaMM. BbiieneHue y
MMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. Ctpoenne u pyHkunonupoBanue Hegpona. OOpazoBaHue
MOYH Yy 4EJIOBEKa.

3amura y OpraHu3MoB. 3allliTa Yy OJHOKJIETOYHBIX oOpraHu3MoB. CrHopbl OakTepuil U LUCTHI
IpocTedmuX. 3aluTa y MHOTOKJIETOUYHbIX pacTteHuil. Kyrukyna. CpencrBa macCMBHOM UM XMMHUYECKOM
3auThl. UTOHIUABI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX NpOM3BOJAHBIE. 3alllUTa OpPraHu3Ma OT
6onesnel. MIMmyHHas cucreMa dYenoBeka. KierouyHbli M TyMOpalbHbIH MMMYHHUTET. BpoXI€HHBIN U
MpUOOPETEHHBIN crienupuyecKknii IMMYHUTET. Teopus KJIOHAJIbHO-ceIeKTUBHOTO uMmyHuTeta (I1. Dpnux,
®. M. bepuert, C. Tonerasa). BocnanurensHbsle OTBETHl OpraHu3MoB. Poiib BpOXKAEHHOTO MMMYHHUTETA B
Pa3BUTHHU CUCTEMHBIX 3a00JI€BaHUMN.

PasgpaxkumocTe M perymsanus y OpraHusmMoB. Pa3ipakuMOCTh y OJHOKJIETOYHBIX OPraHM3MOB.
Takcucsl. Pa3npaxuMocCTh M peryisuus y pacTeHuil. POCTOBBIE BEleCTBA U UX 3HAYECHUE.

HepBHast cucrema u peduiekTopHas perynauus y XUBOTHbIX. HepBHas cucrema u €€ OTHENBI.
OBOJIIOIIMOHHOE YCJIIO)KHEHHE CTPOCHHSI HEPBHOM CHCTEMBI Yy >KMBOTHBIX. OTHENBl TOJOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pedrekropHas ayra. besycioBHbIie u yCIIOBHBIE PEIICKCHI.

I'ymopanpHas perymsuvs ¥ >HIOKPHHHAs CHCTEMa JKMBOTHBIX M 4esloBeKa. JKenespl dHIOKPUHHOU
CUCTEMBbl W HUX TOPMOHBL JleiicTBUE TOPMOHOB. B3aMMOCBSI3b HEPBHOW W HSHAOKPHUHHOW CHCTEM.
I'nnoranamo-runodusapHas cucreMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuuel n cxemsl: «OAHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOUHBIE BOJOpOCIN», «bakTepuny,
«IIpocrerimme», «OpraHbl LBETKOBBIX pacTeHHUN», «CHCTEMBI OpPraHOB IIO3BOHOYHBIX JKHBOTHBIXY,
«BHyTpeHHee cTpoeHue HacekoMblx», «TkaHu pacreHuil», «KopHeBble cucteMbl», «CTpoeHue cTedis»,
«CTpoeHHME JMCTOBOM IUTACTUHKW», «TkaHu XuBOTHbIX», «Ckenmer denosekay, «lInmesapurenbHas
cucreMmar», «KpoBeHocHas cucreMay, «/lpixaTenbHas cucreMay, «HepBHas cucreMar, «Koxa», «Mbleunas
cucrema», «BploenuTenbHas cucreMa», «DHIOKpUHHAs cUCTeMa», «CTpoeHue Mblb», «MMmyHHTETY,
«KumeynononoctHsie», «Cxema nuTaHus pacTeHui», «KpoBEHOCHBIE CHUCTEMBI I03BOHOYHBIX JKUBOTHBIXY,
«Ctpoenue ruips», «CTpoeHHe IIaHapum», «BHyTpeHHee CcTpoeHue IOXKIEBOro uepBs», «HepBHas
cucrema pbioy», «HepBHas cuctema narymkny», «HepBHas cuctema npecMbikaromuxcs», «HepBHas cucrema
nTuiy, «HepBHas cuctema Mitekonuraonmx», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynoBaHMe:  CBETOBOM  MHUKPOCKOI,  MHKpOIpemnapaTrbl  OJHOKJIETOYHBIX  OPraHU3MOB,
MHUKpOIpEnapaTrbl TKaHEH, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKHUX, JKUBBIE
9K3EMIUIAPbl KOMHATHBIX PaCTeHUH, TepOapun pacTeHUI pa3HbIX OTJIENIOB, BIIAXKHbIE ITPENapaThl >KUBOTHBIX,
CKeJIEThl TO3BOHOYHBIX, KOJUJIEKIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET 4eloBeKa, o0opyaoBaHuE JUis
J€MOHCTpAIMK MOYBEHHOTO M BO3AYLIHOIO NMUTaHMUS PACTEHMH, pACIICNJIEHHs KpaxMana M OeJIKOB MO
neWictBueM (pepMeHTOB, 00OPYAOBaHUE Ul JIEMOHCTPAIMH OIBITOB M0 M3MEPEHUIO JKU3HEHHOH EMKOCTH
JETKUX, MEXaHU3Ma JbIXaTEJIbHBIX ABM)KEHNUH, MOJENIN FOJIOBHOIO MO3Ta Pa3INYHbIX )KMBOTHBIX.

JlabopaTopHas pabora «/3ydeHne TKaHEH pacTEHU».

JlabopaTopHas pabora «/3ydeHne TKaHEH KUBOTHBIX».

JlabopaTopHasi pa6ora «/3ydeHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoeHHMe M pa3BUTHE OPraHU3MOB



@®opMbI pa3MHOXKEHHS OPraHU3MOB: OecIoioe (BKIII0Uasi BEreTaTUBHOE) | 10JI0Boe. Bupl 6ecronoro
Pa3sMHOXKEHHS: TOYKOBAHUE, CTIOPYJIAIHS, (hparMeHTaIus, KIOHUPOBAaHHE.

[TonoBoe pasmuoxkenue. IlonoBbie kieTku, wiau ramethl. Meito3. Craguu wmeiio3a. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buosornueckuii CMbICI Mel03a U MOJI0OBOroO mpouecca. Menos3 u ero
MECTO B JKU3HEHHOM LIMKJIE OPIraHU3MOB.

[IpenzaponpimeBoe pazButue. ['ametorene3 y >KuUBOTHBIX. [lonoBeie >kene3bl. OOpa3oBaHue u
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHuUe MoJI0BbIX KIETOK.

Omno0TBOpEHNHE U AMOPUOHAIIBHOE pa3BUTHE KHUBOTHBIX. CrocoObl OIIOJOTBOPEHUS: HApy)KHOE,
BHyTpeHHee. [lapreHorenes.

WnauBuayanbHOE pa3sBUTUE OpPraHu3MoB (OHTOTeHe3). OMOpHOJIOTHS — Hayka O pa3BUTUU
opranu3MoB. Mopgozcenez — 00na uz enasuvix npooaem smopuonocuu. Konyenyus mopghocenos u mooenu
mopghoceneza. Craguu >MOpUOTEHE3a )KUBOTHBIX (Ha mpuMepe Jsarymku). Jpobinenue. Tumnbl 1poOiieHus.
Jlemepmunuposannoe u Hedepmunuposanunoe Opodnenue. bnacmyna, munvi oOracmyn. OcoOEHHOCTH
NpoOJieHUsT MJIEKOMUTAIOMIMX. 3apoAbllIeBble JIMCTKU (racTpyisiuus). 3akiajJka OpraHoB U TKaHEW u3
3apOJBIILIEBbIX JIUCTKOB. B3anMHOe BiMsHHME dYacTell pa3BUBAIOLIErocs 3apojpliia (3MOpHOHAIbHAS
MHAYKIKA). 3aKiajka MaHa CTPOEHUs )KUBOTHOTO KaK pe3yjbTaT UePAPXUUECKUX B3aUMOJIEHCTBUI T€HOB.
Brustaue Ha 5 MOpHOHATBHOE PAa3BUTHE PA3IUUHBIX (DAKTOPOB OKPYKAOIIECH CPEIbI.

Poct u pasButue >xuBOoTHBIX. [locTomOpuonambHbli mepuoa. Ilpsimoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y O€ClIO3BOHOYHBIX M IMO3BOHOYHBIX >KMBOTHBIX. bHOJOrMYeckoe 3HauyeHHe
MPSIMOTO U HEMpPSIMOTO Pa3BUTHUS, UX PACIPOCTpaHEHHE B Mpupoje. THmbl pocTa >KUBOTHBIX. DaKTOPHI
pEerylslMu pOCTa XKUBOTHBIX U uenoBeka. CTaguu MOCTIMOPHOHAIBHOTO Pa3BUTHUSI Y JKUBOTHBIX H
yenoBeka. [leprospl oHTOreHe3a yenoBeka. CTapeHrne U cMepTh Kak OMOJIOTUYECKHE MPOLIECCHI.

Pa3zmHuoxkenue u pazButue pacrenuil. 'amerodut u cnopodut. Meito3 B )KU3HEHHOM IUKJIC PACTEHUH.
OO6pazoBanue crmop B mporecce Meio3a. [amertorenes y pacreHuid. OTJIOJOTBOPEHHE M PAa3BUTHE
pacTUTENBHBIX OPraHW3MOB. /[BOWHOE OIJIOOTBOPEHHE Y IIBETKOBBIX pacTeHunil. OOpa3oBaHKe U Pa3BUTHE
CCMCHH.

MexaHnU3MBI PETYIISLUN OHTOTE€HE3a Y PACTCHUH U )KUBOTHBIX.

JdemoHcTpauuu

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

Tabmuuel u  cxembl: «BereratuBHoe pa3MHOXeHHe», «Tumel Oecrnoyioro pa3MHOXKEHU,
«Pa3MHOXeHME XnmaMuIOMOHanbD», «PasmMHOeHue »dBricHs», «PasmMHOXeHue ruape», «Meiosy,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SHUEKICTKM M CIEpMaro3onna», «OCHOBHBIE CTaguu
oHTOreHesa», «lIpsmoe u HenpsAMoe pasButHe», «Pa3BuTume Malckoro xyka», «Passutue capaHuymy,
«Pa3Butne sArymkm», «J[BolHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX pacTeHMiD», «CTpoeHHME CeMsH
OJIHOJIOJIBHBIX U JIBYJIOJIBHBIX pacTeHui», «KM3HEHHBI LUK MOPCKOM KamycTeD», «KM3HEHHBIM LUK
Mxa», «JKN3HEHHBIN LMK NAaIOPOTHUKAY, «OKN3HEHHBIN LIUKII COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENaparhl SIMIEKICTOK U CIIEPMATO30UA0B, MOJIEINb
«IMKII pa3BUTHUSA JISTYLIKI.

JlabopaTopHas pa6ora «/3ydeHne cTpOEHHUS NOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENIapaTax».

IIpakTnuyeckas padora «BpIsBIEHNE IPU3HAKOB CXO/ICTBA 3apOABIILIEH TO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopHasi pa6ora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eneTnka — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

VcTopust CTaHOBIIEHUS U Pa3BUTHUSA IeHETHKHM Kak Hayku. PaGotsl I'. Mengens, I'. ne ®dpwuza, T.
Moprana. Ponp oTeuecTBeHHBIX yu€HbIX B pa3Butuu reHetuku. Padotsl H. K. Konbrosa, H. 1. BaBunoga,
A. H. benoszepckoro, I'. /1. Kapneuenko, 0. A. ®ununyenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TE€HETUYECKHE IOHATHS M CHMBOJBL. [OMOJOrMYHBIE XPOMOCOMBI, aJUIEIbHBIE TEHBI,
aJIbTEpHATUBHBIEC NPU3HAKW, JOMUHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTa, T€TEPO3UrOTa, YUCTAs
JTUHMSA, THOpuIbl, TeHoTur, (eHotun. OCHOBHBIE METOABI TEHETHKH: THOPUA0IOTUYECKUH,
LIUTOJIOTUYECKU I, MOJIEKYIISIPHO-TE€HETUUECKHIA.



JdeMoHcTpanuu

[Hoptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. beno3epckuid,
I'. 1. Kaprnieuenko, 0. A. ®unmumnuenko, H. B. TumodeeB-PecoBckwii.

Tabmuie! u cxembl: «MeToIbI TEHETUKIY, «CXEMBI CKPEIITUBAHUS.

JlaGopaTopHasi padota «/[po3oduna kak 00BEKT TeHETUISCKIX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuruBanue. [1epBolii 3akoH MeHaemns — 3aK0H eIMHO00pa3usi THOPHUIOB TIEPBOTO
nokosieHus. lIpaBuno nomMuHupoBaHusa. Btopoit 3akoH MeHzens — 3aKOH pacCIICIUICHUS ITPU3HAKOB.
[{utonornyeckre OCHOBBI MOHOTHOPUIHOTO CKpEIIUBaHUs. [ UIIOTE3a YUCTOTHI raMeT.

AHnammsupyromee ckpemuBaHue. IIpoMexyrouHnelii  xapakTep HacineaoBaHus. PacuieruieHue
MIPU3HAKOB TIPU HETIOJHOM JIOMUHUPOBAHUHU.

JurubpugHoe ckperniuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO HAcCJeIOBaHUS
npu3HakoB. [{uTosornueckre OCHOBBI AUTUOPUIHOTO CKPEIIMBAHUSI.

CuemieHHoe HacnenoBanue mpuszHakoB. Paborer T. Moprana. CrernsjeHHOe HacjaeJI0BaHUE T'EHOB,
HapylIeHUEe CLUEIUIEHUS MEXAY FreHaMu. XpOMOCOMHasi TEOPHsI HaCJIeICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIH MEXaHU3M ONPEENIEHUS M0J1a. AYyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHbIl U reTeporamMeTHbI Mois. I'eHeTudeckas CTpyKTypa ITOJIOBBIX XpomocoM. HacnenoBanwue
MIPU3HAKOB, CLIETNIEHHBIX C MTOJIOM.

I'enoTun kak uenoctHas cucreMa. [neroTpornus — MHOXKECTBEHHOE JIEWCTBUE reHa. MHOKECTBEHHBIIN
ajutenusM. BzanmoelicTBre HeayuenbHbIX TeHOB. KoMIuteMenTapHOCTh. Onucras. [lommmepust.

['eneTnveckuii KOHTPOJIb Pa3BUTHSA PACTCHUMN, KUBOTHBIX M UYEJOBEKa, a TaKke (HU3HOJOTHUECKHUX
MPOIIECCOB, TIOBEACHUS W KOTHUTUBHBIX (YHKIUH. ['eHETHYEeCKne MEeXaHW3Mbl CHMOHOTEHE3a, MEXaHU3MBbI
B3aUMO/JICHCTBUS «XO3UH — Mapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHeTnyeckue acmeKThl KOHTPOJIA U
W3MEHEHHUs HACJIeICTBEHHOW NH(OpMalUK B IOKOJIEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpauuu

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

Tabmuubpr u cxembl: «llepBeiit u BTOpoil 3akoHBl Menaens», «Tpetuit 3akoH Menaensy,
«AHanu3upymlee ckpemuBanue», «Henonnoe nomuanpoBanue», « ClielJIeHHOE HAClIeJOBaHUE MPU3HAKOB
y Ipo3oduiisly, «I'enetuka nonay, «Kapuotun uenoseka», «Kapuotun apo3oduisl», «Kapuotun nTuiis,
«MHO€eCTBEHHBIN ajuienn3m», «B3aumMoaeicTBuE TEHOBY.

O6opynoBaHue: MOJIENb JJIsl JEMOHCTPALMK 3aKOHOB €TMHOO00pa3usi THOPUIOB NIEPBOTO MOKOJICHUS U
pacuieIuieHUsl MPU3HAKOB, MOJENb JUIsl JEMOHCTPALlMM 3aKOHA HE3aBUCHUMOIO HACJIEIOBAHMS IPU3HAKOB,
MOJEeNb s JAEMOHCTPAallMd  CUEIUIEHHOTO  HACJIEJOBaHHsA IIPU3HAKOB, CBETOBOM  MHUKPOCKOIL,
MUKpompenapar: «J{po3oduia.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30(PUITBD.

IIpakTnyeckas padora «/3ydyenue pe3yinbTaToB JUTHOPUIHOTO CKPEUTUBAHUS Y APO30PUIBDY.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopeiictBue reHotuna u cpeasl npu GopmupoBaHuu ¢deHoTumna. M3MeHYnBOCTh MPU3HAKOB.
KauecTBeHHBIE U KOJIMYECTBEHHbIE IPU3HAKKU. BUIbl N3BMEHUUBOCTU: HEHACIIEACTBEHHAS U HACIEACTBEHHASI.

Monudukanronnass u3MeHYHMBOCTh. Pomb  cpenbl B (OpPMHUPOBAaHMM  MOAU(PUKAIIMOHHOM
n3MeHunBoCcTH. HopMa peakuuu nmpusHaka. BapuanmoHHbslil pan u BapuaimonHas kpusas (B. Moranucen).
CpoiicTBa MOIM(DUKAIIMOHHON U3MEHYUBOCTH.

I'enotTunuueckas n3MeHUYMBOCTh. CBOMCTBA T€HOTUITMYECKOW U3MEHUMBOCTU. Bubpl TeHOTUITMYECKON
W3MEHUYMBOCTH: KOMOWHATHBHAS, MyTallUOHHASI.

KoMOuHaTiBHas u3MEHYMBOCTh. Mei03 © TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOM
W3MEHUYUBOCTH. Pollb KOMOWHATHMBHONW W3MEHYMBOCTH B CO3JAaHUHM T€HETUYECKOTO pa3HOOOpasusi B
npezenax 0JHOrO BUAA.

MyranronHas ”3MEHUYMBOCTh. BUJbI MyTaluii: reHHble, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbIE U
WHIYLIMPOBAaHHbIE MyTalud. SnepHble U LUTOIIa3MaTHueckue wmyranud. ComMaTHYecKhe U TMOJIOBBIE



Mytaiuu. [IpuurHbl BO3HUKHOBEHUS! MyTalluid. MyTareHsl U UX BJIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTHU
MYTAI[MOHHOTO TMPOIECcCa. 3aKOH TOMOJIOTUYECKUX pAIOB B HacneAcTBeHHOM wu3MenunBoctu (H.H.
Basusos). BuesiiepHast ”3MEHUMBOCTD U HACJIEICTBEHHOCTb.

