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COILEPKAHUE OBYYEHMUS. 10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBou arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMoJoTHsT — KOMIUIEKCHas Hayka. Kparkas wcropusi pa3BUTHS OHOJIOTHH.
buonornueckne Hayku M u3ydaemble UMM TpoOsiembl. DyHIaMEHTalbHbIC, NPUKIAAHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3annble ¢ 6noaorueil. 3HaueHne OMOIOTHH B MPAKTUIECKOU AEATEIbHOCTH
YeJIOBEeKa: MEUIIMHE, CEIbCKOM XO035IMCTBE, TPOMBIIIEHHOCTH, OXpaHe MPUPO/IbIL.

HMemonctpamun Iloptpersr: Apucrorenn, Teodpact, K. Jluanent, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseit, I'. Mengens, B. . Bepnanckuii, U. I1. [1aBnos, . . Meunukos, H. U.
Baswiios, H. B. Tumodees-Pecosckwii, . Yorcon, ®@. Kpuk, [I. K. Benses.

Tabmuner u cxembl: «CBsI3b OMOJIOTUH C JPYTUMH Haykamu», «CrucreMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucteMbl Kak mpeaMeT uzydeHusi ononoruu. CBOKWCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W YHOPSAAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
U3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHuM3aldd JKUBBIX CHCTEM: MOJEKYJSPHBIM, KIECTOYHBIA, TKAHEBBIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBOM, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIT ),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

N3yuenue xuBbIx cucteM. Mertoabl Ouonorudeckod Hayku. HaOmrogeHue, u3smepeHwue,
SKCIIEPUMEHT, CUCTeMaru3anusi, MeraaHanu3. lloHsaTMe O 3aBUCUMONI M HE3aBUCUMOU
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumnote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ JocToBepHOCTh. Pa3zdpoc B Oroornueckux JaHHbIX. OleHka
JIOCTOBEPHOCTH TIOJYUYEHHBIX PE3yNbTaTOB. [IpUUMHBI UCKAKEHUS PE3YJIbTATOB AKCIIEPUMEHTA.
[ToHsiITHE CTATUCTUYECKOTO TECTA.

JMemoncrpanuun Tabmuubl u cxembl: «OCHOBHBIE TIPU3HAKU KU3HWY», «buonorunueckue
cucTtembl», «CBOWCTBA )KUBON MAaTEpUN», «YPOBHU OPraHU3ALMH KUBOW MPUPOIbD», «CTpoeHue
KUBOTHOM KIIETKM», «TKaHM XKUBOTHBIX», «CHCTEMBl OPraHOB YEJIOBEYECKOIO OPraHU3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUIECHUS KUBOU MPUPOIBD.

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE IS IPOBEICHUS HAOIIOJCHUN, U3MEPEHUI,
HKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crmoiap30BaHME Pa3TUYHBIX METOJOB MPU H3YUYCHHH KUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTkun

Knerka — cTpykTypHO-(yHKIIMOHATbHAS €IWHUIIA KUBOTO. VICTOPHUS OTKPBITUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOpHH.

MeTtoapl MOJEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKOMHS, Xpomatorpadus,
aiekTpodope3, METOJ  MEUEHBIX aTroMoB, auddepeHImaIbHoe EeHTPpU(YrupoBaHUe,



KYJIbTUBUPOBAHUE KJIETOK. M3yueHue (UKCUpOBAHHBIX KiemoK. DJIEKTPOHHAS MUKPOCKOIHUS.
Kongokanvnaa muxpockonus. Bumanvhoe (npudicusnennoe) usyyeHue Kiemox.

HMemoncrpauun Iloptpetsr: P. I'yk, A. JleBenryk, T. lIBann, M. lIneitnen, P. Bupxos, K.
M. Bop.

Tabmumpl 1 cxembl: «CBETOBOH MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHUS METOJI0OB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpENaparbl pacTUTENIbHBIX, XUBOTHBIX WU
OakTepUaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydueHue METONOB KJIETOUYHOH Oumosioruu (Xpomatorpadusi,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. Xumndeckasi OpraHu3anus KJIeTKU

XHUMHUYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTpaMHUKpO3JIeMeHThl. Bona u e€ poib
KaK pacTBOPUTENS, pEareHTa, y4yacTU€ B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISLUU.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJOrHYecKasi pojib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Momekynbl. [lepBuunas cTpykTypa Oeika, menTuaHas
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OENKOB.
Knaccugukarus 6enxoB. buonorunueckue QyHkmn 6enkoB. [lpuonut.

VYrneBoasl. MoHOCaxapuabl, Jucaxapybl, OJIMrocaxapuabl U noiaucaxapuipl. OOmmii nian
CTpOEHHS U (PU3UKO-XUMUYECKHE CBOMCTBA yriieBo0B. bronorndeckue GpyHKINN yrIeBOIOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukanus  numnumos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckue Gpynkunu munuaos. O0mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Crtpoenne HyknenmHOBBIX KHuCIOT. HykneoTumst.
[Tpunuun xommuieMentapHocTt. I[lpaBmino Yapradgda. Crpykrypa AHK — nBoitHas crupaiis.
Mectonaxoxaenue u 6nonornueckue pynkuuu JHK. Bunsr PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsasu B mojiekyine AT®. buonornueckne
¢ynkuuu AT®. BoccTaHoBIEeHHBIE MEPEHOCUMKH, UX (GYHKUMUM B KieTke. /[pyeue
HYKaeo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cemomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenupoganue cmpykmypol u QyHKYui
Ouomonexyn u ux Komniekcos. KomnvromepHuiil Ouzatin u opeanuyecKuti Cunmes OUOMONEKYI U UX
HEenpupoOHbLX AHAN0208.