Onueenemuka u MUSEHOMUKA, POJb INULEHEMUYECKUX aKmopos 8 HACIe008aHUU U USMEHUUBOCMU
GenomunuyecKux NPU3HAKo8 y opeaHu3Mos.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Horanucen, H. 1. BaBuios.

Tabmuie! 1 cxembl: «Buasl n3MeHUNBOCTHY, «Moan(uKaMoOHHAs N3MEHYHBOCTEY, «KoMOMHATHBHAS
M3MEHYUBOCTHY, «Meto3», «OmrogorBopenuey, «leHetnyeckue 3a00jieBaHUsA dYelloBeKay, «Buabl
MYyTaLumn».

ObopynoBanue: KHUBbIE U repOapHbIE IK3EMIUIAPHI KOMHATHBIX pacTeHUil, pucyHKH ((ororpadun)
YKUBOTHBIX C Pa3TUYHBIMUA BUIAMH U3MEHYHUBOCTH.

JladbopaTopnasi paGora «lcciemoBaHue 3aKOHOMEPHOCTEH MOIU(MUKAITMOHHOW HM3MEHYUBOCTH.
[TocTpoeHne BapHalMOHHOTO PsiAa U BAPUALIMOHHON KPUBO».

IIpakTnueckas padora «Myranuu y 1po30¢uibl (Ha TOTOBBIX MUKpPOIIPENapaTax)».

Tema 14. I'eHeTuKA YeJiOBeKa

Kapuotun denmoBeka. MexayHapoaHas MporpaMma HMCCIENOBaHUS TE€HOMa 4YeloBeKka. MeTombl
M3y4YeHUsI TCHETHUKU YeJOBEKAa: T'e€HEaJOTWYECKUW, OJIM3HEIOBBIM, ITUTOTCHETUYECKUN, MOMYISIIIUOHHO -
CTaTUCTUYECKUN, MOJEKYIAPHO-TeHETHUYECKUH. COBPEMEHHOE OMNPEECICHUE T€HOTHUIIA: IMOJHOT€HOMHOE
CEKBCHHpPOBAHUE, T'E€HOTUIIMpOBaHWE, B TOM uucie ¢ mnomouplo [I[[P-anamusza. HacmencrtBeHHbie
3a007€eBaHMsI 4YeNlOBEeKAa. [ €HHBbIE W XPOMOCOMHBIE OOJIe3HH 4deloBeKa. bone3Hu ¢ HacieICTBEHHOU
MPEAPACIIONOKEHHOCThIO. 3HAUCHNE MEAUITMHCKON T€HETUKHU B TIPEIOTBPAIICHUH U JICYCHUU TEHETHIECKUX
3a007€BaHN 4YeNoBeKa. MeIUKo-TeHeTHUYeCcKoe KOHCylnbTUpoBaHue. CTBOJIOBbIE KIieTKH. [loHsTHE
«TEHETHYECKOTO Tpy3a». OTHYECKHE acCIleKTbl HccieloBaHMN B 0O0JacTH peJakTUPOBAHHUS TE€HOMa U
CTBOJIOBBIX KJIETOK.

I'enetnueckue (hakTOphI MOBBIIIEHHOW YyBCTBUTEIILHOCTH YEJIOBEKA K (U3NYECKOMY U XUMHYECKOMY
3arpsI3HEHUIO OKpYKarollen cpepl. ['eHeTndeckas npeapacnoaoKeHHOCTh YEI0BEKa K MaTOJIOTHSIM.

JdemoHcTpauuu

Tabmusr u  cxembl: «Kapuotunm 4yenoBeka», «MeToapl M3y4eHUS! TEHETUKU UYEJIOBEKay,
«['enernueckue 3a00J€BaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIIU3 POJIOCITIOBHONY.

Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTukanuss U CeJIeKUUs. 3apOoXkKIEHUE CEIeKIUM U gomectukanuu. Yuenue H. M. BaBuioBa o
LlenTpax MpOMCXOXKACHUS U MHOTOOOpa3usi KyJIbTYpHBIX pacTeHuUl. Ponb cenekuuu B CO3IaHUU COPTOB
pacTeHuil ¥ Mopoj *KUBOTHBIX. COpT, MOpoja, MITaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOM
n3menunBoctd H. Y. BaBuiosa, ero 3HaueHue AJis CENEKIIMOHHOM pabOThI.

MeTtonpl ceneKIMoHHOM paboThl. McKyccTBeHHBIN OTOOP: MacCOBBIA M WHIUBUIYaTbHBIA. DTambl
KOMOHMHAITMOHHOM ceneKiuu. VcnbiTanue npou3BoguTenelt mo noToMcTy. OT6op Mo reHOTUITy ¢ TOMOIIBIO
OIICHKH (JEHOTHUIIA MOTOMCTBA U OTOOP MO T€HOTHUITY ¢ moMolbio ananuza JTHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIeKIIMOHHOW paloThl. PaauanuoHHBI M XUMHYECKUUN
MyTareHe3 KaK HCTOYHHMK MYTAallMil y KyJIbTypHbIX (opMm opranuzmoB. lcmonb3oBaHuE T€HOMHOTO
penakTupoBaHus U MeTOI0B pekoMOnHaHTHBIX JIHK miis monydenus ncxoaHoro Marepuana ajisi CeNeKIInu.

[Tonyuenue nonumniaonaoB. BayTpuBumoBas rubpunuzanus. bIu3kopoICTBEHHOE CKpEIIUBaHuE, WU
uHOpuauHT. HepoacTBeHHOE ckpeniuBaHue, Wik ayropuauHr. ['eTrepo3uc u ero npuymnHel. Vcnonbp3oBaHue
rerepo3uca B cenekuud. OtnanéHHas rubpuausanus. [IpeogoneHue OGecrioauss MEKBUIOBBIX THOPUIOB.
JIOCTIKEHMSI CENIEKIIUN PACTEHUM U JKUBOTHBIX. «3e1€Hasi pegontoyusy.

CoxpaHeHHe U U3YYEHHE T€HETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUW U MX TUKHUX POAUYEH IS
CO3JaHHUSI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. H3yueHue, coxpaHenue u
VIpaeneHue 2eHemuyecKuUMu pecypcamu CerbCKOXO3AUCMBEHHbIX U NPOMbICIOBLIX HCUBOMHBIX 6 Yeasx



VAYUUWEHUS. CYWYeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM Yucie C NpumeHeHuem
COBPEMEHHBIX MeMOO08 HAYUHBIX UCCIEO08AHUI, NEPeO08bIX UOell U NePCNEeKMUBHBIX MEXHOIO02UI.

JdeMoHcTpanuu

[Toptpersl: H. U. BaBunos, U. B. Muuypus, I'. 1. Kapneuenko, I1. I1. Jlykpsuenko, b. JI. Actaypos,
H. bopnoyr, JI. K. benses.

Tabmuier u cxembl: «L[eHTPBI TPOMCXOKACHUS U MHOTOOOpa3us KYJIBTYPHBIX pacTeHHI», «3aKoH
TOMOJIOTUYECKUX DSIOB B HACJICACTBEHHOM M3MEHUYMBOCTHY, «MeToabl cenekiuny, «OtnanéHHas
rudpuan3anusy, «MyrareHesy.

JlabopaTopHas padora «/3ydeHne coOpToB KyJIbTYPHBIX PACTEHUM W TIOPOJI TOMAIITHUX KUBOTHBIX).

JladopaTopHas padora «/I3yueHne METOIOB CEJICKIIUU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHui».

Ikckypeust «OCHOBHBIE METOJBI U JOCTHDKCHMSI CEJICKIIMM PACTEHHH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TNIEMEHHYIO (PepMy, COPTOUCTILITATENHHBIA Y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, B
1a00paTOPHIO arPOYHUBEPCUTETA WIIM HAYUHOTO LIEHTPA)».

Tema 16. buorexHo0rusi 1 CHUHTeTHYeCKAs OMOJI0T U

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJIOTHH, — KIIETOYHBIE ¥ TKAHEBBIE KYJIbTYpPbl, MUKPOOPTAaHU3MBI,
WX XapaKTepUCTHKA. TpaguiiuoHHass OWOTEXHOJOTHA: XJIeOOTEUEeHHEe, TOMyYeHHE KHUCIOMOJIOYHBIX
MPOJIyKTOB, BHHOAeNnue. MukpoOuonoruueckuit cunre3. OOBEKTH MHKPOOHOJIOTHYECKUX TEXHOJOTHM.
[TpousBocTBO OENKa, aMUHOKHCIIOT U BUTAMHUHOB.

Co3manne TEXHOJOTHH W HMHCTPYMEHTOB IIEJICHAMPABICHHOTO W3MEHEHUSI W KOHCTPYHPOBAHUS
T€HOMOB C IIEJIBIO MTOTYYCHHS OPraHU3MOB U UX KOMIIOHEHTOB, COJIEP)KAIIUX HE BCTPEYAIOIINECS B PUPOJIC
OMOCHUHTETHYECKHE MTyTH.

Knerounas wmxkenepus. MeTonbl KylabTyphl KJIETOK U TKaHEH PAaCTeHWH W JKMBOTHBIX. KprnoOaHKH.
Comatuueckass TuOpuau3anus W coMaTHuecKuil smOpuoreHes. lcrosib30BaHHE TarsIONIOB B CEIEKIUU
pactenuid. [lonyuenue mMoHoxknoOHANbHLIX anmumen. Hcnonvzoeanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
anmumen 8 meouyure. VICKycCTBEHHOE OIUIOJOTBOpEHHE. PEeKOHCTPYKIMS SHLEKIETOK U KIOHMPOBAHHE
KUBOTHBIX. MeTOJ TpaHCIJIAaHTAlUU SIIEp KIETOK. TexHonocuu 0300poénenus, KyIbMUsUpo8aHus u
MUKPOKIIOHATILHO20 PA3ZMHONCEHUS CEeNbCKOXO3AUCMEEHHBIX KYIbMYP.

XpOMOCOMHAsi M TEHHas WHXeHepus. VICKyCCTBEHHBI CHUHTE3 TI€Ha U KOHCTPYHpPOBaHHUE
pekomOunanTHbIX JIHK. Co3z0anue mparnceennvix opeanuzmos. JJIoCTKEHHUS U IEPCIEKTUBBI XPOMOCOMHOM
Y TeHHOM MH)KEHEpHU. DKOJIOTHUYECKHE U AITUYECKUE TPOOIeMbl FTeHHONH WH)KEHEPHUU.

Menumunackue  OuorexHosoruu. I[loctreHomuas mmdposas wmemaunuHa. [I[P-muarHoctuka.
MeTa0oIOMHBIN aHaNKU3, TEHOLEHTPUYECKHI aHalu3 MpOTeoMa YeJNOBEKa Ui OLEHKH COCTOSHHS €ro
310poBbs. Mcrosib30BaHME CTBOJIOBBIX KJIETOK. TapreTtHas Tepamus paka. 3D-Ououmkenepust mist
pa3paboTku (GyHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTUM, CO3[JaHUs KOMILUIEKCHBIX TKaHEei
COUETAaHMEM TEXHOJIOTHH TpEXMEpHOTo OuompuHTHUHra U ckapdonauHra [aas pelmieHds 3aaad
MEePCOHANN3UPOBAHHOW METULIUHBI.

Coznanue BEKTOPHBIX BAKIUH C IENbI0 00ecrieueHrss KOMOMHUPOBAHHOM 3alIUTHI OT BO30OyIuTENeiH
OPBH, ycraHOBieHHE MOJEKYISPHBIX MeXaHu3MOB (QyHKunoHuUpoBanus PHK-conmepkamux BuUpycos,
BBI3BIBAIOIINX 0CO00 OMACHbIE 3a00I€BaHUSI YEIOBEKa U KHUBOTHBIX.

JdeMoHcTpanuu

Tabnumer u  cxembl: «lcnonp30BaHuE MHKPOOPTraHM3MOB B TMPOMBIIUIEHHOM IPOU3BOJICTBEY,
«Knerounasi unxxenepus», «['eHHass UHKEHEPUSI».

JlabopaTopnas pa6ora «/3ydeHrne 00beKTOB OMOTEXHOJIOTHI.

IpakTuyeckas padora «[lomyyeHue MOIOYHOKUCIBIX TPOTYKTOBY.

Jdkckypeusi «buoTexHoNOTHsT — BaXKHEHIIas MPOM3BOAMTENbHAS CHUJa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTBRO)».

11 KJIACC



Tema 1. 3apo:kaeHue 1 pa3sBUTHE IBOJIOLMOHHBIX NPeACTABJICHNH B 0M010rHHI

OpomounonHas Teopust Y. Jlapsuna. IIpennocbuiky BO3HUKHOBEHHU JAapBUHU3MA. JKU3Hb U HayyHas
nesrenbHoCTh Y. [lapBrHa.

JBuxymue cuibl 3Bojouud BuaoB 1o Y. JlapBuHy (BbBICOKAas HHTEHCHBHOCTh PAa3MHOXKEHMS
OpraHu3MOB, HACJIEICTBEHHAs! N3MEHYHBOCTh, OOpH0Oa 3a CyIIeCTBOBaHUE, ECTECTBEHHBIN M MCKYCCTBEHHBIH
otbop).

Odopmiienne cuntetndeckord Teopun sBosoruu  (CTD). HeiitpanbHas Teopusi HBOJIOIHH.
CoBpemeHHast 3BOJIIOLMOHHAs OMOJ0THs. 3HaUeHHE 3BOJIIOLIMOHHON Teopur B (POPMUPOBAHUH €CTECTBEHHO -
Hay4YHOU KapTHHBI MUpA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnelt, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kroswe, U. apsun, C. C.
UYerepukos, U. 1. lImansraysen, [Jx. Xonnenn, . K. benses.

Tabmuips! n cxembl: «Cuctema xuBoit npuposl (o K. JIunuer)», «JlecTHUIa XUBBIX CyHIECTB (10
Jlamapky)», «Mexanusm (opmupoBaHUs NPHUCIOCOONEHUM y pacTeHUH M KUBOTHBIX (1o Jlamapky)y,
«Kapra-cxema mapmpyra myremectBus Y. Jlapsuna», «Haxoaku Y. JlapBuna», «®opmbl O60prOBI 3a
cymiecrBoBanue», «llopoasl romybeit», «MHoroo6pasue KynbTypHbIX (opm KamycTel», «Ilopoms
JIOMAIlIHUX KUBOTHBIX», «CxeMa oOpazoBaHus HOBbIX BUIOB (o Y. [lapBuHy)», «CxeMa COOTHOIIECHHUS
JBUKYIIMX CHIT SBOJTIOLMMY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKON TEOPUU IBOJTIOLIUN.

Tema 2. Mukpo3BoJIronusi M eé pe3yjbTaThl

[Momynsitust Kak >neMeHTapHas equHuIa 3Botoud. COBpeMEHHbIE METO/Ibl OLIEHKH M'eHEeTHYECKOTO
pazHooOpa3usi M CTPYKTyphl mnomymsiuuii. V3MmeHeHne reHopOHIa MONYISAIUM Kak SJIeMEHTapHOe
ABOJIIOIIMOHHOE SIBJICHUE. 3aKOH reHeTndeckoro papHoBecus k. Xapau, B. BaiinOepra.

DOneMeHTapHble (akTOPhl (ABWKYIIME CHIIBI) BOJIONMH. MyTanroHHBIA Tponecc. KomOumHaTHBHAS
W3MEHYUBOCTh. Jlpeiid reHoB — ciaydaiiHble HEHAINpaBJICHHBIC W3MEHEHHUS YaCTOT aJlJIeIeH B MOIYJISIUAIX.
Dddexr ocHoBatens. Ipgexm Oymwvirounoco eopaviuika. CHUNCEHUE 2eHemUYecK020 pPa3HOo0Opa3usL:
npuuunsl u cieocmeus. Ilposenenue sghghexma opetiha 2enos 6 6orvLUUX U MATLIX NONYAAYUAX. MUTpaIuu.
W3ossiimst momyssnmii: reorpadudeckas (mpocTpaHCTBEHHAS ), OnoJiorndeckas (pernpoayKTUuBHas).

EctectBennsiii oTO0p — HampaBisoomuil (akrop sBomonuu. DopMbl €CTECTBEHHOIO O0TOOpa:
JBIDKYIIAMA, CTAOMIIM3UPYIONMINN, pa3pbiBatonuil (mu3pynTtuBHbIN). [losoBoit oTO0p. Bo3HMKHOBEHHME U
ABOJIIOLMS COI[UAIBHOTO MMOBECHUS KUBOTHBIX.

[IpucnocobaeHHOCT, ~ OpPraHW3MOB  KaK  pe3yabTaT  MHKPOABOJIOUMU.  BO3HHUKHOBEHUE
npucnocobaeHuii 'y opranusmMoB. Apomopdo3bl U uauoamantauuu. [Ipumepsl mnpucnocoOiaeHut y
opranu3MoB: Mopdosorudeckue, Gpuanogoruyeckre, OHOXUMHUYECKHe, moBeaeHYeckine. OTHOCUTENbLHOCTD
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpa3oBaHue Kak pe3ylnbTaT MUKPOIBOIONUH. V3omsmms —
KIro4YeBoil  ¢akrtop BupooOpazoBanus. Ilytu u  cmocoObl  BHUIO0Opa3oBaHUs: — aUIONATPUUECKOE
(reorpaduveckoe), CHMIaTPUUIECKOE (IKOJIOTHYECKOE), «KMTHOBEHHOE» (TTOJUILIONIU3AIMS, THOPUAN3AIINS ).
JITMTeTbHOCTh ABOJIIOLMOHHBIX MTPOLIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIONIMOHHON OHMONOTHH B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHUs OHopasHoOoOpazus.
MHUKpPO3BOIIONMS U KO3BOJIOLMS Mapa3uToOB U MX X03sieB. MeXxaHu3Mbl (OPMHUPOBAHUS YCTOWYMBOCTH K
aHTHOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

IToptpetsr: C. C. YerBepuxkos, 2. Maiip.

Tabmuuer n cxemsl: «MyTanMOHHasE U3MEHUYMBOCTbY, «llomynanuoHHas CTpYKTypa BuIa», «Cxema
NposIBJICHUsT 3akoHa Xapau—BaiinOepra», «/IBwkyline CHIIBI 3BOJIOLMMY», «OKOJOTHYECKAs H30JIALUSA
nomynsiuil ceBaHckol Qopermn», «l'eorpadudeckass 30K JTUCTBEHHUIBI CUOMPCKON M JMCTBEHHHIIBI
naypckoit», «llomynsnnoHHBIE BOJIHBI UYMCIEHHOCTHM XMILHHUKOB M XKepTB», «(Cxema JneicTBus



€CTECTBEHHOTO 0TOOpa», «Popmbl 60pbOBI 3a cymiecTBOBaHUe», «HAycTpUanbHbI MenaHu3my», «KuBbie
uckomnaemele», «IIoKpOBUTENBCTBEHHAs OKpacKa >KUBOTHBIX», «lIpenynpexnaromas okpacka >KMBOTHBIXY,
«Du3nonornueckue agantranuny, «I[IpucnocodieHHOCTs OPraHu3MOB U €€ OTHOCUTENILHOCTEY, «Kpurepun
BUga», «Buapl-nBoitHukm», «Ctpykrypa Buaa B npupoae», «CrnocoObl  BUA000pa3OBaHHI»,
«["eorpaduueckoe BUm000pazoBaHue TPEX BUIOB JAHJBIIIECH», «DKOJOTHUECKOE BHI000pa30BaHUE BUJOB
cuHuLY, «[lonuruionasl pacreHuin», «KamycTHo-peaeyHbiit THOpumI.

ObopynoBanue: repbapun pacTeHUN, KOJUJIEKIIMM HACEKOMBIX, Uydesa ITUIl U 3BEpPei ¢ mpuMepamu
Pa3IMYHBIX TPUCIOCOOICHNH, Yydesa MTUI] U 3Bepei pa3sHbIX BUAOB, repOapul pacTeHUi ONM3KUX BHUJIOB,
00pa30BaBIIMXCS PA3IMYHBIMH CIIOCOOAMHU.

JlaGopaTopHasi padoTa «BrIsBlIeHHE H3MEHIUBOCTH Y 0COOCH OJHOTO BUIAY.

JlaGopaTopuas padora «IIpucrnocobaeHnst OpraHu3MOB U UX OTHOCHUTENIbHAS 11€JIECO00Pa3ZHOCTDY.

JladopaTopuas padora «CpaBHEeHHE BUJIOB TT0O MOP(OTIOTHUUECKOMY KPUTEPHUION.

Tema 3. Makpo3sBosonusi M eé pe3yJbTaThl

Metonpl  u3ydeHuss MakpodBoironuH. [laneoHTonormueckue MeETOAbl HM3YyYEHHS]  SBOJIIOLMH.
[lepexonHbie popMBbl U GUITOTEHETUYECKUE PSIJIbI OPTraHU3MOB.

buoreorpaduueckue metonapl uszydeHus sBoiitouuu. CpaBHeHHe (opel U ¢dayHbl MaTepUKOB H
ocTpoBOB. broreorpaduueckue obnactu 3emian. Buabl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTMYECKHE  METOAbl  HM3Y4YEHHsS]  DBOJIOLUU.
I'eneTnyeckue MeXaHM3MBbI 3BOJIIOLUN OHTOTE€HE3a U MOSIBIIEHUS SBOJIIOLIMOHHBIX HOBIIECTB. ['OMOIOrMYHBIE
U aHaJOrMuHble opraHbl. PyanMeHTapHble OpraHnbl W aTaBU3Mbl. MOJIEKYISIpHO-T€HETUYECKHE,
OMOXMMHYECKHEe U MaTeMaTHYeCKHe METOJbl M3ydeHUs HBoJoUUU. ['omosornynbie reHbl. CoBpeMeHHbIE
METO/IbI IOCTPOEHUS (PUIOTEHETUUECKUX I€PEBHEB.

XPpOMOCOMHBIE MYTAllMH U 3BOJIFOLIMS TEHOMOB.

OO6mme 3aKOHOMEpHOCTH (TpaBujia) OHBONIONUHU. [lpunyun cmenvr @ynkyuti. HeoOpatumocTtsb
3BOJIIOLMH. AanTuBHAs paauanns. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, @. Mrosnep, O. ['ekkens.

Tabmuubl u cxembl: «DUIOTEHETHYSCKUN P JIOMIAIN», «APXEONTEPUKCY», «3BEPO3yObIe SAIIEPhD»,
«Creronedainb», «Punnopure», «CemeHHbIE NanoOpoTHUKW», «buoreorpaduueckue 30HBI 3eMIIN»,
«dpetip xonTuHEHTOB», «Penuktb», «HavanmpHble cTaguu SMOPHOHATIBHOTO PAa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTUYHBIE M AHAJIIOTMYHBIE OpPraHbl», «PyaumeHTh», «ATaBU3MBDY, «XPOMOCOMHBIE
HaOOphl 4eJIOBeKa M IIMMIIaH3e», «lJaBHbIE HampaBiIeHUs H3BOJIOLNUNY, «OO0IIHMEe 3aKOHOMEPHOCTH
3BOJIIOLIM.

O6opynoBaHue: KOJUJICKIUH, repOapuu, MYISDHKH HCKOMAEMbIX OCTAaTKOB OPraHU3MOB, MYIISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB U ATABU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BUTHE )KU3HU HA 3emJie

Hayunbie rumoTe3bl MpoUCXOKIEHUS XW3HU Ha 3emie. AOuoreHe3 u mnaHcrnepmus. JloHayuHbie
MIPEJICTaBJICHHS O 3apOXKICHHUH KU3HU (KpealMoHu3M). ['unores3a moCTOSHHOTO CaMO3apOKICHUS KU3HU U
e€¢ omnposepxkenue omnbiTamu D. Penn, JI. Cnamnanuanu, JI. Ilacrepa. IlpoucxoxkneHue KuzHH U
acTpoOHONIOTHSL.

OcHOBHBIE d3Tambl HeOopraHudeckod sBostouuu. IlmanerapHas (reojoruueckas) 3BOJIOLMS.
Xumuueckasi 3BOJIIOIUSA. AOHMOTEHHbIN CHHTE3 OpraHMYecKMX BellecTB M3 HeopraHuueckux. OmbiT C.
Munnepa u I'. FOpu. OOpa3zoBanue noiauMepoB u3 MoHoMepoB. KoanepBathas runoreza A. M. OnapuHa,
runoTesa nepsuuHoro OynaboHa JIx. XomjaeiHa, renetndeckas runoresa I'. Ménnepa. Pu6osumsr (T. Uek) u
runote3a «mupa PHK» V. I'mnbepra. @opmupoBanne MmeMOpaH 1 BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emnu u MeTopl €€ uzydeHus. Mckonaemple oprannueckre ocTatku. I'eoxpoHosnorus u eé
MeToabl. OTHOcHTENbHAs M a0COMIOTHAs TEOXPOHOJOTHA. [ 'eoXpoHONOrMyeckas IIKajaa: 30HbBI, 3pBbI,
MIEPUOIBI, DIOXH.



Hauanbubie sTansl opranuyeckoi 3BoJitonuu. [losiBeHrne M 3BOJIOLUS MEPBBIX KIETOK. DBOJIOIUS
MeTabonu3ma. BosHukHOBeHHE mepBBIX dKocucTeM. COBpeMEHHBbIE MUKPOOHBIE OMOIIEHKM Kak aHajor
nepBbIx Ha 3emiie coobmiecTB. CTpoMaTtoauTsl. [IpokaproThl U 3YKapHuOTHI.

[IpoucxoxaeHne  dyKapuoT  (CUMOHMOTeHe3).  ODBOJIOIHMOHHOE  MPOWCXOXKJICHHUE  BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOUYHBIX OpPraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX T'PYIIl MHOTOKJIETOYHBIX
OpraHu3MOB.

OcHOBHBIE ATalbl SBOJIONMUM BBICHIUX pacTeHud. OCHOBHBIE apoMOpQo3bl pacTeHuil. Bruixon
pactenuii Ha cymy. [losiBneHue crnopoBbIX pacTeHUM W 3aBoeBaHUE UMM Cylid. CEeMEHHbIE pPaCTEHHS.
[IpoucxoxaeHue BETKOBBIX PACTEHUN.

OcHOBHBIE ATambl SBOJIOUUM JKUBOTHOTO Mupa. OcHOBHBIE apomMopdo3bl KHUBOTHBIX. Benpackas
¢dayna. KeMOpuiicKuii B3phIB — IMOSBIICHHE COBPEMCHHBIX TUIOB. IlepBhie XOpIOBBIC KUBOTHBIC. JKU3HB B
BOJe. OBOJIIOLMA MO3BOHOYHBIX. Ilpomcxoxnaenne ampuobuii u pentunuil. [IpoucxoxxneHue
MieKonuTalomux W nrun. llpuHnun  xmoueBoro  apomopgo3a. OcBoeHue O€CHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KHBOTHBIMHU CYIIIH.

PazButue xu3Hu Ha 3emiie Mo 3paM U Mepuoam: apxeu, MpoTepo30i, Maneo30i, Me30301, KaliHO30M.
OOmias XxapakTepucTUKa KiIUMaTa W TeoslorMueckux mpoueccoB. [losiBieHHe M paciBeT XapaKTEpHBIX
OpraHu3MoB. YTiieoOpa30BaHUE: €T0 YCIOBUS U BIMSHUE HA Ta30BbIil cOCTaB aTMOCQEPHI.

MaccoBbie BBIMHpPAHHSI — JKOJOTHYECKHE KPH3UCHI Mpouuioro. [IpudmHB M CIEACTBUS MAaCCOBBIX
BbIMUpaHuid. CoOBpeMEHHBI HKOJOTMYECKUH KpHU3uC, ero ocobeHHoctu. Ilpobrmema coxpaneHus
O6uopazHooOpasus Ha 3emiie.

CoBpemeHHas cuctema opraHudeckoro mupa. [lpuHnunsl knaccugukanuu opraHu3MoB. OCHOBHBIE
CHUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: @. Penn, JI. Cnamnannanu, JI. [Tacrep, . . Meunnkos, A. U. Onapun, [[x. Xonanein, I'.
Ménnep, C. Mumep, I'. FOpu.

Tabmuubpr u cxembl: «Cxema ombiTa . Pegm», «Cxema ombita JI. Ilactepa mo wu3ydeHuro
caMO3apokIeHus ku3Hm», «Cxema omnbita C. Musnepa, I'. FOpu», «ITanbl HeOpraHU4EeCKOW 3BOJIOLIMN,
«"eoxpoHosornueckas mikana», «HauvampHble 3Tambl OpraHUYecKOW sBoJONHMM», «Cxema 00pa3oBaHUS
yKapuoT myTéM cumbuorenesa», «Cucrema >XuUBOM HpuUpobDy, «CTpoeHHe BHpyca», «ApoMopdo3bl
pactenuit», «PunHnOPUTH), «OIHOKIETOUHBIE BOAOPOCIHN», «MHOTOKIETOUHBIE BOJAOPOCIN», «MXU»,
«ITanopoTHukm», «l'onoceMeHHble pacTeHHs», «OpraHbl LBETKOBBIX pAacCTeHMiI», «(Cxema pa3BUTHUSA
KUBOTHOTO MHpPay, «ApoMopdo3bl KUBOTHBIX», «lIpocteitmuey, «Kumeunomnonoctusie», «llnockue
YEPBUY, «YUIIEHUCTOHOTHEY, «PbI0BIY, «3€MHOBOJTHBIE, «IIpecMmbIkaromuecs», «Itnue,
«MnekonuTaronue», «Pa3BuTrHe XHU3HH B apXEUCKOUN 3pe», «Pa3BUTHE KXKHU3HU B NPOTEPO3OMCKOH IPER,
«Pa3BuTHE *KU3HU B NaANEO30UMCKOM 3pe», «Pa3BuUTHE KU3HU B ME3030MCKOM 3pe», «Pa3Butue XU3HU B
KaitHO301CKOM 3pe», «CoBpeMeHHasi CUCTEMAa OPraHUuYECKOTO MUPay.

O6opynoBanue: repOapud pacTeHUN PA3NUYHBIX OTIENOB, KOJUIEKIIMM HACEKOMBIX, BIIa)KHBIC
npenaparbl )KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJUIEKIIMU UIJIOKOKUX, CKEJIEThl IO3BOHOYHBIX )KUBOTHBIX,
yyyena NTHUI[ U 3BEpei, KOJUIEKUUH OKaMEHEJOCTEH, IOJE3HbIX HCKOIMAEMbIX, MYJBSDKH OPraHMYECKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnas sgadoparopHasi padora «MonenupoBanue onbiToB Musepa—tOpu no usydenuto
aOMOTeHHOTO CUHTE3a OPraHUYeCKUX COeTMHEHUH B MEPBUYHON aTMOchepe».

JlabopaTopHas padora «/3ydyeHue u onrMcanne NCKOMAEMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydeHne 0COOEHHOCTE CTPOCHUS PACTEHUN Pa3HBIX OTIACIOBY.

IIpakTnyeckas padora «/3ydenne ocOOCHHOCTEH CTPOCHUS MO3BOHOYHBIX JKUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pazgenb! u 3agaun anTponosiornu. MeTo bl aHTPOTIOJIOTHH.

CraHOBIIEHHE TIPE/ICTABIEHUN O TPOUCXOXKIEHUHU YesoBeKa. Penurnosusie Bo33penus. CoBpeMeHHbIE
Hay4HbIE TEOPHH.



CxoacTBO 4YelloBeKa € JKMBOTHBIMU. CHCTEMaTHYECKOe IOJI0KEHHE uenoBeka. (CBHIETENbCTBA
CXOJICTBA YEJIOBEKA C XHUBOTHBIMU: CPAaBHUTEIHLHO-MOP(HOJIOTHYECKUE, IMOPUOIOTHYECKUE, (H3HOIOTO-
Oonoxumuueckue, mnoBeneHUeckue. OTIMYUS YelloBEKa OT JKUBOTHBIX. [IpAMOXOXKICHHE W KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM CUCTEMBI.

JBwxymie cwibl  ((pakTOpbl) aHTpPOINOTEHe3a: OHojormyeckue, coruanbHble. CoOTHOLICHHE
OMOJIOTMYECKHUX M COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMU aHTPOIIOreHe3a. PaHHUE 4enoBeKooOpa3Hble 00€3bsiHbl (IIPOKOHCYJIbI) U paHHUE
MOHTU/IBI — OOIIMe MPENKH YeTOBEKOOOPa3HBIX 00€3bSH W JIOACH. ABCTPATIONUTEKH — JBYHOTHE MPEIKU
mosied. YermoBeK ymenslid, IepBble N3TOTOBIICHUS OpyIui Tpyaa. YenoBeK NpsMOXOIAIINNA U ITEPBBIA BBIXO
monie 3a npenensl Appuku. YenmoBek reiaenb0eprekuii — o0l Ipelok HeaHAepTaIbCKOTO YeloBeKa U
YeJ0BeKa pasyMHOTO. UenoBeK HeaHIepTalbCKUU KaK BU JIOJIEH XOJIOJHOTO KiIuMara. YelloBeK pasyMHbII
COBPEMEHHOT0 THIA, JEHUCOBCKUN 4YEIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku.
[TaneoreneTrka u najgeoOreHOMUKA.

DBOJIIOLUS COBPEMEHHOT0 4enoBeka. EcTecTBEHHbIN OTOOP B MOMYNALMSIX 4YeaoBeKa. MyTallnOHHBIN
npouecc ¥ noauMopdusm. IomynsauroHHbIe BOJHBL, Apeild reHoB, Murpanus U «3¢Q(GeKT ocHOBaTENs» B
MOMYJISIIUSIX COBPEMEHHOTO YeJIOBEeKa.

UYenoseueckue packl. [lonstue o pace. bombime pacel: eBporeouHas (€Bpa3uiickas), aBCTpayo-
HerpouaHas (PKBaTopuaibHas), MOHroJIOM/IHas (a3uaTcKo-aMepuKaHcKas). Bpems um myTu pacceneHus
yenoBeka 1o 1aHete. EauHCTBO dyenmoBeueckux pac. HaydyHas HeCOCTOATENBHOCTh pacu3Ma.
[IpucrmocoOaeHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSM OKpYXaromied cpenbl. BriusHue reorpaduueckoit
cpenbl u Aperida reHoB Ha MOPQOJIOTHIO ¥ PUZHOJIOTHIO YETOBEKA.

MexucuuIuiMHapHble METObl B (pu3ndeckoil (OMOJOrHYecKoi) aHTPOIOJIOTUH. DBOJIIOLMOHHAS
AHTPOTMOJIOTHUS U MaJICOAHTPOIOJIOTHS YETOBEUECKUX MOy siuuil. bruoconuanbHble uccie0BaHus IPUPOIbI
yenoBeka. VccnenoBanue KOBOMIONMN OMOJOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, 5. A. Porunckuii, M. M. I'epacumos.

Tabmuupl 1 cxembl: «MeToabl aHTPOTOJIOTHIY, «[ 0JOBHOW MO3r 4eloBeka», «UermoBekooOpa3Hbie
00e3bsiHb», «CKeneT 4YejgoBeKa M CKeNleT MuMmnaH3e», «PymTuMeHThl W aTaBU3MBL), «/IBHXKyIHE CHIIBI
aHTpOMoOreHe3a», «IBOJIOIMOHHOE IPEBO YEIOBEKa», «ABCTpaJomHUTEek», «YemoBek ymenslit», «HemoBek
npAMoXoJsuity, «Jlenucockuili denosek» «Heanaepranbib», «KpomanboHibly, «lIpenku denoBekay,
«Tarbl 3BOJIIOLINUYU YeJIOBeKay, «Packl ueroBekay.

O6opynoBaHue: MyJIsKH OKaMEHEIOCTeH, IPeIMETOB MaTepuaibHOU KyJIbTYpbl MPEAKOB YEIOBEKa,
penpoaykuuu (dotorpadun) KapTuH ¢ MUDOIOTHYSCKUMU M OMOJEHCKMMHU CHOKETaMH ITPOUCXOKICHUS
yenoBeka, ¢ororpaduu HaXOJOK HMCKOMAEMbIX OCTAaTKOB YEJIOBEKa, CKEJeT 4YeloBeKa, MOJENb ueperna
YyeloBeKa W 4Yeperna IIMMIaH3e, MOJENb KHUCTH 4YeJOBeKa M KHCTH IIMMIIaH3€, MOJETH TOpca IMpPEIKOB
YenoBeKa.