HMemoncrpanun Iloptpersi: JI. Ilomunr, Jx. Yorcon, ®. Kpux, M. VYunkunc, P.
O®panknul, ©. Canrep, C. [Ipy3unep.

Huarpammbl:  «PacnpenesieHMe XHMHYECKMX JJIEMEHTOB B  HEXUBOW MIPUPOIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMLAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe OpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTyphl OETKOBOW MOJIEKYJbI», «CTpOCHHE MOJEKYN YIJIEBOJIOB», «CTpoeHHE MOJICKYI
munuoBy, «HykinenHoBbie KUCTOTEY, «CTpoeHue MoeKyiabl ATDy.

Ob6opynoBaHue: XMMUYECKas Mocyia 1 000py10BaHHE.

JlabopaTopnasi pa6ora «O0HapyxkeHHE OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.



JlaGoparopHas padora «/ccienoBanue HYKIEMHOBBIX KHCIIOT, BBIJCIECHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunbl KJIETOK: 3yKapHOTHUYecKass M Ipokapuoruyeckas. CTpyKTypHO-(YHKIHOHAIbHbIE
00pa30BaHUs KJIETKH.

CtpoeHue mpoKapuOTHUECKON KieTku. KietouHas cTeHka OakTepwii ©  apXeid.
OcoOeHHOCTH CTPOCHUS TeTepOoTpoHOI U aBTOTPO(HON MPOKAPUOTHYECKUX KIETOK. MecTo u
pOJIb IPOKAPHOT B OMOLIEHO3aX.

Crpoenue n (pyHKIIMOHMPOBAHUE dyKapHOTHUecKod kieTku. [Inasmarnyeckas memOpaHa
(mmazmanemma). CTpykTypa IUTa3MaTHuecKod MeMOpaHbl. TpaHCIOPT BEIIECTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysusa, oOnerduéHHas nudQysus), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuraemocts MemOpanbl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, (paronuro3. Jk301uto3. Kiietounas creHka.
CrpykTypa 1 QyHKIIMU KJIETOYHOW CTEHKH PacTEHHH, TPHOOB.

Hurornazma. Ilutozons. Lurockener. [IBwkenue nutoriazmbl. OpraHOHWABI KIIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: 3HJomiIazMarudeckas cetb (OIIC), annapat INonbmku,
JU30COMBI, UX CTpOeHHE U (QYHKUMHU. B3auMMOCBS3b OJHOMEMOpaHHBIX OPraHOMUJOB KIIETKH.
CrtpoeHue rpanyisipHOro pertukyinyma. Mexanusm nanpasnenus oeikos 6 IIIC. Cuntes
pactBopuMbix  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHymspHBIN)
sHA0IIIa3MaTHUecKuil petukyinyMm. CekperopHas (QyHkuus annapata I'onbmxu. Moougukayus
benxos 6 annapame I onvoacu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, MIACTUIBL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepesxckosckuil, JI. Mapzynuc). CtpoeHue u
GyHKIMM MHUTOXOHIpUH U miactuf. [lepBUuHBIe, BTOPUYHBIE U CIIOXKHBIE IUIACTH/IBI
(OTOCUHTE3UPYIOUINX JYKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuM.

HememOpannble opranouas! kieTkn CTtpoeHHe M (QyHKIHH HEMEMOpaHHBIX OpPraHOHI0B
kiaeTku. PuGocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MuKpodmIaMeHTbl. AKkmunogbie
Muxkpogpunramenmol. MBIIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMblULeYHbIX KIemOK.
MuxkpotpyOouku. Knetounslii nentp. CTpoeHHE U JBUKEHUE JKI'YTUKOB M PECHHUYEK.
MuxkpoTpy6ouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOonouka sapa, XpOMAaTUH, KapuOILIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
SAnepusiit 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE PacloOIOKEHHE XPOMOCOM B HMHTEp(a3HOM
aape. dyxpomamun u 2emepoxpomamut. belku XpoMaTHMHa — THCTOHBI. /[unamuxa s0epHoll
06010uKU 8 MUmo3e. oepHulii mpaHcnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI).

Jemoncrpanuu Iloprperst: K.C. Mepexkosckuid, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIeTKu», «CTpoeHHe KUBOTHOM
KJIeTKH», «CTpOEHNE PACTUTENBHON KIETKN», «CTpOEHUE MUTOXOHIAPUNY, «Aapoy», «CTpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENapaTbl PacTUTENBHBIX, JKUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHBIX KJIETOK.

JlaGopaTtopHas padora «/3yyeHre CTpOEHHUS KIETOK Pa3IUYHbIX OPTraHU3MOB.



IIpakTuyeckasi padora «/3ydeHre CBONCTB KJIIETOYHOU MEMOpaHBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMoiu3a U AEIIA3MOJIM3a B PACTUTEIBHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue IBIKEHUS UTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE JHEPTUN B KJIETKe

AcCUMMIISIMS ¥ JUCCUMIISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U TeTepOTPODHBINA. YUyacTue KUCI0poa B OOMEHHBIX MPOLEccax. JHEPreTUIecKoe
obecnieuenue kietku: npepaiieHue ATD B oOmMeHHBIX nporieccax. DepMeHTATUBHBIN XapaKTep
peakuil kiieToyHoro mMetabonusma. GepmMeHTHI, UX CTPOEHHE, CBOMCTBA U MEXAHU3M JICUCTBUA.
Kodepmentsl. Otinnuus pepMEHTOB OT HEOPraHMUYECKUX KaTalu3aTopoB. belku-akTHBaTOpHl U
OeNKU-MHTHOUTOPBl.  3aBHCHUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pPEAKUUH OT pa3IMUYHbIX
(hakTopoB.

[lepBUUHBII CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oKcuceHuvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peakyuonnoeo yeumpa. Pomps xmopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpoayKTUBHOCTD (HOTOCHHTE3A.
Bnusinue paznuyabix pakTopoB Ha CKOPOCTH GOTOCHHTE3a. 3HaAUeHHEe (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIHPYIOIIHE
OakTepuH, )Kene300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepru. 3HAYCHHE XEMOCHHTE3A.

AHaspobHbie opraHu3Mbl. Buasl Oposxenus. [IpoaykTsl OpoKeHUSI U MX HCIOIb30BAaHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
Oone3Hel.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonmn3 — 6eCKUCIOPOAHOE pacLIeNIeHUE TIHOKO3BI.

buonorudeckoe okucieHHE, WK KIETOYHOE JbIXaHHE. Poib MUTOXOHIpUI B mpoleccax
Oouonoruueckoro okucienus. Luxinueckue peakuuu. OkucauTenbHOE (OCHOPHINPOBAHUE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunma3svl.  IlpeumymectBa a’poOHOro myTH OOMEHa BeELIECTB Iepel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoOHCTpaLun

[Toprpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Ctpoenne GpepMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHnas padora «/3ydeHne KaTaIMTHIECKOM aKTUBHOCTH (DEpMEHTOB (Ha IpUMepe
aMUJIa3bl WM KaTanaas3bl)y.

Jladboparopnasi padora «l3ydeHue (QepMEHTAaTUBHOTO pACIICIUICHUS TEPOKCH/IA
BOJIOPOJIAa B PACTUTENIBHBIX M )KUBOTHBIX KJIETKAX».

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOIIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HaciencrBenHast uHGopMauus U peaju3ainus eé B KieTKe

Peakuuu marpuuHoro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUSAX MAaTPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. ['eHeTWyeckwii KoOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuaTe3 PHK. [IpuHIMOBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,



AHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckou
kremxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu cenog. Opranuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perynsius ak THBHOCTH T€HOB y TPOKapHoT. [ unore3a onepona (P. XKako0, XK. Mano).
MonekynapHvle mexanusmvl dKCnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsyuu
pabomsi 2enos. Perymsius oOMEeHHBIX MpolieccoB B kieTke. Kierounsrii romeocTas.

Bupychl — HeksieTouHble (JOPMBI KU3HU U 0OMUratHeie mapa3utbl. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepocawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

BupycHebie 3a00neBanus 4enoBeka, ’KUBoTHbIX, pactenuii. CIIMJ], COVID-19, counansHbie
Y MEJUIIMHCKHE MPOOJIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuueckux oanHvlx. Hanomexnonozuu 6 buonoeuu u meouyure. Ilpoepammupyemole (hyHkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

Hemoncrpaumnulloprperst: H. K. Konbuos, J[. . UBaHOBCKUIA.

Tabmumer u cxembl: «bumocuHTe3 Oenka», «[eHeTmueckuii Kom», «Bupych»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3gaHue MOJEIH BUPYCa.

Tema 8. /KuzHeHHBbIH UK KIETKH

Knerounsii muki, ero nepuoasl u perymsanus. Mutepdaza m muros. OcoOeHHOCTH
MpoIecCcoB, mpoTekatonux B uHTepdase. [logroroBka kinetku kK aenenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKUIT), CHUHTETHYECKHM M TMOCTCHHTETUYECKUH (TIPEeMUTOTHUECKUN) MEPHUOIBI
uHTEp(Pasbl.

Marpuunsiii  cunte3  JHK —  permumkanusa.  [lpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIN  CHUHTE3, aHTUIAPALIEIBHOCTh. MeXaHu3M
perunkanuu JIHK. Xpomocomel. Ctpoenune xpomocoM. Tenomepsl U Tetomepasa. XpoMOCOMHBIN
Ha0Op KJIETKU — KApUOTHUIL. JIMIUIOMIHBIA M TramIoOMIHbII HaOOpbsl XpOMOCOM. ["'oMOJIOTrH4HbIE
XpoMocoMBl. [1010BBIE XPOMOCOMBI.

Henenune kinerkn — mMuto3. CTagum MHUTO3a W MPOUCXOJALIME B HUX MpoLEcChl. THIIbI
Muto3a. Kapuoknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perynmsaumst MutoTMyeckoro mukia kietku. [Iporpammupyemas kietodHasi rubenp —
arornTo3.

Knerounoe s1po, XpoMocombl, (QyHKIIMOHAIbHAS TeHOMUKA. Mexanusmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JMemoncTpanun TaOmuibl u cxembl: «KU3HEHHBIN UK KIETKH», «MuTto3», «CtpoeHue
xpomocom», «Permmmkanus JJHK».

O6opynoBaHue: CBETOBOH MHUKPOCKOI, MHKpOMpenaparbl: «MHTO3 B KIETKax KOpelIka
JTyKay.

Jladoparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpPETapaTax.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB



buonornueckoe  pasHooOpasue  opraHu3moB.  OJIHOKJIETOYHBIE,  KOJOHHUAJIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIAEATEIIbHOCTH OJHOKJIETOUHBIX opraHu3moB. bakrepuu,
apxeu, OAHOKJIETOYHbIE IPUObI, OTHOKJIETOYHbIE BOJOPOCIIH, Apyrue npoTuctel. KogoHnuansHsle
OpraHU3MBI.

B3anMocBs3b 9acTei MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacrenuil. Tunel pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, I[OKPOBHa,
IPOBOJIAIIAs, OCHOBHAsA, MexaHudeckass. OCOOEHHOCTH CTPOEHUs, PYHKUUH M pacloNoXeHUs
TKaHE! B OpraHax pacTEHUM.

TKaHM KUBOTHBIX U YEJIOBEKA. THUIIBI )KUBOTHBIX TKAHEH: SIIUTEINAIbHAS, COCAMHUTEIIbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUI U pacHookKeHUs TKaHeW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHUl. OpraHbl U CUCTEMbI OPIaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa tena oprauusmoB. Kapkac pactennil. CKeneTsl OAHOKJIETOUHBIX U MHOIOKJIETOUHBIX
KUBOTHBIX. HapyXHbII 1 BHYTpeHHMH ckeneT. CTPOCHHE U TUIIBI COEIUHEHHS KOCTEH.

JIBuKeHWE OpraHuM3MOB. JIBMKCHHWE OJHOKJICTOYHBIX OPraHW3MOB: aMEOOHIHOE,
JKI'YTUKOBOE€, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PpAaCTEHUW: TPONM3MBI M HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MblllleyHas cuctema. Peduekc. CkeneTHble
MBILIIBI U UX padoTa.

IIntanue opranus3mos. Ilormomenue BOJbI, YIIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusamu. [IutaHue >KMBOTHBIX. BHYTPHUIIOJIOCTHOE W BHYTPHUKIETOYHOE IHIIEBAPEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENBI MUIIEBAPUTENBHOrO TpakTa. IluimeBapurenbHbie
»kenesbl. [InmeBapuTenbHas cUCTEMa YEI0BEKa.

Hpixanue opraau3MoB. [[pixanue pactenuid. J{pixanue >xuBOTHBIX. uddy3us razoB uepes
MOBEpPXHOCTh KiIeTku. KokHoe nbrxanue. JlprxarenbHas moBepxHOCTh. JKabepHoe U JIEroyHOe
JpIXaHue. JIpIXaHue IO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHHE
CTPOEHHs JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHCTEMa 4YeloBeka. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUI U MJIEKONUTAIOIUX. Perynsauus apixanus. JpxaTenbHble 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopT
BELIECTB Y )KUBOTHBIX. KpoBeHOCHas cucreMa U e€ opranbsl. KpoBeHOCHas cuctema Mo3BOHOUYHBIX
KUBOTHBIX M 4yenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl W KpoBb. Kpyru kpoBooOparieHus.
OBOJIIOIIMOHHBIE YCIIOKHEHHUSI CTPOEHUST KPOBEHOCHOW CHCTEMBI IT03BOHOYHBIX IKHUBOTHBIX.
PaGoTa cepana u e€ perynsimus.

Boinenenune y opraHusmoB. Beigenenue y pacreHuil. BelneneHue 'y  KUBOTHBIX.
CoxparutenbHble Bakyoau. Opransl Bblienenus. @uiabTpariys, cekpenns 1 o0paTHoe BCachIBaHHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbiaeneHHs. CBs3p MOJIOCTH Tejla C KPOBEHOCHOH U
BBIJICIINTENIBHOM CUCTEMaMHU. BplfienieHre y NO3BOHOYHBIX J>KMBOTHBIX M 4ernoBeka. [loukwm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3ammrTa y OpraHu3MoB. 3allnuTa Y OHOKJIETOUHBIX OpraHu3MoB. Criopbl OakTepuil U IUCTHI
MPOCTEUIINX. 3aluTa y MHOTOKIETOYHbIX pacTteHuid. Kyrtukyma. CpencrBa NacCHBHOW U
XUMHAYECKOH 3a1UTEL. OUTOHITHAIEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI 1 X IPOM3BOJHBIE. 3alUTa OPraHU3Ma
or Oone3neil. MMMmyHHas cucrtema uenoBeka. KIeTOUHBII M TyMOpalbHBIH HWMMYHUTET.
Bpoxnéuapliik W TpHOOPETEHHBIM  CcIeUPUIECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-



cenexktuBHoro nmmyHnuteta (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoX1EHHOTO UMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIEBaHUN.

PazgpaxxumMocTe M peryisiiuss 'y OpraHu3MoB. Pa3apakuMOCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U peryisiuus y pacTeHuil. POCTOBbIE BelECTBA U HX
3HAYCHHE.

HepBHas cucrema u pediexTopHas peryisius y >KUBOTHBIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KMBOTHBIX. OTIeibl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX UBOTHBIX. Pedrnekc u pednexkropnas nyra. bedycrnoBHbie u
YCIIOBHBIE PEQIICKCHI.