JlabopaTopHnasi padora «/3yueHue 0ocoOEHHOCTEH CTPOCHHUS CKelleTa YelOBEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM.

IIpakTnyeckas padora «/3ydyeHue 3KOJIOTMYECKUX aTaNTAlUN YETOBEKaY.

Tema 6. Jko10rHs — HAyKa 0 B3aMMOOTHOLICHUAX OPTaHM3MOB H HAaJOPraHU3MEHHBIX CHCTEM C
OKpY:KaloLIeH cpeaou

3apokJeHne U pa3BUTHE 3Koioruu B Tpyaax A. I'ym6onbnara, K. @. Pynse, H. A. Cesepuona, 3.
I'exkens, A. Tencnu, B. H. Cykau€Ba. Pa3znensl u 3anaun sxosnoruu. CBsi3b 9KOJIOTHU € APYTMMHU HAYKaMHU.

Mertoapl skonoruu. IloneBsle HaOmoneHHs. OKCHEPUMEHTHI B  3KOJOTUU: HPUPOAHBIE U
nabopaTopHble. MojaenupoBaHue B  3KOJOTUH. MOHHUTOPUHT OKPYXKAIOWIEH Cpeapl: JOKaJbHBIMH,
PETMOHANBHBIN U TI00aIbHBIH.

3HaueHue HKOJIOTMUECKUX 3HAHUH Ul YEIOBEKa. DKOJIOTHUECKOE MUPOBO33PEHUE KaK OCHOBA CBA3EH
yeyoBedecTBa ¢ NMpupofoid. @opMHpPOBAaHME 3KOJIOTMYECKOW KYJIBTYpbl M DKOJIOTMYECKOM IpaMOTHOCTU
HaCEJICHUS.



JdeMoHcTpanuu

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

Tabmumer u  cxembl: «Paszmensr  akonorum», «Meroasl dKoyiorum», «CxemMa MOHUTOpPUHTA
OKPYKarOLIEH Cpesibl».

JladopaTopHas padora «/3ydyeHne MeTOI0B HKOJIOTHYECKUX HCCIICTOBAHUI.

Tema 7. OpranusmMsl H cpega 0OMTaAHUA

Okonoruveckne (akTOpel W 3aKOHOMEPHOCTH UX JAeicTBHs. Kiaccupukaius 3KOJIOTHISCKUX
¢dakTopoB: abmoTHMUeckue, OWOTHYECKHE, aHTpomoreHHsie. OOme 3aKOHOMEPHOCTH  JICHCTBHS
skosorndeckux QakropoB. IIpaBuno wmuammyma (K. Ilnpenrems, 1O. JIubux). TosepaHTHOCTS.
OBpHOMOHTHBIEC M CTCHOOHMOHTHBIE OPTaHNU3MBI.

AbuoTnueckue gaxkropbl. CBeT Kak 3Kkonorndeckuid akrop. JleiicTBre pa3HbIX y4acTKOB COTHEUHOTO
CIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHE TpYNIbl PAaCTEHUH M JKUBOTHBIX IO OTHOILIEHUIO K CBETY.
CurnanbsHas poJib cBeTa. GOTONEPUOIU3M.

Temnepatypa Kkak o3koJlornyeckudt  Qaxrtop. JlelicTBue TemmepaTypbl Ha  OpraHU3MBI.
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BnaxHocte kak 3kojorumueckuit ¢akrop. IlpucnocobieHuss pacTeHMil K MOAJIEP’KaHUIO BOJHOTO
Oananca. Knaccudukaius pacTeHuil 1Mo OTHOIIEHUIO K Boje. [IpucrnocoOneHust )KUBOTHBIX K U3MEHEHHIO
BOJTHOTO PEXHMa.

Cpenpl 06UTaHUS OPraHU3MOB: BOJHAsI, HA3€MHO-BO3/IyIIIHAS, TIOUBEHHAs, [NIyOMHHAs MOJNOYBEHHAs,
BHyTpUOpraHu3MeHHas. @U3NKO-XUMHUYECKHe 0COOEHHOCTH cpefl obuTanus opraHnuzMoB. [IpucnocoOiaenus
OpPraHU3MOB K JKU3HH B Pa3HBIX Cpefax.

buonornueckne putmbl. Buemnme w BHyTpeHHHE pUTMBL CyTOYHBIE W TOJWYHBIE PHUTMBL.
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKHU3HH.

Kusznennsie dopmbl opranm3moB. [lousTue o xu3HeHHOU (popme. KuzHeHHBIE (HOPMBI PACTCHMIA:
JiepeBbsl, KYCTapHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJETHHUE TpaBbl. JKU3HEHHBIE (DOPMBI
YKUBOTHBIX: TUAPOOHOHTHI, TEOOMOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue Qakropel. Buasl OmOTHUYECKMX B3aMMOJCUCTBUHN: KOHKYPEHIIHs, XHUITHUYECTBO,
cuMbuo3 u ero Gopmel. [lapasutmsm, koomepanus, MyTyalu3M, KOMMEHCaIu3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Hetpoduueckue B3aumosieiicTBus (Tonuueckue, popudeckue, padbpuueckue). 3HaueHne
OMOTHYECKMX B3aUMOJEWUCTBUN JJIsi CYIIECTBOBAHUS OPraHW3MOB B cpeae oOutanus. [IpuHiun
KOHKYPEHTHOT'O UCKIIFOUEHHS.

JdemoHcTpauuu

Tabmuipl u cxembl: «kojoruyeckue ¢GakTopb», «CBETOBON CHEKTP», «IKOJOTUYECKHE TPYIIIBI
KUBOTHBIX [0 OTHOLICHHIO K CBETY», «TemIoKpOBHbIE >KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIEM,
«DU3HOTOTHYECKHUE aIaNTalluu )KUBOTHBIX», «Cpeapl OOUTaHHs OPraHU3MOBY», «BUOIIOTHYECKUE PUTMBIY,
«Kusnennsie Gopmbl pacTeHuit», «KusHeHHble (HOPMBI JKUBOTHBIX», «IKOCHCTEMA IIMPOKOIMCTBEHHOTO
neca», «JkocuctemMa XBOWHOro Jeca», «llenn mnuranusy, «XumHudectBo», «llapazutuzm»,
«Konkypenmus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: repOapuu pacTeHU M SKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIUSHUIO Pa3IHMYHBIX
IKOJIOTHYECKUX (haKTOPOB, TepOapuu CBETONIOOMBBHIX, TEHETIOOMBBIX M TEHEBBIHOCIWBBIX PACTCHHIA,
CBETOJIFOOMBEIE, TEHENOOMBbIE W TEHEBBHIHOCIHMBBIE KOMHATHBIE pACTCHHs, TepOapuu M KOJUICKIIUU
TETUIONOOMBBIX, 3MMOCTOWKHUX, MOPO30YCTOMYMBBIX pACTEHUH, Uydesa NTHIl U 3Bepeil, repdapiul pacTeHHH,
OTHOCSIIMXCS K THrpoduTam, kcepopurtam, Me30(utaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJICKIIUU
KUBOTHBIX, OOUTAIONINX B Pa3HBIX CpefaX, repOapuu U KOJUICKIIMH PACTEHHUI M KMBOTHBIX, 00JIa1at0muxX
YepTaMy MPHUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHHSIM YCIOBHM KU3HU, repOapiy U KOJJICKIIMH PacTeHHM
U OJKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OpPM, KOJUIEKIIUH >KUBOTHBIX, YYAaCTBYIOUIUX B Pa3IUYHBIX
OMOTHUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHasi pa6oTa «BplsiBIeHHE MPUCTIOCOOICHU OPTraHU3MOB K BIIUSHUIO CBETa.

JlabopaTopHasi pa6ora «BrlsBleHHE MPUCTIOCOOICHUI OPraHU3MOB K BIIUSHUIO TEMIIEPATYPHD.



JlaGopaTopHasi padora «AHaTOMHUYECKHE OCOOCHHOCTH PACTECHHUI U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Iko0/10rUs1 BUAOB ¥ NOMYJISAIHI

DKOJIOTUYECKHE XapaKTepucTUKu nomynsnuu. llomynsmus kak Owosormueckast cucrema. Poib
HEOJHOPOJAHOCTH cpenbl, (pu3mueckux OapbepoB U OCOOCHHOCTEH OHMOJOTHH BHIOB B (HDOPMHpPOBAHHH
IIPOCTPAHCTBEHHOM CTPYKTYpbI Nonysuui. OCHOBHBIE [TOKA3aTENH MOMYJISILIUK: YUCIEHHOCTb, IIJIOTHOCTb,
BO3pacTHasl U [10JIOBasi CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIMSL.

DKoJioru4ecKasi CTpyKrypa nonyssiiuu. OLieHKa YMCIEHHOCTH NOMysauuu. J[MHaMuKa NOMyJaLuU U
e€ perynsauua. buotmueckuil moreHuuan nomynsiiuu. MojenupoBaHue JUHAMHMKU nomyisinuu. Kpusbie
pocTa UMCIEHHOCTH mnomyasiuud. Kpusble BbDKHMBaHMS. Perynsuus YMCIEHHOCTH NOMYJSALUNA: PpOJib
(baKTOpOB, 3aBUCAMIMX W HE 3aBHCANIMX OT IUIOTHOCTH. ODKOJOTHYECKHE cTpareruu BumoB (I- u K-
CTpaTerum).

[Tonsarue 06 skonormyeckoi Humie Bupa. Mecroobutanre. MHOrOMEepHass MOJIENb JKOJOTHUYECKOM
Hui J[x. M. XatunHacona. PazMepsl skonorndeckoi Humu. [ToTeHmanbHas u peaqn30BaHHas HULIY.

Bun kak cucrema nomnynsiuui. Apeanbl BUAOB. BuUllbl M MX KU3HEHHBIE CTpAaTEruu. DKOJOTHYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIIN )KMBOTHBIX. brosiornueckne MHBa3uu 4yKEPOIHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: [Ix. M. XatunHCOH.

Tabnuis! 1 cxeMbl: « IKOJOTHYECKHE XapaKTEPUCTUKU NOMyasuuny, «I[IpocTtpaHcTBEHHAs CTPYKTypa
nonysinun», «Bo3pacTHele mnupamuabl nomynasuun», «CKOpPOCTh 3aceleHHs] TOBEPXHOCTH 3eMIIH
pa3IMYHBIMU OpraHu3Mamu», «Moaens sxonorndeckod Humm Jx. M. XaTunHcoHay.

ObopynoBanue: repbapun pacTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopHas pa6ora «IIpucrnoco06ieHnst ceMsiH paCTeHUM K pacCeICHUION.

Tema 9. IkoJ10rus CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBa oprann3MoB. bruorienos u ero crpykrypa. CBsi3u MEX1y OpraHu3MaMH B OMOIIEHO3E.

OxocuctemMa kKak OTKpwiTas cuctema (A. JIx. TeHcnu). OyHKIMOHAIBHBIE OJOKHM OPraHU3MOB B
9KOCHCTEME: MPOAYLEHThI, KOHCYMEHTBI, penyleHThl. Tpoduyeckue ypoBHU. Tpoduueckue Lenu U CeTu.
Abuotuueckue 01oku 3xocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BelecTB U MOTOK SHEPTUU B
JKOCHUCTEME.

OcHoBHBIE MOKa3aTeNu SKOCcUCTeMbl. buomacca U mpoAyKuusa. DKOJOrMYeCKHe MUPaMUIbl YHCEl,
OMOMacChl U PHEPTHH.

Junamuxa  sxocucmem. Kamacmpoguueckue nepecmpotuixu. @uykmyayuu. HarnpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOLIECTB — CyKieccud. [lepBUYHBIE W BTOPUYHBIE CYKLIECCUU W HMX MPHUYUHBI.
AHTpOIIOTEHHBIE BO3JEUCTBUSL Ha cykleccuu. KimumakcHoe cooOmiectBo. buopasHooOpaszue W moJiHOTa
KpYroBOpPOTa BEIECTB — OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[Ipuponnbie 3kocUCTEMBI. JKOCUCHEMbl 03ED U peK. DKOcUcmembl MOpel U OKeaHo8. IKOCUCmeMmbl
MYHOp, 1eco8, cmeneti, NyCMbiHb.

AHTPOIIOTEHHBIE PKOCHUCTEMBI. ATpodKocHcTeMa. ATpolleHo3. Pa3nuuus Mexay aHTPONOTeHHBIMU U
MIPUPOAHBIMU SKOCHUCTEMAMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. loponckas ¢uopa u ¢ayHa.
CunaHTpomnu3anusi ropoJckoi ¢ayHbl. buojormueckoe M Xo03sMCTBEHHOE 3HAUYEHUE arpo3KOCHCTEM H
ypOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHHSI OCHOBHBIX B3aMMOJICHMCTBHI OpPraHM3MOB B JKocucTteMax. Poib
KAckaoHoz2o spgexma u 6ud06-30upuxamopos (Kuouegvlx 6udo8) 6 QYHKYUOHUPOBAHUU IKOCUCHIEM.
IlepeHoc SHEPrUM U BEIIECTB MEXKAY CMEXHBIMU SKOCUCTEMAMHU. Y CTOMUMBOCTb OPraHU3MOB, NOMYJISILIUNA U
9KOCHUCTEM B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOTIOI€HHBIX BO3/ICHCTBUIA.

Mexanusmbl 6030eUcmeus 3azpA3HeHUll PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM, OpP2AHU3MEHHOM,
NONYJIAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8030elicmaus. MeTo10JI0THUsl MOHUTOPUHIA €CTECTBEHHBIX U AaHTPOTIOI'€HHBIX 3KOCHUCTEM.



JdeMoHcTpanuu

IToptpet: A. Ix. Tencnu.

Tabmuuer u cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMa IIUPOKOJIUCTBEHHOTO JIECay,
«DKoCcHCTeMa XBOWHOTO Jiecay, «DYHKIMOHAIBHBIE TPYMIBl OPraHW3MOB B JKOcHCTeMe», «KpyroBopot
BEIIECTB B dKocucTeMey, «Llenn nutanus (macTOUIIHAS, NETPUTHAS)Y, « IKOJOTHIECKAs TUPAMHUJIA YHCEID,
«DKOJIOTHYEeCKasl MUpaMua Ornomacchbl», «IKOJIOTHYECKas MUpamuia sHeprum», «O0pazoBaHue 00I0Tay,
«[lepBuunast cykueccus», «BoccTaHOBIEHHE Jeca TOCIE MOXKapay, «IKOCUCTEMA 03epa», «ATPOICHO3Y,
«KpyroBopoT BemIeCcTB U IOTOK SHEPTHH B arporieHo3ey, «[Ipumepsr ypOo3kocucTem.

ObopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydeja MTHUIl U 3Beped, repbapuu
KYJIBTYPHBIX U JJUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIIb SKOCHUCTEMBI.

IpakTuyeckas padora «3yyenne u onucanue ypoo3KOCHCTEMBD».

JladopaTopHasi padora «/3ydyeHue pazHOOOpa3usi MEIKUX MOYBEHHBIX WICHHCTOHOTHUX B Pa3HBIX
HKOCUCTEMAX.

IKCKypens «IKCKypcHsl B THIMYHBIN OMoreoleHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha CyXOJ0JIbHBIN
VI TIOMMEHHBIN JIYT, 03€p0, OOJI0TO)».

IKCKypeus «IKCKypCHs B arpodKOCUCTEMY (Ha MOJIE WK B TEINIMYHOE X031 CTBO)».

Tema 10. Buocdepa — rinodanbpHas 3kocucremMa

buocdepa — obOmieruranerapHas oOosiouka 3eMIH, TI€ CYIIECTBYEeT WM CYIIECTBOBaja KU3Hb.
PazButne mpencraBnenuit o 6mochepe B Tpymax O. 3rocca. Yuenue B. M. Bepnaackoro o OGuocdepe.
Ob6nactu Ouocdeps! u e€ cocran. JKupoe BelecTBO OMocdepsl U ero GyHKIINH.

3akoHOMEpPHOCTH  CcyliecTBOBaHus Owocdepbl. OcobeHHOocTH OMochepsl Kak  TIIOOATBHOU
sKocHucTeMbl. JlnHamMuueckoe paBHoBecue B 6rochepe. KpyroBopoTsl BelecTB U OMOre0XMMUYECKHE IUKITBI
(yrnepona, a3oTta). PUTMHUUHOCTS siBIIeHUI B Onocdepe.

3onanpHOCTE OWOcheprl. [lonsatne o Omome. OcHOBHBIE OMOMBI CYIIW: TYHIpa, XBOWHBIC Jeca,
CMEIIaHHbIE U UIMPOKOJINCTBEHHBIE Jieca, CTENH, CaBaHHbBI, IyCTHIHH, TPOMUYECKHE JIeca, BHICOKOTOPBS.
Knumar, pacTuTenbHBIN U dKUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa v QyHKIHS )KUBBIX CHCTEM, OIICHKA UX PECYPCHOTO TIOTEHIIMANIA U OMOChEPHBIX (YHKITHM.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuist u cxemsl: «I'eochepst 3emun», «KpyroBopot azoTa B npupoje», «Kpyroopot yrieponaa B
npupoae», «KpyroBopoT kuciaopona B mnpupoie», «KpyroBopor Boabl B npupoie», «OCHOBHbIE OHOMBI
cymny, «Kimnmatuueckue nosca 3emnny, «Tynapay, «Taiira», «CMmemanubii jgecy», «lLupokoaucTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponnyeckuil gec.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek u OKpyxkaomas cpeaa

DKOJIOTHYECKHEe KPHU3WUChl M HMX MNpUYMHBL. Bo3aelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHE
BO3IIYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHune BoIHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHue Kiumara.

AHTpPOIIOTEHHOE BO3/CHUCTBUE HA PACTUTEIbHBIA U >KUBOTHBIA Mup. OXpaHa pacTUTEIBHOTO H
KUBOTHOTO Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl mpupoAbl. KpacHble kHuru. Oco00 oxpaHsieMbIe
npupoanbie Teppuropun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE TAPKH.