I'yMopasibHast peryisauuss UM SHAOKPUHHAs CUCTEMa >KMBOTHBIX U 4enoBeka. JKemesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBUE TOpMOHOB. B3auMOCBA3b HEpPBHOH U
SHIOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

Hemoncrpanun [loprtper: Y. I1. [1aBnos.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIH,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
MO3BOHOYHBIX KUBOTHBIX», «BHYyTpeHHee CTpoeHHuE HaceKOMbIX», «TKaHM pacTeHui»,
«Kopuesble cuctembl», «Crtpoenue ctelOns», «CTpoeHue IMCTOBOM IUIACTMHKM», «TkaHu
KUBOTHBIX», «Ckener udenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BplaenurenpHas cucTeMa», «DHIOKPHHHAs cucTeMay, «CTpoeHue MbIbl», «MMMyHUTETY,
«KumeunomnosnoctHslie», «CxeMa nuTaHus pacTeHHil», «KpOBEHOCHbIE CUCTEMBI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujips», «CTpoeHue MmiaHapun», «BHyTpeHHeEEe CTpPOEHHE J107KIEBOTO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHas cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOINX,
«Hepsnas cucrema uenoBekay, «Peduaexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpEenapaThl OJHOKJIETOYHBIX OPIaHHU3MOB,
MHUKpOIIpenaparsl TKaHEW, PaKOBUHBI MOJITFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHUX, KUBBIE
HK3EMIUIAPBl KOMHATHBIX pacTeHUi, repOapuu pacTeHUH pa3HbIX OT/JENIOB, BIAXKHbIE MpenapaThl
KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
00opyoBaHue sl JEMOHCTPAIMK TOYBEHHOTO 1 BO3AYIIHOIO MUTAHUS PacTeHU, paclieryieHus
Kpaxmaja 1 OenKoB 1o AeiicTBrueM (GepMEeHTOB, 000PYJOBaHHE AJISl IEMOHCTPALIMU OIBITOB 10
WU3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKHX, MEXAaHU3Ma JbIXaTENIbHBIX JBUKCHHUM, MOAEIU
TOJIOBHOT'O MO3ra Pa3IN4HbIX )KUBOTHBIX.

JladopaTopnas padora «/3yueHue TkaHEH pacTCHHI.

Jlaboparopnasi padora «/3yueHnne TKaHeH )KUBOTHBIX.

JlabopaTopnasi padora «l3yueHne opraHoB IIBETKOBOT'O PaCTEHUS».

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

®DopMBbI pa3MHOXKEHHUS OPTAaHU3MOB: Oecrionoe (BKJIF0Yasi BEreTaTUBHOE) U TTOJIOBOE. Buib
0ecrooro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHUPOBAaHHUE.

[TomoBoe paszmHoxeHue. IlomoBele kieTkM, niau ramersl. Meio3. Cragun Meino3a.
IToBenenne xpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii cMpica Melo3a M MOJIOBOTO
npouecca. Melo3 U ero MecToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpiieBoe pazputue. ['ametoreHes y ;kuBoTHbIX. [1osioBeie sxene3bl. OOpa3oBaHue
Y pPa3BUTHE MOJIOBBIX KIeTOK. CriepMaToreHes u ooreHes. CTpoeHHE MOJOBBIX KIETOK.

Omio1oTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.



NHnuBuyalbHOE pa3BUTHE OPTraHU3MOB (OHTOTeHE3). IMOPHOJIOTHS — HayKa O Pa3BUTHH
opranusMoB. Mopghozcenes — o0na uz enasnvix npobaem smopuonocuu. Konyenyus mopghocernos u
Mmooenu mopgoeenesa. Ctaauu SMOpHOTEHE3a KUBOTHBIX (HAa MpUMepe JATYIKH). [Ipobnenue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunuposannoe opodnenue. bnacmyna, munol
onacmyn. OCOOEHHOCTH JPOOJICHUS MIICKOMTAIONINX. 3apOJBIIIEBLIC JTUCTKUA (TacTPYJISAINS).
3aknaZKka OpraHoOB M TKaHEW U3 3apOoJbIIIEBBIX JHUCTKOB. B3aumHOe BiMsHUE YacTel
Pa3BUBAIOIIETOCS 3apo/Ibliia (3MOpHOHATBHAS HHAYKIIKS ). 3aKJIa/IKa TUIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3ysibTaT HepapXUUYecKUX B3aUMOJICHCTBHUI reHOB. BiusHue Ha sMOpHOHATIEHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButue xuBoTHBIX. IlocTamOpuonaneHbIi mepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y OEClO3BOHOYHBIX W IMO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHUE NPSAMOrO0 W HEOPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta KUBOTHBIX. @akTOpbl PETYJSLUMU POCTAa KUBOTHBIX U yenoBeka. Craguu
OCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uejoBeka. [lepuosibl OHTOreHe3a 4YesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKUE TPOLECCHI.

Pasmuoxenue u pazpurue pacteHuil. ['lamerodut u cnopodur. Meiio3 B )KU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiiosa. ['amerorenes y pacrenuit. Omio10TBOpEHUE U
pa3BUTHE PACTUTENIBHBIX OPraHU3MOB. J[BOMHOE OIJIOJOTBOPEHUE Yy ILBETKOBBIX PAaCTCHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl PEryJsSIlIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

Hemoncrpauuu Iloprpersr: C. I'. Hapammun, X. [llneman.