OcCHOBHBIE TMPUHIMIBI YCTOWYMBOTO PA3BUTHS 4YelOBEYECTBA M MNpHUPOAbL. PanuoHanbHOe
IIPUPOJIOTIOIB30BAaHUE M COXpaHEeHUe OHOJIOTHYecKoro pasHooOpasus 3emin. OOmue 3aKOHOMEPHOCTH
III00ATBHBIX JKOJOTUYECKUX KpU3UCOB. (OCOOCHHOCTH COBPEMEHHOTO KpH3UCAa M €ro BEPOSATHBIC
MOCIIE/ICTBUSL.

Pa3BuTHe METOOB MOHUTOPHHIa pa3BUTHSL OIMACHBIX TEXHOTEHHBIX MpolreccoB. CucmemHble
uccne0o8anuss nepexooa K pecypcocoepezaroweli U KOHKYPEHMOCnocoOHou sHepeemuke. buonozuueckoe
paznoobpasue u 6uopecypcwi. Hayuonanvnvie ungpopmayuonusie cucmemvl, obecneyusaiowjue 0OCmyn K



unopmayuu no cOCMOSHUIO OMOENbHBIX 8U008 U dKocucmem. OCHOBbL IKOpeabUIUMayuu SKocucmem u
€cnocobo8 6opbOBL ¢ bUONOEPeHCcOeHUAMU. PeKOHCMPYKYUA MOPCKUX U HA3EMHBIX IKOCUCTEM.
JdeMoHcTpanuu
Tabmuiel ¥ cxeMbl: «3arpsi3HeHUE aTtMocdepwl», «3arps3HeHue Tuapochepsr», «3arps3HeHue
nouBb», «l[lapHuKOBBIA 3PdexT», «Ocob0 oxpaHseMble TPHPOAHBIC TeppUTOpUN», «Moaenu
YIPaBISEMOTO MHUPaAY.
ObopynoBanue: Qororpaduu OxpaHseMbIX pacTeHUM U KUBOTHBIX KpacHoil kuurum Poccuiickoii
®enepaunn, KpacHol KHUTH perHoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'TA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiamBaeT TPeOOBAHHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOIUMUCS IPOTPaMM
cpeanero o0riero o0pa3oBaHus: TUIHOCTHBIC, METAIPEIMETHBIE U ITPEIMETHEIE.

B cTpyKType AMUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpaMMbl IO OMOJIOTUU BBIJCJIEHBI CIEAYIOIIHNE
COCTaBJISIOLIME: OCO3HAHUE OOYYaIOIIMMHUCA POCCHUICKON Ipa)KJaHCKOW HIAEHTUYHOCTU — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPENCIICHUI0, Haiuuue momusayuyu K oOydeHUIO0 OMOJIOTrHUH,
yeneHanpasienHoe passumue BHYTPEHHHX YOEXKICHUH JMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH M
HCTOPUYECKUX TPAJAULIUNA pa3BUTUSL OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YYaIOIINXCS
PYKOBOJICTBOBATbCSI B CBOEH JESTENbHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAHOBKaMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOro 00pa30BaHus, Halu4ue NPpagoCco3HAHUSA FIKOJIOTUUECKON KYIbTYPbl, CHOCOOHOCMU CMABUMb
L[EJIU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE PE3YyIbTAThl OCBOEHUS MPOrPaMMBbl 110 OMOJIOTMH JIOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCITUTATENIbHON JESATEIbHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMH POCCUHCKUMU COLIMOKYJIBTYPHBIMHU,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MMPaBUIaMU U HOPMAMHU
MOBEACHUS U CIIOCOOCTBYIOT IpolieccaM CaMOIO3HAHMS, CaMOBOCIMTAaHUS U CaMOpa3BUTHUS, Pa3BUTHUS
BHYTPEHHEH MO3UIMH JTMYHOCTH, NATPUOTU3MA U YBAXKEHUS K 3aKOHY U MPaBOMOPSIKY, YEIOBEKY TpyAa U
CTapuieMy IOKOJICHHIO, B3aUMHOTO YBa)KEHUs, OEpeXKHOT0 OTHOLIEHUS K KYJIbTYPHOMY HACIEAUIO U
TpaJuLMsIM MHOTOHALIMOHAILHOTO Hapoaa Poccuiickoit denepanuu, NpUpoJe U OKPYKAOLIEH cpeie.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHSI Y4eOHOTO npeamera «bruosorus» JOmKHBI OTPaXkaTh TOTOBHOCTh
U CHOCOOHOCTh OOy4aroIIMXcs PYKOBOJCTBOBAThCS C(OPMHUPOBAHHONW BHYTPEHHEH MO3UIMENH JMYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OpHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOCKIEHMH, COOTBETCTBYIOLIMX
TPAJULMOHHBIM I[IEHHOCTSIM pPOCCHHCKOrO OOlIeCTBA, PpACIIMPEHUE JKU3HEHHOTO OIbITa M OIbITa
JESTEIILHOCTH B IIPOLIECCE pealu3ali OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOM IESATEIBHOCTH, B TOM
4HCJIE B YACTHU:

1) rpasKIaHCKOro BOCHMTAHMS:

C(OPMHUPOBAHHOCTh I'PAKAAHCKON MO3ULIUKN 00yJarolerocs Kak akTUBHOIO ¥ OTBETCTBEHHOI'O 4JICHA
poccuiickoro o0IecTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB ¥ 0043aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH AEATEIBHOCTU IIPU CO3JAHUU y4EOHBIX IPOEKTOB, PELICHUU
y4eOHBIX U [T03HABATEIbHBIX 33J1ay, BHIIOJHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEIATh COOCTBEHHYIO MO3MIMIO M0 OTHOIICHHUIO K SBJICHUSM COBPEMEHHOW JKU3HU
H OOBICHATD €€;

YMEHHUE YYUTHIBaTh B CBOUX JEHCTBHUAX HEOOXOIUMOCTh KOHCTPYKTUBHOI'O B3aMMO/ICHCTBHUSI JIFOJEH C
pa3sHbIMU YOEXKAECHUSAMH, KYJIbTYPHBIMU LIEHHOCTSMH M COLIUAIBHBIM MOJIOKEHUEM

TOTOBHOCTb K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJIHEHUS YUEOHBIX, [I03HABATEIIbHBIX U
HCCIIEI0BATENbCKUX 3a/1a4, YBAXUTEIHHOTO OTHOIIEHHS] K MHEHHUIO ONIMOHEHTOB NP OO0CYKJIEHUN CHOPHBIX
BOIPOCOB OHOJIOTHYECKOTO COAEPIKaAHUS;

TOTOBHOCTH K TYMaHUTapHO! U BOJIOHTEPCKON JESTENBHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:

C(OPMHUPOBAHHOCTh POCCHMCKON Tpa’kAaHCKON MIEHTUYHOCTH, NATPUOTHU3MA, YBaKEHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTHU Iepel PoauHOM, ropnoctu 3a cBOM Kpai, cBOXO PoauHy, CBOM S3BIK U
KYJIBTYPY, IPOIJIOE U HACTOsIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACJIENIO M TaMATHUKAM IIPUPOJIbl, TOCTHXeHUsAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;



CMOCOOHOCTh OLIGHMBATh BKJIQJ POCCUHCKUX YYEHBIX B CTAHOBJIEHHWE M pa3BUTUE OWOJIOTHH,
[IOHUMAaHMs 3Hau€HUs OMOJOIMM B IMO3HAHWU 3aKOHOB IPUPOJIBl, B KU3HU YEJIOBEKA M COBPEMEHHOIO
0O0IIIeCTBA;

uaenHas yoexaEHHOCTh, TOTOBHOCTh K CIIy)KEHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIEHMBATH CHUTYallMI0 M MPUHAMATh OCO3HAHHBIC pEIICHUS, OPUEHTUPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSAM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSTHUS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUH C TPAIULUAMHU Hapo0B Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
CIOpTa, TPYAa, OOIIECTBEHHBIX OTHOILIEHUI;

MMOHUMAaHKHE SYMOLIMOHAIBHOTO BO3JAEHCTBUS AKUBOM NMPUPOIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHHE MPOSBIISTH KauecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usnuyeckoro BocnMTaHUSA, (POPMHUPOBAHMSA KYJbTYPbl 310POBbSi M 3MOLHMOHAJIbLHOIO
0/1aronosiy4us:

MMOHUMAaHHE U PeaTH3alvs 3JJ0pOBOTo M 0€30MMacHOro 00pasa )KU3HHU (310pOBOE MUTaHKE, COOTI0IEHNE
TUTMEHUYECKUX MPaBUJ U HOPM, cOATaHCUPOBAHHBINA PEKUM 3aHATHM U OTAbIXA, pEryisipHas (uznueckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMUMAaHHE I[IEHHOCTU TMpaBWJI HMHIUBUIYAIbHOTO M KOJUIEKTMBHOIO O€30MacHOTrO TIOBEACHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE TOCJEICTBUN M HENpPUATHS BPEIHBIX NMPUBBIUEK (YHOTpEOIEHUs alKOroJjsi, HAPKOTUKOB,
KypeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TFOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIO0HeE;

FOTOBHOCTb K AaKTHUBHOM JESATENbHOCTH TEXHOJOTMYECKOW U COUMAIbHON HamnpaBlIeHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYyIO IEATEIbHOCTS;

MHTEPEC K pazNuYHbIM cdepaM MpodeccnoHalIbHON e TEeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOp Oynymieit npodeccuu u peanr3oBbIBaTH COOCTBEHHBIC KU3HEHHbBIE TIJIaHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOrHYecKOro BOCIIMTAHUA:

9KOJIOTHYECKHU LieJiecooOpa3Hoe OTHOLIEHHE K MPUPOJie KaK UCTOUYHUKY JKM3HU Ha 3emiie, OCHOBE eé
CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIbTYpBI: MPUOOPETEHHE OIbITA MJIAHUPOBAHUS MOCTYNKOB U
OILICHKH MX BO3MOJKHBIX TIOCIEACTBUN Ul OKPYKAIOIIEH CPENbI;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOoOJIeM U MyTel UX pelieHus;

CMOCOOHOCTh HCIOJIb30BaTh MpHOOpeTaeMble NPU H3y4eHHM OWOJIOTMM 3HaHMS W yMEHUS NpHU
peleHnH npo0ieM, CBA3aHHBIX C PAllMOHAIBHBIM ITPUPOIOTNIONIBE30BAaHUEM (COOI0ICHUE MTPaBUII MTOBEICHUS
B IPHUPOJE, HAIPABJIECHHBIX HA COXPAaHEHUE DABHOBECUS B DKOCUCTEMAX, OXpaHy BHUJIOB, JKOCHCTEM,
ouochepsi);

AKTUBHOE HENPUATHE JEMCTBUM, NPUHOCALIMX BPEI OKPYKAIOLIEH NPUPOJHOW Cpene, yMEHHeE
MIPOrHO3UPOBATh HEONArONpPUATHBIE HKOJOTMUYECKHE TIOCIEACTBUS MNPEANPUHUMAEMBIX JCHCTBUH H
MpeA0TBPALLATh UX;



HaJIMYUE€ Pa3BUTOrO 3KOJOTMYECKOI'O MBIIIJIEHUS, SKOJOIMUYECKONH KyJIbTYphI, OIbITA JIEATEIbHOCTH
9KOJIOTMYECKOM HAINpPaBIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B I103HABATEIbHON, KOMMYHUKaTUBHOM
U COLMAJIBHOW IIPAKTUKE, TOTOBHOCTHM K YYAaCTHIO B IIPAKTUYECKOM JEATEIBHOCTH SKOJOTHMYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMUSL:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
00IIeCTBEHHOH NPAaKTUKH, OCHOBAHHOTO Ha JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B [IOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3IKOBOM M YMTATEIbCKOM KYyJIbTYPBl KaK CpPEACTBA B3aUMOJEHUCTBUS MEXKAY
JIIOJIbMU U TIO3HAHUS MUDA;

[IOHUMaHHEe CHelUPUKU OUOJIOTUN KaK HayKH, OCO3HAHUS €€ poJju B (OPMUPOBAHUU PALIMOHAIBHOIO
HAayYyHOTO MBILIUICHUS, CO3JAHUU LEJIOCTHOIO TPEACTaBICHHUS 00 OKPYKAlOLEM MHpE KaKk O €IUHCTBE
MPUPOIbI, 4YEJIOBEKa W O0OIIecTBa, B IMO3HAHWU HPHUPOJHBIX 3aKOHOMEPHOCTEH W pelleHHH NpodiIemM
COXpPaHEHHUS MPUPOJIHOTO PABHOBECHUS;

yOEeKIEHHOCTh B 3HAYUMOCTU OHOJIOTUU [UIsl COBPEMEHHOW IMBWJIM3ALMU: OOECIEeUeHUs HOBOTO
YPOBHS Pa3BUTHUSI MEIULIUHBI, CO3/JaHUE NMEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pellaTh pecypcHbIE
npoOieMbl pa3BUTUSL 4YEJIOBEYECTBA, MOMCKA MyTeH BBIXOJA W3 TJIOOATbHBIX SKOJIOTMYECKUX HpoOiIeM U
obecrnieyeHus nepexoaa K ycTOH4MBOMY pa3BUTHIO, PAllMOHAIIBHOMY MCIIOJIb30BAHUIO MPUPOTHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUU B LIEJSAX MOBBIILIEHUS 00IIel KYIbTYpHI,
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAJILHOM T'PaMOTHOCTH OOyYaroluxcs,
dhopmMupyeMoi TIpu U3y4eHUN ONOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIOJIb30BAaTh MOJy4YaeMble 3HaHHS JUId aHalu3a M OOBSICHEHHs SBICHUI OKpPYKAIOIIEro MHUpa H
MIPOUCXOAIINX B HEM U3MEHEHU, yMEHHE JieJlaTh 000CHOBaHHbIE 3aKIIOYEHHS] HA OCHOBE Hay4HBIX (DaKTOB
Y IMEIOIIMXCS JAaHHBIX C LEIbIO MOIY4EHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIb30BAaTh OHMOJOTMYECKHE 3HAHUS IS peuieHus mpoOieM B
peanbHBIX KU3HEHHBIX CUTYalUAX;

OCO3HAaHUE LEHHOCTM HAy4YHOW JIEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATh NPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSTEIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEINPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO, K AKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ylbTaThl OCBOCHUSA y4eOHOTo mpeamera «bHOJOTHsS» BKIIOYAIOT: 3HAUYKMMBIE
s GOpPMHUPOBAHMS ~ MHUPOBO33PEHHUS  OOYYAOIIMXCA  MEXKIUCHUIUIMHAPHBIE  (MEXIPEIMETHbIE)
oOlIeHayYHbIE TOHATHUS, OTPa)KAIONIME IEIOCTHOCTh HAYYHOW KapTHHBI MUpa U CHEHU(PHUKY METOJIOB
MO3HAHUS, UCHOJB3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPIHsl, SIBICHHE, IMPOLIECC, CHCTEMA,
Hay4yHbI (aKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeIOBaHUE, HAOIIOJCHHE,
U3MEpEeHHe, OKCIHEpUMEHT U Jpyrue); yHUBEpcajdbHble YydeOHble JelcTBUs  (TO3HaBaTEJIbHBIE,
KOMMYHHKAaTHBHBIC, PETYIATHBHbBIE), oOecnieunBatonue GopmupoBanue (yHKIMOHATBLHONW TPaMOTHOCTU U
COLIMANIBHOM KOMIMETEHIMH OOyJaromuxcs; CHOCOOHOCTh OOy4aroluXcs HUCIHOJIb30BaTh OCBOCHHBIE
MEXJIUCHIUIIITUHAPHBIE, MHPOBO33PEHUECKHME 3HAHWS W  YHHUBEpCalbHbIe yueOHbIE JEHCTBUS B
MO3HABATENBHOU U COIIMANBHON MPAKTUKE.

B pesynbraTe m3yueHus OHOJOrMM Ha YpOBHE CpeaHero oouiero oOpa3oBaHHs y oOydaromerocs
OyayT chopMHpOBaHBI IO3HABATENBHBIE YHUBEpCAIbHbIE Y4eOHBIE JIEHCTBUS, KOMMYHUKATHBHBIC
yYHHUBEpCAIbHbIE Y4eOHBbIC JEHCTBUS, PETYISATUBHBIE YHUBEpCAJIbHBIE y4eOHbIE NEHCTBHUS, COBMECTHAas
NESITENIbHOCTD.



MertanpeqMeTHbIe pPe3yJabTaThl OCBOSHHS MPOTPAaMMBI CpeIHEro oO0Iero o0pa3oBaHUs IOJKHBI
OTpaxkarb:

OgyajeHHe YHMBEPCAJIbHBIMH YU4eOHBIMH II03HABATEIbHBIMH e CTBUSIMU:

1) 6a30Bble JIOrMYeCKHe AeHCTBHS:

CaMOCTOSTENIBHO (DOPMYIHPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMAaTPHUBATh €€ BCECTOPOHHE;

HCII0JIb30BAaTh I[P OCBOEHUM 3HAHUM INpUEMBI JIOTUYECKOIO MBIIUIEHUS (aHanM3a, CHUHTE3a,
CpaBHEHUs, KiIacCU(pUKAIMH, 000OIIEHHs), PACKPhIBATh CMBICI OWOJIOTHUECKUX MOHSATHH (BBIACTSATH MX
XapaKTepHblEe IPU3HAKHU, YCTAHABIIUBATD CBSI3U C IPYTUMHU MOHATUSIMHU);

ONpPEENATh LENN JEATENbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHU UX JOCTHXKEHUS, COOTHOCHUTH
pe3yJbTaThl JEATEIILHOCTH C IOCTABJIEHHBIMU LIEISAMY;

MCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS 1J1s1 00bSICHEHHS (PAKTOB ¥ SBJICHUN )KUBOM MTPHUPOIBI;

CTPOUTH JIOTUYECKHE pacCyXJeHUs (MHIYKTUBHBIC, JAEAyKTUBHbIE, [0 AaHAJOTUH), BBISBISTH
3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMaTPUBAEMBIX SBJIEHUSAX, (OPMYIHPOBATh BHIBOJbI U 3aKIIOUCHHUS;

MIPUMEHSTh CXEMHO-MOJENbHBIE CPEJICTBA JAJIsl IPEJICTABICHUSI CYILIECTBEHHBIX CBA3EH U OTHOILIEHHI B
M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUUH Pa3HOTO POJa, BBHIABIEHHBIX B Pa3IMYHbIX
MH(OPMALMOHHBIX HCTOYHUKAX;

pa3zpabaTeiBaTh IUIaH pEIIEHUs MNpoOJeMbl C Y4E€TOM aHaldM3a HUMEIOIIMXCS MaTepUabHBIX H
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBHI B JESATENBHOCTb, OIIEHUBAThb COOTBETCTBHUE DPE3YIbTATOB LIEISAM, OLCHUBAThH
PHUCKHU MOCIIEACTBUN NEATENLHOCTH;

KOOPJIMHUPOBATH U BBIMOJHATH pabOTy B YCIOBUSAX PEAIbHOTO, BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBHS,

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NIPH PEILIEHUH )KM3HEHHBIX NTPO0IIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:

BJIa/IeTh HaBbIKaMU y4eOHO-HUCCIIE0BATENbCKOM 1 MPOEKTHOM IEATEIbHOCTH, HABBIKAMH pa3peleHust
po0ieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIIEHUS! MPAaKTUYECKUX
3aJa4, MPUMEHEHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;

UCIOJb30BATh PA3JIMYHbIE BUABI IEATEILHOCTH 10 MOJyYEHHIO HOBOTO 3HAHMs, €r0 MHTEpPIIpPETaLUH,
IpeoOpa3oBaHUI0O U IPUMEHEHHUIO B YUEOHBIX CHUTyalMsX, B TOM 4YHCIE€ NPH CO3JaHUU Y4YEOHBIX U
COLIMANIbHBIX MPOEKTOB;

(GbopMupOBaTh Hay4YHbII THI MBIIJICHUS, BIaJIeTh HAYYHOU TEPMUHOJIOIMEH, KIIFOUEBBIMU MTOHATUAMHI
U METO/IaMy;

CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIE 33/la4d B 00Opa30BaTEIbHOMN JEATENbHOCTH U KU3HEHHBIX
CUTYaLUsX;

BBISBJIATh NPUYMHHO-CIICACTBEHHBIE CBS3M U aKTyalM3UpOBaTh 3ajauyy, BbIABUIaTh T'MIIOTE3Yy €&
pelleHus, HaXOIUTh apryMEeHThl JUId JO0Ka3aTelbCTBA CBOUX YTBEPXKACHUH, 3alaBaTh NapaMeTpbl U
KPUTEPHH peLLeHUS;

aHAJM3UPOBATh IOJYYEHHbIE B XOJ€ PELICHUS 3a/laud pPe3yslbTaThl, KPUTUUYECKU OLIEHMBATh MX
JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIH OTIBIT;,

OCYILIECTBIIATh  IEJICHANpPABICHHBI MOUCK IEpeHoca CpeJICTB M CIIOCOOOB  JeicTBUS B
po(hecCHOHANBHYIO Cpeay;

YMETh NEPEHOCUTh 3HaHUS B M0O3HABATENbHYIO M MPAKTUYECKYIO 00IACTH KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE WJIEH, TpelylaraTb OPUIHHAJIBHBIE MOJXOJbl M PEILICHHUs, CTaBUThb NMPOOJIEMBbI U
3aJ1a4M, JOIYCKAIOUIUE aJIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IUYHBIX HCTOUYHHMKAX HH(OpMalu (TEeKCTe y4eOHOro MmocoOus, Hay4dHO-
MOTYJISIPHOM JIUTepaType, OMOJIOTHYECKUX CIOBapsSX M CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3aX MaHHBIX, B



WuTepHere), aHaMM3UpOBaTh HHPOPMALMUIO PA3NUYHBIX BHAOB M (OPM MPEACTABICHHS, KPUTHUYECKH
OLICHUBATh €€ TOCTOBEPHOCTh M HEMTPOTHUBOPEUNBOCTb;

(bopMynHpOBaTh 3aMpOChl M MPUMEHATH Pa3IMYHbIE METOABI IIPU MOUCKE M O0TOOpE OMOIOTHMYECKOM
uHpOopManY, HeOOXOIUMOI [T BBITIOJIHEHUS YUeOHBIX 33/1a4;

npuoOperaTh  OMBIT  HCIOJIB30BAaHUA  HMH()OPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
COBEpPILIEHCTBOBATH KYJIbTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTHMAJIBHYIO (OpMY MpencTaBiieHUs OMOJOTHYECKOW WH(POpMaLuu
(cxembl, rpauku, quarpamMmbl, TaOIUIbI, PUCYHKH U IPYTOE€);

WCII0JIb30BaTh HAy4YHBIA SI3BIK B KAYECTBE CPEICTBA NpH paboTe ¢ OMOJIOTHYECKON HH(OPMAIHCH:
MPUMEHATh XUMHUYECKUE, (U3NUECKHe W MaTeMaTHYECKHUEe 3HAKW W CHUMBOJBI, (OpMyInbl, abOpeBUaTypy,
HOMEHKJIATYPY, UCTIOJI30BAThH M MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIAJIETh HABBIKAMH pACIO3HABAaHUS W 3alIUTHl WHPOpPMANWHK, WHPOPMAIHUOHHOW O0E30MacHOCTH
JMYHOCTH.

OByajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€liCTBUSIMU:

1) o6enmue:

OCYIIECTBIISITh KOMMYHUKAIlMd BO BceX c(epax >XU3HU, aKTUBHO Y4acTBOBATh B JUAJIOTE WU
JIMCKYCCHH TI0 CYIIECTBY OOCYXIaeMoW Tembl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CY)KICHHS
OTHOCHTEIIHHO BBITIOJIHEHHS TpeJIaraeMoi 3a/a4d, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH ITO3UIIHIA
JIPYruX y4aCTHUKOB JINAJIOTA WU JUCKYCCUH ),

pacrio3HaBaTh HeBepOalbHBIE CpENCTBA OOUICHWs, TOHWMAaTh 3HAYCHHWE COIMAIBHBIX 3HAKOB,
MPEOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYallUi, YMETh CMSTYaTh KOH(QIUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3UYHBIMU Ccrioco0amMu OOIIEHWsSI W B3aMMOJCHCTBHS, IMOHMMATh HAMEPEHHUs IPyrux
JOJIeH, MPOSBIATh YBAXKUTEIbHOE OTHOILIEHHE K cOOEceHUKY U B KOpPpEeKTHOH (opme (popMynHpoBaTh
CBOM BO3paXKCHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSAITeIbHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIECTBa KOMAaHIHOW M WHAMBHIYaJbHOIN pabOThl MpU pELICHUH
OMOJIOTUUECKOW  TPOoOJeMbl, OOOCHOBBIBAaTH  HEOOXOAMMOCTh  IMPUMEHEHHUS  TPYNIOBBIX  (GopMm
B3aUMO/ICHCTBUS MPU pelIeHUH yueOHOM 3a/1auu;

BBIOMPATh TEMAaTHUKY U METOJIbl COBMECTHBIX JIEHCTBUI ¢ YUETOM OOLIUX MHTEPECOB U BOZMOKHOCTEH
Ka)KJIOTO YIeHA KOJJICKTUBA;

MPUHUMATD I€JIM COBMECTHOM NESTEIIbHOCTH, OPraHW30BbIBATh U KOOPAMHUPOBATH ACUCTBUS MO €€
JNOCTHKEHHIO: COCTAaBJIATH IUJIaH JEMCTBUM, paclpenesaTh POau ¢ Y4ETOM MHEHHM y4acTHHKOB, 00CYKIaTh
pe3yNIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAaueCTBO CBOEro BKJIaJa M KaXKIOTO0 YYacTHUKAa KOMaHIbl B OOIIMIl pe3yiabTaTr Mo
pa3paboTaHHBIM KPUTEPUSM;

npeaaraTb HOBBIE MTPOEKTHI, OLICHUBATh UJIEU C TIO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTHBHOE CTPATETMUYECKOE IOBEJACHHE B PA3IMYHBIX CUTYalUAX, MPOSBIATH
TBOPUYECTBO M BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiageHHe YHMBEPCAJIbHBIMH PeryJsiITHBHBIMH I CTBUSIMU:

1) camoopraHu3amus:

WCIOJIb30BaTh OMOJIOTHMYECKUE 3HAHUS JUTsl BBISBICHHS MPOOJIEM W WX PElIeHUs B >KU3HEHHBIX U
y4eOHBIX CUTYAIHSIX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUI 11€JIeBbIe M CMBICIIOBBIE YCTAHOBKH B CBOUX JCHCTBHSIX
Y TIOCTYIKaX MO OTHOILIEHUIO K )KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U 3/J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYIIECTBIIATH MO3HABATENbHYIO JESTEIBHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh H
(dbopMynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON JAESITENFHOCTH U )KU3HEHHBIX CUTYAIIHSIX;



CaMOCTOSITEJIBHO COCTaBJIATH IUIAH pEHIeHUsT NpoOJeMbl ¢ y4ETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacmMpATh paMK1 y4eOHOTO IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JieTIaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

CocoOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO IMIMPOKON SPYAWUIIUN B Pa3HBIX OOJIACTSIX 3HAHUH,
IIOCTOSIHHO TMOBBIILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHbBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM, BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTh, OLIEHUBATH COOTBETCTBHE
PE3yJIbTAaTOB LICIISIM;

BJIaJIETh HABBIKAMU TIO3HABATENIbHON pe(IeKCMM KaK OCO3HAHUS COBEpLIAEMbIX JEHCTBUN H
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIOIB30BaTh MPUEMBI PEPIECKCUH JUIsI OLEHKU
CUTYaIliH, BBIOOpa BEPHOTO PEILLIEHHUS;

YMETh OLIEHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEAOCTATKU U JOCTOUHCTBA;

IIPUHUMATHh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH IPYTOro YesoBeKa.

MHNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHUS CoJiepKaHus yueOHoro npeamera «buosorus» Ha yriyOiaéHHOM
YpPOBHE OpHEHTHUPOBaHBI Ha obecredyeHue mpoduiIbHOrO 00ydeHHs oOydaommxcs Ouosoruu. OHH
BKJIIOUAIOT: cHenuduueckue g OMOJOTUN HaydyHble 3HAHUS, YMEHUS M CIIOCOOBI AEMCTBHI IO OCBOEHUIO,
MHTEpIpEeTalli U MpeoOpa30oBaHUIO 3HAHWMA, BUABI JIEATENBHOCTH MO MOJYYEHUIO HOBBIX 3HAHUH M HX
MPUMEHEHUIO B pa3jMuYHBIX Y4YeOHBIX, a TaKKe B pEaJbHBbIX >XU3HEHHBIX cHUTyauusx. IIpenMerHbie
pe3ynbTaThl MPEACTABIEHBI 110 TOJIaM U3Y4YECHHUS.

[IpenmerHbie pe3ynbTaThl OCBOeHUs ydeOHoro mnpeamera «buonorus» B 10 kracce OTXKHBI
OTpPAXKaTh:

chOpPMUPOBAHHOCTh 3HAHUH O MECT€ W pOJU OHOJOTMHM B CHCTEME €CTECTBEHHBIX HAayK, B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOUM KapTHHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIbI U PEIICHUHU MPpobiieM
paIMOHAJIBLHOTO TMPUPOJOINONb30BAHMS, O BKIAJE POCCUUCKUX U 3apyOeXHBIX Y4YEHBIX B pa3BUTHE
OHOJIOTHH;

BIIQJICHUE CHCTEMON  OHMOJOTMYeCKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOTOJAraromme
OMOJIOTMYECKHE TePMUHBI U MOHATHS (3KU3Hb, KJIETKA, OPraHu3M, MeTabo0JIn3M, TOMEOCTa3, CaMOPETyJIsIus,
CaMOBOCIIPOM3BE/ICHNE, HACIEICTBEHHOCTh, M3MEHUMBOCTh, POCT U Pa3BUTHE), OMOJIIOTUYECKUE TEOPHUH
(knerounas teopus T. IlIBanna, M. Illnetinena, P. BupxoBa, XxpoMocoMHas Teopusi HaCJIEICTBEHHOCTH T.
Moprana), yuenus (H. M. BaBmioBa — o 1meHTpax MHOrooOpas3usi U TMPOUCXOKIEHUS KYIbTYPHBIX
pacTeHuii), 3aKOHbBI (€IUHOOOpa3us TMOTOMKOB IIEPBOTO TOKOJEHHMsS, paCIIeIICHUs, YHUCTOTHI TaMeT,
He3aBUCUMOTrO HacnenoBanus ['. MeHens,, roMOJIOTMYECKUX PAJIOB B HaclIeICTBEHHOW n3menunBoctu H. U.
BaBwuioBa), mpuHIMIEI (KOMITJIEMEHTAPHOCTH);

BIIQJICHHE OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHMs, UCIOJIb3yeMbIX B OHOJIOTHUYECKUX
HCCIIETIOBAHUSIX KUBBIX 00BEKTOB (OMHUCAHKE, U3MEPEHHE, HA0II0IEHUE, SKCTIEPUMEHT);

YMEHUE BBIIETATh CYIIECTBEHHbIE MPU3HAKU: BHPYCOB, KIETOK MPOKApUOT M  IYKApUOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHU3MOB, B TOM 4YHUCIE OaKkTepuii, TpuOOB, pacTeHH, JKUBOTHBIX U
YEJIOBEKa, CTPOEHUSI OpraHOB W CHUCTEM OpraHOB pACTEHUM, JKUBOTHBIX, YEJIOBEKa, IPOILIECCOB
KU3ZHENESATEIbHOCTH, MPOTEKAININX B OpPraHU3MaX PACTeHUU, KUBOTHBIX M YEIOBEKa, OMOJIOTUYECKHX



IpOIeCCOB: OOMEHa BemecTB (MeTa0onM3M), TMPEBPALICHUS HHEPruu, OpOKEHUs, aBTOTPOGHOrO U
rerepoTpoHOro THUIIOB MUTAaHUA, (POTOCHHTE3a U XEMOCHHTE3a, MHUTO3a, MeHo3a, TaMeToreHesa,
SMOpHOTeHe3a, MOCTIMOPHUOHAIBHOTO PAa3BUTHS, PAa3MHOXKEHHS, MHIUBUAYAJIHHOTO DPAa3BHTUS OpraHH3Ma
(oHTOTEHE32a), B3aUMOJICHCTBHUS T€HOB, T€TEPO3HCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIMBATh B3aWMOCBS3H MEXIYy OPraHOMJAMHU KJIETKH U MX (YHKUUSMH, CTPOCHUEM
KJIETOK Pa3HBIX TKaHEH M UX QYHKIUSAMH, MEXKIY OpraHaMi U CUCTEMaMH OPraHOB y PAaCTEHUH, )KMBOTHBIX
M 4YeJoBeKa W WX (PYHKIMAMHU, MEXKIY CHCTEMaMHU OPTraHOB M WX (DYHKIMAMH, MEXKIy dTarnamMu oOMeHa
BEIIECTB, JTAallaMU KJIETOYHOTO IMKJIA W JKU3HEHHBIX IUKJIOB OPraHMW3MOB, 3TalaMH 3MOPHOHATBHOTO
Pa3BUTHSL, TCHOTUIIOM U (PEHOTHIIOM, (DEHOTUTIOM H (DaKTOpaMH Cpeibl OOUTAHHUS;

YMEHHUE BBISBJIATH OTIMYUTEIbHBIC TPU3HAKU KHUBBIX CUCTEM, B TOM YHWCIIC PACTECHHM, KHUBOTHBIX W
YeJI0BEKa;

YMEHHE UCTIOIh30BATh COOTBETCTBYIONINE APTYMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO i CHMBOJIUKY
IUTSL TOKA3aTeNIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX CHCTEMATHIECKUX TPYIIIT;

YMEHHE pemiaTh OHOJOTHYECKHE 3aJadd, BBIBIATH NPUYNHHO-CICICTBEHHBIE CBSI3H MEXKIY
UCCIIETyeMBIMU OMOJIOTHYECKUMH TIPOIIECCaMH | SIBIICHUSIMH, JIEJIaTh BBIBOJBI U MPOTHO3BI HA OCHOBAHUHU
MIOJTyYCHHBIX Pe3yJbTaTOB;

YMEHHE BBINOJHATH JIaOpaTOpHbIE M IpakTH4ecKue padoThl, cOOMOAaTh IMpaBwiia IpuU padoTe ¢
y4eOHBIM U JJa00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, IPOBEPATH MX IKCIIEPUMEHTAIBLHBIMU CPEICTBAMH, POPMYITHPYS 1T
WCCIIEIOBAaHUS, aHAITM3UPOBATH MMOJTyICHHBIE PE3YIbTATHI U I€TaTh BBIBOIBI;

YMEHHE Y4acTBOBATh B y4YEOHO-HCCIIEIOBATEIBCKONW pabOTe MO OMOJIOTHH, SKOJOTHH W MEAHIIMHE,
MPOBOJIMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IyOIMYHO MPEICTABIATH MOJyYCHHBIC PE3yIbTaThI
Ha YYEHUYECKUX KOH(EpEeHIHIX;

YMEHHE OIICHMBAaTh STHYECKHE AaclEKThl COBPEMEHHBIX HCCIEIOBaHMH B 00JIACTM OHOJIOTHUM U
MEIULUHBl (KJIOHHPOBaHHE, MCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HANpaBI€HHOE WM3MEHEHHE TIE€HOMa H
CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIICCTBIISTH OCO3HAHHBIA BHIOOD Oyaymiel mpodecCHOHaTbHON AeATENHPHOCTH B 001acTH
OMoJIOTUH, MEIUIIUHBI, OMOTEXHOJIOT MU, BETEPUHAPUH, CEITLCKOTO XO3AHCTBA, MUIIEBON TPOMBIIIICHHOCTH,
yriayOnasaTh TO3HABATEJIbHBIA HHTEpPEC, HAIpPABIECHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLICH
npoeccuu U MpoaoKeHre OMOJIOrMueckoro 00pa3oBaHus B OpraHU3alUsaX CpeHero npophecCuoHanbHOTo
U BBICIIEr0 00Opa30BaHUsL.