Tabmuubl u cxembl: «BereratnBHOe pasMHOXKEeHHE», «THIIBI OECIIONOro pasMHOKEHUS,
«Pa3MHOXeHME XJIaMHUIOMOHAIB», «Pa3MHOXeHME 5BIVIEHB», «Pa3MHOXEHUE THIPBDY,
«Metlio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM U CIEPMAaTO30UAa»,
«OCHOBHBIE CTauU OHTOreHe3ay, «IIpsimoe u HenpsAMoe pa3BuTue», «Pa3BUTHE MANCKOTO KyKay,
«Pa3Butne capanum», «Pa3zBuTme nArymku», «J/[BOMHOE OIIOZOTBOPEHHE Yy IIBETKOBBIX
pacrenuii», «CTpoeHHE CeMSH OJHOJOJIbHBIX W JBYAOJBHBIX pacTeHUi», «KU3HEHHBIN LUK
MOPCKOI KanycTbl», «KHU3HEHHBIN UK MXay», < KU3HEHHBIN IIUKJI MANOPOTHUKAY, <« KM3HEHHBIN
LIUKJI COCHBD.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpeNnapaTsl SHIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozelb «L{UKIT pa3BUTHA JIATYILIKW».

JlabopaTtopnass paGora «lI3yueHue CTpOEHMs TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTuyeckass padora «BpIsBICHHE MPU3HAKOB CXOJCTBA 3apOBINICH MO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIINX PACTEHUI».

Tema 11. I'eneTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTopus craHOBIIEHUS U pa3BUTHUS TeHETHKH Kak Hayku. PaboTsl I'. Mengens, I'. ne @pusa,
T. Moprana. Ponb oTedecTBeHHbIX yu€HBIX B pa3BuTuu renetuku. Pabotsr H. K. Komnsiosa, H. 1.
BasunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®wmmmnuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHBIE
TeHbl, allbTepHATUBHbIE NPU3HAKH, JTOMMHAHTHBIM M pPEIECCUBHBIA MPU3HAK, TOMO3UIOTA,
reTepo3nUroTa, YMcTas JIMHUS, TUOPUAbI, TeHOTHN, (GeHoTur. OCHOBHBIE METOJbl T'€HETUKH:
rHOPHIONOTHYECKUH, IUTOIOTMYECKHH, MOJIEKYIISIPHO-TeHETUYECKUH.

JeMoHCTpauMu



[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konbrios, H. 1. Basunos, A. H.
Bbenosepckuii, I'. . Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuubl 1 cxembl: «MeToabl TeHETUKI», «CXEMbI CKPEILIUBAHUS.

JladopaTropnasi padora «J/Ipo3oduia kak 00bEKT TCHETHUESCKUX UCCIEIOBAaHUN Y.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemupanue. [lepBoiii 3aKkoH MeH e — 3aK0H eIMHO00pa3us THOpUIOB
nepBoro nokoJieHus. [Ipasuino nomuHupoBanus. Bropoit 3akoH MeHaenss — 3aK0H paclleIICHUs
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHMOPUIHOTO CKpelIMBaHUS. [ 'HIIOTE3a YHMCTOTHI
ramer.

AHanuzupyrouiee  ckpemiuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBAHMS.
Pacmierienne npru3HaKoB Npy HEMOJIHOM JOMUHUPOBAHUU.

HurunOpugHoe ckpeuuBanue. Tperuid 3akoH MeHAens — 3aKOH HE3aBHCHMOTO
HACJIeJOBaHUsI MPU3HAKOB. [[UToIOrN4YecKre OCHOBBI IUTHOPUIHOTO CKPEIIIUBAHMUS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOe Hacle10BaHNe
T€HOB, HAPYLICHHUE CLETUICHUS MEXIY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIA MEXaHU3M ONPEIECICHUS Ioja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHblii M rereporaMeTHbli Moj. ['eHeTuyeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAaKoB, CLEIUIEHHBIX C I10JIOM.

I'enoTun kak nenocrHas cucrema. [lnedoTponus — MHOXKECTBEHHOE JEHCTBUE TE€HA.
MHoXecTBeHHbI amienu3M. BzaumonelicTBue HeauleabHbIX TeHOB. KOMIUIEMEHTapHOCTb.
Onucra3z. [lonumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKXKe
(U3HOIOrMYECKUX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX QYHKIM. ['eHeTnueckue MexaHu3Mbl
cUMOUMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35IMH — MUKPOOHOMY.
['eHeTHuecKre acreKkThl KOHTPOJIS M M3MEHEHUS! HaceICTBEHHON MH(POPMALUU B MOKOJCHUSIX
KJIETOK U OPTaHNU3MOB.

Jemoncrpauun Iloprperst: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBelif 1 BTOpoil 3akoHBl Mennens», «Tpetuii 3akon Menaemnsy,
«AHanu3upymrllee ckpenuBanue», «HenoiaHnoe nomuHupoBanuey, «CLEIIIEHHOE HAcIe10BaHUE
MPU3HAKOB y Apo30oduib», «I eHeTnka nonay, «Kapuorun yenosekay, «Kapruotun apo3opuiis»,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJIENU3M», «B3auMoaencTBiue reHoB.

Ob6opynoBaHue: MOJENb sl JEMOHCTpAllMM 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOTr0O
MIOKOJIEHUSI U pAacCILEIUICHUs] NPU3HAKOB, MOJENb I JEMOHCTpAallMM 3aKOHa HE3aBHCHMOTO
HACJIE0BAHMS MIPU3HAKOB, MOJEINb ISl JEMOHCTPALMK CLEIJIEHHOTO HACJIEA0BAHMS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunay.