IIpenmerHble pe3ynbTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» B 11 Kaacce ROJIAKHBI
OTpaXkaTh:

C(OPMHUPOBAHHOCTh 3HAHUI O MeCTe M pOJU OMOJIOTHM B CUCTEME ECTECTBEHHBIX HayK, B
(OpMHUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHUHBI MHpA, B IMO3HAHUHM 3aKOHOB IPUPOJBI U
pELIEHUH 3KOJIOTHUYECKUX MpoOJIeM 4YelOBeYeCTBa, a TaKKe B PELICHUMH BOIPOCOB PALUOHAIBHOIO
IIPUPOJIOIIOIIL30BaHUSA, U B (JOPMHUPOBAHUU LIEHHOCTHOIO OTHOLICHHUS K MPHUpOJE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUMCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOIOB B pa3BUTHE OUOJIOTHH;

YMEHHUE BJIAZIETh CUCTEMOM OMOJIOrMYECKMX 3HAHWM, KOTOPas BKIOYAET OINpeesieHUs] U IOHUMaHHue
CYIIIHOCTH OCHOBOIIOJIAraloIIMX OHOJOTMYECKUX TEPMHUHOB M MOHATHH (BUA, 3KOocucTeMa, Ouocdepa),
Ouosornyeckrue Teopuu (3BoJronoHHast Teopust Y. JlapBuHa, cMHTeTHYeCKas TEOpUs HBOJIOLMN), YUCHUS
(A. H. CeBepuoBa — o myTsix M HampasleHMsX 3Boironuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbI
(renernueckoro paBHoBecust k. Xapau u B. BaitnOepra, 3aponsimeBoro cxojactsa K. M. bapa), npasuna
(muaumyma FO. JIuGuxa, skonoruyeckod HUpamMHbl 3HEPruM), Tunoresbl (rumote3a «mupa PHK» V.
I'unbepra);

YMEHHUE BIa/IeTh OCHOBHBIMH METOJIaMH HAyYHOTO IMO3HAHMSA, UCHOJIb3yeMBIMH B OHOJIOTHMUYECKHX
HCCIIEIOBAaHUAX JKUBBIX OOBEKTOB M OSKOCHCTEM (ONMHCAaHUE, M3MEpEHHE, HAOII0AECHUE, SKCIEPUMEHT),
crioco0amu BBISIBIICHUS U OLIEHKU aHTPOIIOTEHHBIX U3MEHEHUH B IPUPO/IE;



YMEHHE BBIJCIATh CYIIECTBEHHBIC TNPU3HAKHU: BHJIOB, OMOTEOIICHO30B, JKOCHUCTEM H Ouocdepsl,
CTaOMJIM3UPYIOIIETO, JBIWXKYILEIO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, ajjIomaTpU4ecKoro |
CUMIIATPHUICCKOI'O BI/IIIOO6pa3OBaHI/I$I, BJIMSAHUA JOBWIKYIIUX CHJI 3BOJIIOOUH Ha I‘GHO(i)OHI[ IOITyJIAI U,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpezie OOMTaHusl, YepeaOBaHMs HAIPABICHUI 3BOJIIOLNHU, KPYrOBOPOTa
BEIIECTB U MIOTOKA YHEPTUHU B SKOCHCTEMAX;

YMCHHUC YCTaHaBJIMBATh B3aWMMOCBA3M MCKAY HNpoHeCCaMu J3SBOJIONUH, ABWXYIIUMH CHIIaMHU
AHTPOIIOTCHE3a, KOMIIOHCHTAMHU PAa3JIMYHbIX 39KOCUCTEM U HpI/ICHOCO6JIeHI/I$IMI/I K HUM OPraHu3MOB;

YMCHHUC BBIABJIATH OTIIMYUTCIIBHBIC IMPU3HAKH JKUBBIX CHCTCM, HpI/ICHOCO6JI€HHOCTI> BUIOB K CpCIc
O6I/IT8,HI/I$I, abHOTHYECKNX ¥ OHOTUYECKUX KOMIIOHEHTOB OKOCUCTEM, B3alMOCBSI3eH OpraHnusmMoOB B
cooOmiecTBax, aHTPOIIOTEHHBIX U3MEHEHHH B 3KOCHCTEMaX CBOCH MECTHOCTH;

YMCHHUEC HUCIIOJIb30BATH COOTBCTCTBYIOIINEC apryMEHTHI, 6I/IOJIOI‘I/I‘-IGCKYIO TCPMHUHOJIOTUIO 1 CUMBOJIUKY
IUTSL TOKA3aTeNbCTBA POJACTBA OPTaHU3MOB Pa3HBIX CHCTEMATHYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB U
cpeapl OOWTaHWs, €JUHCTBA YEIIOBEUECKUX pac, HEOOXOJMMOCTH COXPAHEHWS MHOTo0Opasusi BUIOB H
HKOCHCTEM KaK YCIOBHSI COCYIIECTBOBAHHUS IPUPOJIBI U YETIOBEUECTBA;

YMCHHUEC pCIIaTh OHMOJIOTMYECKUE 3aa4yi, BBIIBJIATH HNPHUYUHHO-CICACTBCHHBIC CBA3U MCKIY
HCCICAYCMBIMU OHMOJIOTUYECKUMU nmponeccamMu U ABJICHHUAMU, ACIATH BBIBOJbLI U IMPOTHO3bI HA OCHOBAHUU
IMOJIYYCHHBIX PC3YJIbTATOB,

YMEHHE BBINOJHATH JIaOOpaTOpHbIE M IMpakTH4ecKue padoThl, cOOM0AaTh MpaBwia Mpu padoTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMCEHHUEC BBIABUT'aTh T'MIIOTE3EI, IMTPOBEPATH UX SKCIICPUMCEHTAJIBHBIMA CPEACTBAMH, (1)OpMy.TII/Ipy51 ICJIb
HCCIICO0BaHMWs, AaHAJIM3UPOBATH ITOTYUYCHHBIC PE3YJIBTAThI U ACTIATh BBIBOJIbI,

YMEHHE Y4acTBOBATh B y4EOHO-HCCIIENOBATEIBCKONW pabOTe MO OMOJIOTHH, SKOJOTHH W MEAHIINHE,
MPOBOJIMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U IyOJIHMYHO MPEICTABISATH IMOJYYCHHBIE PE3yIbTAThI
Ha YYCHUYECKUX KOH(DEPEHIIHIX;

YMEHHUE OIEHUBATH TUTIOTE3bI M TEOPHH O MPOUCXOKICHUH )KU3HHU, YEJIOBEKAa U YEIIOBEUECKUX pac, O
MpUYMHAX, MMOCIEICTBHUAX U CIIOCO0ax MpeI0TBPAIICHHS TII00aTbHBIX U3MEHEHHH B Ouocdepe;

YMEHHE OCYIICCTBIISITH OCO3HAHHBIN BBIOOp Oymymiel mpodecCHOHaTBHOW ACSITEIBHOCTH B 00JIaCTH
OMOJIOTUH, SKOJIOTUH, TMPHUPOJOTIONB30BaHUS, MEAWIUHBI, OHOTEXHOJOTHH, TICHXOJOTHH, BETCPUHAPHH,
CEIIbCKOTO XO3SMCTBA, MHIIEBON MPOMBIILICHHOCTH, YIIyOIsaTh MO3HABATEIbHBIN HHTEPEC, HAIIPABICHHBIH
Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH MPOGECCHU U MPOJODKEHHE OMOJIOTHYECKOTO 00pa3oBaHMs B
OpraHu3aIusx CpeHero poeCCHOHATBHOTO u BBICIIIETO o0Opa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM (uudposbIe)
Ne /i Konrpoabublie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI pecypest
1 buosnorus xak Hayka
2 JKuBBIE CHCTEMBI U UX U3YYCHUE
3 Buomorus kieTku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKINUU KIETKU 8 1
6 OOMeEH BeIecTB U NMPEeBpalleHue SHEPTHU B 9 1
KIIETKE
- HaCJ'IelICTBeHIfaﬂ uHpopmanus u 9 05
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN UK KIETKH 6 1
Ctpoenue u GyHKIIUHA OPTaHU3MOB 17 1 15
10 Pa3MHOkeHNE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
M3MEHUYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5
15 Cenekiysi OpraHu3MOB 4 1 1
16 buoTtexHonorust u CHHTETHYECKAask OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 13




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE ¥ PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Muxkpo3Botonus U €€ pe3yabTaThl 14 2
Maxpo3BoJIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 P 8 P 15 1 15
3emiie
5 [TpoucxoxaeHue yemoBeKka — aHTPOIIOTEHES 10 1 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXarollen cpenou
Opraau3Mebl U cpesia 0OUTaHUs 15
DKOJIOTHS BUJIOB U TOIMYJISIIII 0.5
DKO0JIOTHS COOOIECTB. DKOJIOTUUYECKUE
9 12 1 0.5
CUCTEMBbI
10 buocdepa — rimobabHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpena 6 1
12 PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoauuecTBO Jara
Jarta DJIeKTPOHHbIE
4acoB H3y4YeHH
Ne u3y4yeH uugpoBbie
Tema ypoxka I[pakTny i 1o
n/n Bcer KonTpoabHubie us 1mo o0pa3oBaTe/ibHbIE
ecKHe dakry
0 padoThI IUIAHY pecypcsl
padoTsl
1 Buostorus xak KOMIIEKCHAs HayKa U KaK 9acTh 1 3,09
COBPEMEHHOTO 00IIecTBa '
JKuBbI€ CUCTEMBI U KX CBOMCTBA 1 6.09
YpoBHEBast OpraHu3anusl KUBBIX CHCTEM 1 6.09
4 VcTopust OTKPBITHS ¥ U3YUSHHSI KIIETKH. 1 10.09
Knerounas teopus '
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOUHOMU
ounonorun. [Ipaktrueckas padota «M3yuenue
METO/I0B KJIETOYHON OHOIOTHH
5 1 0.5 13.09
(xpomatorpadus, 3nexTpodopes,
muddepeHnnanbHOe NEHTPUPYTUPOBAHUE,
[T1IP)»
6 XUMUYECKHUI COCTaB KIETKU 1 13.09
MunepasnbHbIe BEIIECTBA KIETKH, UX
7 1 17.09
Ouosoruyeckas poiib
Opranuyeckue BelecTBa KJIETKH — OEIKU.
8 JIaGopatopHas pabota «OOHapyxeHue OeIKOB 1 0.5 20.09
C MIOMOUIbIO KAUECTBEHHBIX PEaKIHii»
9 CoiicTBa, k1accupukanys u GyHKIUN OEJIKOB 20.09
10 Oprannyeckue BEIECTBA KIETKH — YIJIEBOIbI 1 24.09




11 Opranuyeckue BEIECTBA KIETKH — JIMIUIbI 27.09
Hyxneunossie kucnotsl. JJHK u PHK.

12 JlaboparopHas padota «MccnenoBanue 05 27,09
HYKJICMHOBBIX KUCIIOT, BBIJICIIEHHBIX U3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY

13 Crpoenne u pyakun ATD. [pyrue 110
Hykseozunrpudocedarsr (HTD)
CexBenupoBanue [JHK. Metoapl reHOMUKH,

14 TPAHCKPUIITOMHUKH, IPOTEOMUKHU. MeTOoabI 4.10
CTPYKTYPHOU OHOJOTHN

15 Tunel knerok. [IpokapuoTnyeckas KieTka 4.10
CrpoeHne syKapuoTHYECKOUN KIIETKH.

16 [IpaxTnueckas pabota «/3ydeHue cBOUCTB 8.10
KJIETOYHOW MEMOpaHbI»

17 [ToBepxHOCTHBIN anmapaT KJIETKH 0.5 11.10
OnHoMeMOpaHHbIE OPraHOU bl KIIETKHU.

18 [TpakTueckas padota «M3ydeHne IBIKEHHS 11.10
LUTOIIA3MbI B PACTUTENIbHBIX KJIETKaX»
[ToyaBTOHOMHBIE OPTraHOU bl KIETKU:

19 MUTOXOHAPHUH, Mactuasl. Jlabopartopuas 05 15.10
paborta «VccnenoBanue mia3Moin3a u
JIETINIa3MOJIN3a B PACTUTENBHBIX KIETKaX)»

20 HememOpaHHbBIE OpraHOH/IBI KJIETKH 0.5 18.10

21 Crpoenue u GyHKIUU sSapa 18.10
CpaBHHUTENbHAS XapaKTEPUCTHKA KIETOK

22 sykapuoT. JlabopaTopHas padora «3yuenue 22.10
CTPOEHHUS KJIETOK Pa3IMUHBIX OPraHU3MOBY

23 KonTposnpHas pabota o Teme «XuMUYECKUI 0.5 25.10




COCTaB U CTPOCHUC KIICTOK»

AccuMUISILIUA ¥ TUCCUMWIALIAS — JIBE
CTOPOHBI MeTabosm3Ma. Tursl oOMeHa

24 Bemiects. JlJaboparopnas padora «3yuenue 25.10
KaTaJINTUYECKOU aKTUBHOCTH ()epMEHTOB (HA
pUMepe aMUIIa3bl WM KaTanasbl)»
@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonusma. JlabopaTopHas
25 paborta «3yueHue pepMeHTATUBHOTO 0.5 8.11
pacilerneH s epoKcuaa BOAOPoa B
PaCTUTENLHBIX W )KHBOTHBIX KIJIETKAX»
26 benku-akTuBaToOphl U OCIKU-UHTUOUTOPBI 8.11
27 ABTOTpOGHBIH TUIT OOMEHA BEIIECTB 12.11
28 doTtocuHTE3 15.11
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHeHue mporieccoB GOTOCUHTE3a U 0.5 15.11
XEMOCHHTE3a»
AnaspobOHbIe Opranu3mMbl. Busl OpoxeHus.
30 JlabopaTtopHas pabora «CpaBHEHHE MPOIECCOB 19.11
OpO>KEHUSI U AbIXAHUSDY
31 AdpoOHBIE OpraHU3Mbl. JTaIbI 211
SHEPreTHYECKOro oOMeHa
DHeprusg MeMOpPaHHOTO IPaIue€HTa MPOTOHOB.
32 Cunre3z AT®: pabora nmpotoHHoit ATD- 22.11
CHHTa3bl
33 Peaknun MatpuyHOro cuHTE3a 26.11
34 Tpanckpunuus — matpuussiii cuaTe3 PHK 29.11
35 Tpancisuus u e€ 3Tanbl 29.11




Koauposanue amunokucaot. Pois pubocom B

36 3.12
ouocunTese Oenka

37 Opranusanus reHomMa y IpoKapuoT U 3yKapuoT 6.12

38 MoJteKyIsipHbIC MEXaHU3MbI SKCIIPECCHH T'SHOB 612
y 9yKapHoT
Bupycbl — BHeKIIeTOUHBIC (DOPMBI KU3HH U

39 obnuratHeie apa3uThl. [IpakTrueckas padboTa 0.5 10.12
«Co3/1anue MoIeTN BUpyca»
BupycHbie 3a001eBaHUS YeTIOBEKA, JKUBOTHBIX,

40 pactenuii. HanotexHonoruu B OMoJioTuu U 13.12
MEUIIHHE

41 JKW3HEHHBIN [TUKIT KIETKH 13.12

42 Martpuunsiii cunte3 JJTHK 17.12
Xpomocowmsl. JlabopaTtopHas pabora

43 «M3ydeHne XpoMOCOM Ha TOTOBBIX 20.12
MUKpOTpenapaTax»

44 JleneHue KIETKH — MHTO3 0.5 20.12
Tunel knetok. KapuokuHes 1 IUTOKUHES.

45 JlabGopaTtopHas pabora «HabmroeHre MuTo3a B 2412
KJIETKaX KOHYMKa KOPEeIKa JyKa (Ha TOTOBBIX
MUKpOTpernaparax)»

46 Perynsimus ;xM3HEHHOTO UKJIA KIETOK 0.5 27.12

47 O60061mmenue Tembl «KU3HEHHBIE TPOIIECCH B 2712
KIIETKE»

48 OpranusMm Kak €IMHOE LEI0e 10.01

49 TxaHu pacTeHUN. iIa60paT013Ha51 pabota 05 10.01
«M3yueHne TkaHel pacTeHUI»

50 Txanu KUBOTHBIX U YesoBeka. JlJabopaTopHast 0.5 14.01




pabota «/3y4yeHne TkaHel KHBOTHBIX)

Opransl. Cucremsl opranos. JlabopaTtopHas

51 pabota «/3y4eHrne OpraHoB IBETKOBOTO 1 0.5 17.01
pacTeHus»

52 Omnopa Tena opraHu3MoB 1 17.01

53 JIBMKEeHHE OpraHU3MOB 21.01

o4 [Intanue oprann3zMoB 1 24.01

55 [TuTanne MO3BOHOYHBIX )KHBOTHBIX. 1 54.01
[MumeBapuTenpHAas CHCTEMA YeIOBEKa

56 JlpIxanue opraHn3MoB 1 28.01

57 JIpIxaHue MO3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA 31.01

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1 31.01

59 KpoBeHocHas cuctema mo3BOHOUHBIX 1 .02
YKUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranu3zMon 1 7.02

61 3ammTa y opraHu3MOB 1 7.02

62 NmMmyHHas cucteMa deaoBeka 1 11.02

63 PazapaxuMocTh 1 perynsmnus y opraHu3MoB 1 14.02

64 ['ymopanbHas perymsiius 1 SHIOKpUHHAs 1 14.02
CUCTEeMa KUBOTHBIX U YeIIOBEKa

65 DopMBbI pa3MHOKEHUST OPraHU3MOB 18.02

66 [TonoBoe pa3zmMHOXKEHHE 21.02

67 Meiio3 21.02
I'ametorenes. O6pa3zoBaHue U pa3BUTHE

68 MOJIOBBIX KJeTok. JlabopaTopHas padora 1 05 55 02

«I/I3yquI/Ie CTPOCHUA ITOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpCIIapaTax»




69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

28.02

70

3axiajKka OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX
JIUCTKOB

28.02

71

Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas
pa60Ta «BpIsiBIICHUE MTPU3HAKOB CXOJICTBA
3ap0)151mel71 IIO3BOHOYHBIX KMBOTHBIX»

0.5

4.03

72

Pa3sMHOkeHME U pa3BUTHE PACTEHUI.
JlabopaTtopHas pabora «CTpoeHHE OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHID

0.5

7.03

73

O606mmenHue Tembl «OpraHu3M Kak eJMHOe
enoe»

7.03

74

I/ICTOpI/ISI CTaHOBJICHUA U Pa3BUTHA I'CHECTUKNU
Kak Haykd. OCHOBHBIC TIOHSTHUS U CUMBOJIBI
reHetuku. Jlabopatopnas padora «/Ipo3oduna
KaK 00BEKT T€HETHUECKIX MCCIICIOBAHHI

0.5

11.03

75

3aKOHOMEPHOCTHU HaclIeZIOBAHUS TPU3HAKOB.
Mounorubpuanoe ckpemuBanue. [Ipakruueckas
pabora "M3y4yeHue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y Ip030(uib"

0.5

14.03

76

]_II/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI MOHOI‘I/I6pI/II[HOFO
CKpCIIUBAHUA

14.03

77

AHaJ'II/ISI/IpymIHee CKPCIHIMBAHHC. Henonnoe
JOMUHHPOBAHHUC

18.03

78

JurubpunHoe ckpeuiuBanue. [Ipaktuaeckas
pabota «3ydyeHue pe3yabTaToB AUTHOPHIHOTO
CKpPELIMBaHUA y APO30(PUIIB»

0.5

21.03

79

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBEI I[I/IFI/I6pI/I,I[HOFO

21.03




CKpCILIMBaHUS

80 CuerieHHOE HAClIeJJOBaHUE MTPU3HAKOB 1 4.04
81 XPpOMOCOMHAsI TEOPUS HACIIEICTBEHHOCTH 1 4.04
82 ['eneTtuka mosa 1 8.04
83 ['eHOTHT KaK [EJIOCTHAS CHCTEMa 1 11.04
84 ['eHeTMYECKMI KOHTPOJIb PA3BUTHS PACTEHU, 1 11.04
KUBOTHBIX U YEIIOBEKA
85 N3meHunBOCTh IpU3HAKOB. Buasl 1 15.04
W3MCHUHUBOCTH
86 MoaundukanuoHHass ”3MEHUYNBOCTh 1 18.04
BaprannoHHBI psii U BapUallMOHHAs KpUBasl.
JlabopaTtopHas pabota «lccnenoBanmne
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 1 0.5 18.04
n3MeHunBocTH. [locTpoeHne BapualiMoHHOTO
psAlla U BapUallMOHHOW KPUBOW
I'enoTunuyeckast U3MEHYUBOCTb.
88 1 22.04
KoMOunaTtuBHast ©3MEHYUBOCTh
MyranuonHast u3MeH4YUBOCTh. [IpakTuyeckas
89 pabota «MyTtanuu y Apo30¢uibl (Ha TOTOBBIX 1 0.5 25.04
MUKpOTMpernaparax)»
90 3aKOHOMEPHOCTH MYTAIIMOHHOTO MPOIIecca. 1 55 04
DONUreHeTHKa U SITUTeHOMUKA '
o1 I'eneruka yenoBeka. [IpakTuueckas pil60Ta 1 05 29,04
«CocraBieHue 1 aHaJIu3 POAO0CIOBHOI
92 MeTtoapl MEIUIITMHCKON T'€HETUKHU 1 2.05
03 O606mmenue Tembl «HacnencTBEHHOCTH U 1 505

U3MCHYUBOCTB»




OcHoBHble NIOHATHSA cesekuuu. JlabopaTopHas

94 pabota «/3y4eHrue COpTOB KyabTypPHBIX 1 0.5 6.05
pacTeHuil ¥ OPOJ] TOMAITHAX KHUBOTHBIX)
MeTo1bl cENeKIMOHHON paboTHI.

95 JlaboparopHas padota «/3yueHue MeTo10B 1 0.5 13.05
CEJICKLIMU PACTCHUIN»
JIOCTIDKEHUSI CEeeKIIMHA PACTCHUN M JKUBOTHBIX.

96 o 1 16.05
[IpaxTnueckas padota «I[IpuBuBKa pacTeHU»

97 Wrorosas koHTposbHas paboTa 1 16.05
buoTexHosiorus Kak Hayka u 0Tpacib

98 npon3BoJicTBa. [IpakTrueckas pabora 1 0.5 20.05
«3yueHne 00bEKTOB OMOTEXHOJIOTUI
OCHOBHBIE HaIlPaBJICHUSI CHHTETUYECKOU

99 1 23.05
ouoaoruun
XpOMOCOMHAs U T€HHAsl HHKEHEPUS.

100 P P 1 23.05
MenunnHckre 6MOTEXHOJIOTUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 100 13.5




11 KVIACC

KoanuecTBo yacon JlaTta Hara DJIeKTPOHHBbIE
Ne Kourtpoas | IIpakTu H3Y4YeHH H3y'1eHHUs nu@posbIe
Tema ypoka P P y bp
n/m Bcero = HbIe YecKHe A 10 10 GpaKkTy | oOpa3oBaTeNbHBI
padoTsI padoThbI IUIaHy e pecypchbl
1 OposronmonHas Teopust Y. Jlapsuna 1 3.09
9 JBroKylye CHIIbl 3BOJIIOIMY BHIOB 10 Y. 1 5 09
JlapBuHy '
3 Bopr6a 3a cymecTBoBaHue, €CTECTBEHHBIN U 1 5 09
HCKYCCTBEHHBIH 0TOOD '
DOopMUPOBAHUE CUHTETUYECKON TEOPUH
4 pMup p 1 10.09
IBOJTIOIIAN
Dransl 3BOIOIMOHHOTO Mpoliecca:
5 PO 1 12.09
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Momynsammst — sneMeHTapHasi €IMHHIIA SBOJTIOIUH 1 12.09
3akoH reietuyeckoro paBHosecus [x. Xapau, B.
7 Baitn6epra. JlaboparopHnas padota «BrisBieHue 1 0.5 17.09
M3MEHUYUBOCTH Y 0CO0€H OJTHOTO BUAA»
8 DneMeHTapHbIe (aKTOPHI SBOTIOLUN 1 19.09
Dddext ocHoBarens. IPpdexT OyTHUIOUHOTO
9 b ek Oyt 1 19.09
TOPJIBIIIKA
Murpauyu. M30a41uu nomyssiuii:
10 patt 5 Y 1 24.09
reorpaduueckas, OHoJornyecKas
EctectBenHbIt 0TOOp — HampaBmstomuii HakTo
11 P paBIONIH (paKTOp 1 26.09
3BOJIIOLINH
12 ITonoBoit oT60p 1 26.09




[Tprucnoco6IeHHOCTh OPTaHU3MOB KaK pe3yiIbTaT
MuKposBoJtoiun. JlaboparopHas padota

13 . 0.5 1.10
«M3yuenne apoMopd030B U UANOATANTANHN Y
pacTEHUN U KUBOTHBIX»
[Ipumeps! npucnocoOIeHUN y OpraHu3MOB:
Mopdosorudeckue, (HU3H0IOTHISCKUE,

14 OnoxuMHueckue, nmoseneHyeckue. Jlaboparopuas 0.5 3.10
pabota «IIpucnocoOneHust OpraHu3MOB U UX
OTHOCHUTEIIbHAS 11e71eCO00Pa3HOCTh)
Bupn, ero xputepun u ctpykrypa. JlabopaTopHas

15 pabota «CpaBHEHHE BUIOB TIO 0.5 3.10
MOP(OJIOTHISCKOMY KPUTEPHIO

16 CrpykTypa BUaa 8.10

17 Bunoo6pa3oBanue kak pe3yabTaT 10.10
MHKPOIBOJTIOIAN

18 CBs13b MUKPOIBOJIIOITUH M SITHIEMHUOJIOTHT 10.10

19 MakposBosmtonus. [TaneoHTonornyeckue MeToIbl 15.10
W3Y4YEHUS IBOJIIOLUN

20 buoreorpaduyueckue MeTOIbI U3ydEHUS 17.10
DBOJIIOLUH

21 DOMOPHOIOrHYECKUE U CPABHUTEIHHO- 17.10
MOP(OJIOrHIecKre METO bl U3YUECHHUS SBOTIOIIIN '

99 MouekynsapHO-reHeTHIecKue, OMOXUMHUYECKUE U 2710
MaTeMaTH4eCKUE METO bl U3YyUCHHSI SBOIOIUN

23 OO01re 3aKOHOMEPHOCTH YBOJTIOIHH 24.10
AnantuBHas paguanus. HepaBHOMepHOCTH

24 24.10
TEMIIOB BOJIFOIIUU

25 O60061eHne TeMbl «3aKOHOMEPHOCTH 7.11




OBOJIIOIIMOHHOI'O IIponeccar»

HaquHe TAIIOTE3bI MPOUCXOKIACHUA JKU3HU HA

26 3emte. JloHaydHbBIC IPEICTABICHUS O 7.11
3apOKJICHUH KU3HU

27 OcHOBHBIE ATarbl HEOPraHUYECKON IBOJTIOIIUN 12.11

28 ['umore3sl 3apoKICHUS )KU3HA 14.11
Wcropus 3emiii 1 METOIBI €€ H3YICHHS.

29 JlaboparopHas padota «/3yuenue u onvcanue 0.5 14.11
HCKOIIAeMBIX OCTATKOB JAPEBHUX OPraHU3MOB)

30 HauanpHbie 3Tanb OpraHuIecKOi BOTIOIINT 19.11

31 DBOJTIOIHS DYKAPHOT 21.11
OCHOBHBIE ATAITBI BOJIIOIUN PACTUTEIIBHOTO

39 mupa. [Ipaktudeckas padora «M3ydeHue 05 111
0COOEHHOCTEN CTPOEHUS PACTEHHI PA3HBIX ' '
OTJICTIOB»

33 OCHOBHBIE ATarbI BOTIOIUN KUBOTHOTO MUPA 26.11
DBoJrolus )KUBOTHBIX. [IpakTHyeckas pabora

34 «M3ydeHne 0coOEHHOCTEH CTpOCHUS 0.5 28.11
MTO3BOHOYHBIX JKUBOTHBIX)

35 Pa3BuTue xu3HM Ha 3eMiie 10 ApaM U epuogam 28.11

36 MaccoBble BBIMHPAHUSI — IKOJIOTUYECKUE 312
KPHU3HCHI MPOIIIIOTO

37 CoBpeMeHHbIN HKOJIOTUYECKUN KPU3HUC, €TO 512
0COOEHHOCTH '

38 CoBpemeHHas cucTeMa OPraHuYecKOro MPOIIOro 5.12

39 OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB 10.12

40 O606mmenue Tembl «Pa3BuTHE )KU3HU HA 3eMIIe)» 12.12




AHTpOIO0JIOTHsI — HaykKa o 4yesoBeke. PazBurue

41 g 12.12
MIPEJICTABJICHUH O TIPOUCXO0KICHUU YeTI0BEKa
MecTo 4eroBeka B CHCTEME OPraHuIeCKOro MUpA.
42 JlaboparopHuas padota «3yuenue ocoOeHHOCTEH 05 1712
CTPOCHUS CKEJIeTa YeJIOBEKA, CBA3aHHBIX C
MIPSIMOXOKICHUEM»
43 JIBMOKylye CHIIbl aHTPOIIOTEHE3a 19.12
44 CooTHOIIIeHHE OMOJOTHUYECKUX U COLMAIbHBIX
(aKkTOpOB B aHTPOIOreHE3€e 1912
45 OcHOBHBIE CTaJNH AHTPOTIOTEHE3a 24.12
46 [TaneoreHeTrHKa U MMaJCcOreHOMHUKA 26.12
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa 26.12
48 UYenoseueckue packl. [Ipaktuyeckas padora 05 9.01
«/3yueHre SKOJOIMIECKHX aJaNTaluil YeJ0BEKay ' '
49 MexaucIuIIMHAPHBIC METOABl AaHTPOTIOJIOTHHI 9.01
50 3apoKIeHNe U Pa3BUTHE YKOJIOTHU 14.01
Mertoap! 3kosoruu. JlabopatopHas padora
51 «M3ydeHne MeToI0B IKOJIOTHYECKUX 0.5 16.01
HUCCIIEIOBAHUID)
52 3HaueHNue PKOJIOTHYECKUX 3HAHUH I YeJIOBeKa 16.01
53 Dkonorudeckue HpakTopsl 21.01
Abuotuueckue dakropsl. CBET Kak
54 aKoJornueckuit pakrop. JlabopaTtopHas padbora 05 53.01
«BpIsiBIeHuE MpUCIOCOOIEHN OPraHu3MOB K ' '
BITUSIHUIO CBETa»
Abuotuueckue dakropsl. Temmneparypa Kak
55 sKkoJsiorndeckuit paxtop. JlaboparopHas pabota 0.5 23.01

«BrIsBieHHE HpHCHOCO6JICHHﬁ OpraHru3MoOB K




BIISIHUIO TEMIIEPATyPbD»

Abuotuueckue GpakTopbl. BiakHOCTb Kak
sKkosiorunueckuii pakrop. JlaboparopHas padora

56 . 1 0.5 28.01
«AHaATOMUYECKHE 0COOEHHOCTH pacTeHUH 13
Pa3HBIX MECT OOUTaAHUS
o7 Cpenpl 0OuTaHUS OPTaHU3MOB 1 30.01
58 buonoruueckue puTMbl 1 30.01
59 XKuzneHnsle GopMbI OpraHU3MOB 1 4.02
60 buoTtnueckue GakTopsl 1 6.02
61 3HaueHne OMOTUYECKUX B3aUMOIEHCTBUN ISt 1 6.02
CYIIECTBOBAHHSI OPTaHU3MOB B Cpelie OOMTaHUS
62 DKOJIOTHYECKHE XapaKTePUCTUKH MOTMYJISALUN 1 11.02
63 OcHoBHbIE TIOKa3aTeNN MOMYJIALNUN: YUCIEHHOCTD, 1 13.02
IUIOTHOCTb, BO3pACcTHAs U TOJIOBAs CTPYKTYpa
OcHoOBHbIE TIOKa3aTeNN MOMYJISALIHNN:
64 POKIAEMOCTb, TPUPOCT, TEMI POCTa, CMEPTHOCTD, 1 13.02
MUTPALUU
65 DKOJIOTUYECKas CTPYKTYpa MOMYJISIIUN 18.02
66 JluHaMuKa TOMYJISIITUU U €€ Perysius 20.02
67 Kpussie pocra uncnenHoctu nonynasiuuu. Kpuseie 1 20,02
BBIKMBAHUS
Dkonoruveckast HaIa Buaa. JlaboparopHas
68 pabota «IIpucnocoOaeHust ceMsH pacTeHUH K 1 0.5 25.02
pacceneHuIo»
69 Bupa kak cucrema nomysnsiuuii 1 27.02
70 3aKOHOMEPHOCTH MOBEJCHHS 1 MUTPALIAN 1 5702

ZKHUBOTHBIX




71 Coo0r1ecTBO Opranu3MoB — OHUOIICHO3 4.03

72 DKocucTemMa Kak OTKpbITasi cUcTeMa 6.03
KpyroBopoT BeniecTs u MoTOK SHEPTUU B

73 6.03
HKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN IKOCHUCTEMBI 11.03

75 DKOJIOTHYECKUE TUPAMUIBI 13.03

76 N3menenust cooO1iecTB — CyKIECCUU 13.03

77 [TpupoHBIE 5KOCHUCTEMBI. DKOCHCTEMBI 03€p H 18.03
peK. DKOCHCTEMBI MOPEH 1 OKEaHOB '

78 [IpuponHbIE 5KOCUCTEMBI. DKOCUCTEMBI TYHAP, 2003
JIECOB, CTEIEH, MyCTHIHB

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 20.03

80 Ypboskocucremsl. [IpakTuueckas padora 05 304
«/3ydyenue u onucanue ypooIKOCHCTEMbD» ' '

81 3aKoHOMEpHOCTH (OPMUPOBAHUS OCHOBHBIX 304
B3aMMO/ICHCTBUI OPraHU3MOB B SKOCHCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsA3HEHUI pa3HbIX

82 THIIOB Ha CyOOpPraHU3MEHHOM, OPTaHU3MEHHOM, 8.04
MOMYJISIIUOHHOM U SKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmeruranerapras 060g049Ka 3eMin 10.04

84 Yuenue B. U. Bepnaackoro o 6uocepe 10.04

85 3aKOHOMEPHOCTH CYILIECTBOBaHUs 6uochepsl 15.04
KpyroBopoTsl BeliecTs U OMOTe€OXUMHUECKHE

86 17.04
LUKITBI

87 3oHanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI CYIIH 17.04

88 YcroitunBocTh Guochepsl 22.04

89 DKOJIOTHYECKHE KPU3HCHI U UX TPUYHHBI 24.04




90 BosneiicTBue uenoBeka Ha 6uochepy 1 24.04
AHTPOIIOreHHOE BO3IEHCTBUE HA PACTUTEILHBIA U

91 poror A p 1 29.04
KHUBOTHBIA MHP

92 Oxpana npupo/sl 1 6.05
OCHOBHBIE IIPUHIUIIBI YCTOMYUBOTO PA3BUTHS

93 PHHIHIEL Y P 1 8.05
9eII0BEYCCTBA U TIPUPOIBI
PanmoHasibHOE PUPOIOTIOIE30BAHNE U

94 coXpaHeHHEe OMOJIOTMYECKOT0 Pa3HOOOpa3us 1 8.05
3emMutn
O0600mienue 1Mo teMe «MHUKPOIBOIIONUA U €€

95 H P H 1 13.05
Pe3yIBTAThDY
O0600meHne 1Mo TeMe «MaKpOIBOJIFOINA U €€

96 H P B 1 15.05
Pe3yIbTaThDY
O0600m1enue mo teme «lIporcxoxaeHue u

97 H P A 1 15.05
pa3BHUTHE KU3HU HA 3eMIIC»
O0600m1enue o teme «IIponcxoxaeHre YyeloBeEKa

98 H P A 1 20.05
— QHTPOTIOT'CHE3»
O06001eHne 110 TeMe «DKOJIOrUs — HAyKa O

99 . YK 1 22.05
B3aMMOOTHOIICHHUSAX OPTaHH3MOB)
O6006menue mo reme «OpraHu3Mbl U cpejia

100 obutanusny, «buochepa — rimodanpHas 1 22.05
3KOCUCTEMAY

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 100 7.5







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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