IIpakTnyeckass padora «l3ydeHue pe3yabTaTOB MOHOTMOPUAHOTO CKpPEUIMBAHUSA Y
JPO30(QHITB».

IIpakTuyeckas paGora «/3ydeHue pe3yabTaTOB AUTMOPUIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYHBOCTH

B3aumopeilictBie reHotuna M cpeabl npu (GopMupoBaHuM (eHoTuna. VM3MeHUYMBOCTh
npusHakoB. KauecTBeHHble W KOJNWYECTBEHHbIE NpPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MoudukaionHas U3MEeHUYUBOCTb. Ponb cpeasl B GOpMHUPOBAHUU MOIUGPHUKAIIMOHHON
n3MeHunBocTH. HopMma peakuuu npusHaka. BapuannoHHBIH psii M BapualmoHHast kpusas (B.
Noranncen). CroiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.



I'eHoTHMNIMYECKass HM3MEHUYMBOCTh. (CBOMCTBA TE€HOTHIIMYECKONM WM3MEHYMBOCTH. Bumsl
TeHOTHINYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTaIllHOHHAS.

KomOuHaTuBHAsT M3MEHYUBOCTh. Meiio3 U TOJIOBOM TPOIlECC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATUBHONW M3MEHYMBOCTH B CO3JJAHUU T'€HETHUECKOro pa3Hoo0pas3us
B IIPEJIeIax OHOTO BUA.

MyTanuonHass WM3MEHYUBOCTb. Buabl Myranuid: I'€HHBIE, XPOMOCOMHBIE, I'€HOMHBIE.
CrnoHTaHHbIE W UWHAYLHUPOBAaHHbIE MyTalMM. SnepHble MW LUTOIIA3MAaTUYECKUE MYTalUU.
ComaTtnueckue M 10JIOBbIe MyTauud. lIpHunHBI BO3HUKHOBEHHUs MyTauuid. MyTareHbl U HX
BIIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOIO Ipoliecca. 3aKOH I'OMOJIOIMYECKHX
psnoB B HacieacTBeHHOM wusmeHunBoctu (H.M. BaswiioB). BHesdnepHas HM3MEHUMBOCTH U
HACJIEACTBEHHOCTD.

Onuzenemuxa u 5NUSEHOMUKA, POb INUSCHEMUYEeCKUX (aKmopos 6 HACNeO008aHUU U
UBMEHYUBOCIU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

Jemoncrpauun Iloprpersi: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmuubl u cxembl: «Buapl w3MeHUMBOCTHY, «MoIu(UKAIIMOHHAS W3MEHYHBOCTHY,
«KombOuHaTHBHAast N3MEHUYUBOCTBY, «Meilo3», «OmnonorBopenue», «I'eHeTndeckue 3a0601eBaHus
yesnoBekay, « Buasl myranuin.

OO6opynoBaHue: *uBble U repOapHble 3K3EMIULSIPbl KOMHATHBIX PAacTeHHM, PUCYHKHU
(dbororpadun) >KUBOTHBIX C Pa3INYHBIMHU BUAAMHU U3MEHUUBOCTH.

JlaGopaTtopnas padora «lccnenoBaHue 3aKOHOMEPHOCTEH  MOAM(UKALMOHHON
M3MEHUYUBOCTHU. [TocTpoeHne BapuallMOHHOTO psifa U BapuallMOHHOW KPUBOM.

IIpakTnyeckas padora «MyTtanuu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIIpErapaTax ).

Tema 14. I'eneTnka yejioBeka

Kapuotun uenoseka. MexayHapoaHas IporpamMma HCCIIEJOBaHHMS TI'€HOMa 4YeJIOBEKA.
Mertonbl U3yueHHs] TEHETUKH YeJIOBEeKa: T'€HeaJIoTMYeCKUi, OJIM3HENOBbIHM, [IUTOreHEeTUYECKHH,
MOMYJISIIIMOHHO-CTaTUCTUUECKUH, MOJIEKyJIspHO-reHeTuueckuil. COBpEMEHHOE OmpeJeeHne
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHuCIIe ¢ momombto ITI[P-
aHanu3a. HacnencrBenHble 3a00s1eBaHus YeIoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3Hn ¢ HacieICTBEHHOW INPEAPACIONOKEHHOCThIO. 3HAYEHHE MEIUIUHCKON T'€HETUKH B
NPEIOTBPALICHUH M JIEYEHUU TI'eHETHYECKHUX 3a0o0jieBaHUM YesoBeka. MeauKo-reHeTH4ecKoe
KOHCYJbTHpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «T€HETHUECKOro rpy3a». DTHUYECKHUE aCIIEKThI
UCCIIIOBaHUN B 00JIACTH pelakKTUPOBAHMSI F€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢akTopbl MOBBIIIEHHOW UYYBCTBUTEJIBHOCTH YeNlOBeKa K (PU3MUECKOMY M
XUMHUYECKOMY 3arpsA3HEHUI0 OKpYKawIlew cpeasl. ['eHeTndeckas MpeapacroiokKeHHOCTh
YEJI0BEKa K MMaTOJOTHSM.

HNemoncrpanuun  Tabmunsl u cxembl: «Kapuotun dvenoBeka», «MeToabsl H3y4YeHUs
TeHETUKU YeloBeKkay, «I eHeTnueckue 3a00JIeBaHMS YEIOBEKay.

IIpakTuyeckas padora «CocTaBieHNEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3sMoB

JlomecTukanusa M cenekuus. 3apoXkAE€HUE CEIeKIMM U JoMecTukauuu. Yuenue H. .
Bagunosa o LleHTpax mpoucXoXXAeHUsI U MHOTr00Opa3us KyJbTYpHbIX pacTeHuil. Ponb cenexumu
B CO3/IaHMH COPTOB PACTEHUH U MMOPOJI ) KUBOTHBIX. COpT, MOpOJ1a, ITaMM. 3aKOH TOMOJIOTHYECKHUX
pAoB B HacliencTBeHHOM m3MeHunBocTH H. V. BaBunoBa, ero 3HaueHue Mg CENEKIIMOHHOMN
paboTHI.

Mertoap! ceneKunoHHOM paboThl. VIcKyccTBEHHBIH OTOOP: MAaCCOBBINM M MHIUBUAYAIbHBIN.
DTtanbl KOMOWHAIIMOHHOW celieKuu. VcrbITanue mpou3BoauTeNe mo motoMcTBy. OTOOp MO



TEHOTHUITY C MTOMOIIBIO OIIEHKU ()eHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHAIH3a
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ] CENEKIMOHHOW paloThl. PamualiMoHHBIN U
XUMHUYECKMM MyTareHe3 KakK MCTOYHMK MYyTalUuid Yy KYyJIbTypHbIX (DOpM OpPraHHU3MOB.
Hcnonp30BaHre TeHOMHOIO PeJaKTUPOBAHUS U MeTO10B pekoMOnHaHTHBIX JIHK ans nomyyenus
HCXOJIHOTO MaTepuaa JUisl CEJICKIUU.

[Tonyyenne monuruionoB. BHyTpuBHaoBas rubpuanzanus. bau3kopoacTBeHHOE
CKpeluBaHue, Wik UHOpuauHr. HepoacTBeHHOe cKpeluBaHue, Wik ayTopuauHr. I'erepos3uc u
ero mnpuuuHbl. Vcmnonb3oBanue rerepo3uca B cenekiuu. OtaanéHHas rubOpuau3anus.
[Ipeononenne Oecroausi MEXBHIOBBIX THOPHIOB. JIOCTMIKEHUS CEJEeKIHH pacTeHUH u
KUBOTHBIX. «3€1€Has pesooYUsL.

CoxpaHeHHEe U U3Y4YEHHE T'€HETMYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHH U MX JAUKUX
poauyeil s CO3JaHMs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. HM3)ueHue,
coxpameHue u ynpasieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMBICIOBbIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
nepCcneKmuBHbIX MexHoI02UlI.

Hemoncrpauuu Iloprpers: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1.
Jlykbsnenxo, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmust 1 cxembl: «L{eHTpBI MPOUCXOXKICHHUS U MHOT000pa3us KyJIbTYPHBIX pacTCHUII,
«3aKOH TOMOJIOTMYECKHX PSJIOB B HACJIEACTBEHHON HM3MEHUYMBOCTH», «METOIbl CEIEKLHUM,
«OTtnanénnas rudpuanzanus», «Myrarenes.

JladopaTopnasi pa6ora «/3ydeHne COpTOB KyJIbTYPHBIX PACTEHUU M MOPOJ JTOMAITHUX
JKUBOTHBIX.

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUU PACTEHHII.

IIpakTuyeckas padora «IIpuBHUBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METO/bl M JIOCTHXKEHUS CEJIEKIIMM PAacTeHUM M KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JTaOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTeXHOJIOTHA M CHHTETHYECKAs] OMOJIOTHA

OOBEeKTBI, HCIONb3yeMble B OMOTEXHOJOTMHM, — KIJIETOYHbIE U TKaHEBBIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUCTHKa. TpaauiuoHHass OWOTEXHOJIOTUA: XJebomeueHue,
NOJy4eHHEe KUCIIOMOJIOUHBIX MPOJIYKTOB, BUHOAEINE. Mukpoouosorudeckuit cuute3. OOBEKTHI
MUKpOOHOJIOTHYECKUX TexHoaorui. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.

Co3maHne TEXHOJOTMM M MHCTPYMEHTOB  IICJICHANIPABICHHOTO  M3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LICJIBIO IOJYYEHUs] OPTaHU3MOB U UX KOMIIOHEHTOB, COJEP KAILUX
HE BCTpEYaroluecs B MpHpo/ie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToapl KynbTyphl KJIETOK M TKaHEH PacTEHUM M KMBOTHBIX.
Kpuobanku. Comartnueckas ruOpuan3anus M coMaTH4eckuil smOpuorenes. lcmomb3oBaHue
TalyiOUJI0B B CEIEKLUUU DPACTeHUH. [lonyuenHue MOHOKIOHANbHbIX anmumen. Flcnonvsoeanue
MOHOKNIOHANbHBIX U HONUKIOHANbHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJIOTBOPEHHE.
PekoHCTpyKIHS SIMIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METO/I TPAaHCIUTAHTALIMH SIIEP KIIETOK.
Texnonocuu  0300po6nenus,  KYIbMUBUPOBAHUS U  MUKDOKIOHANbHO20 — PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas1 U I'eHHas UHKeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHUPOBAHHUE
pekomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TIEPCIICKTHUBBI



XPOMOCOMHOW H TEHHOM WHXEHEpHUU. OKOJOTHMUECKHME M OSTUYECKHE TMpoOJeMbl TEHHON
VHXEHEPUU.

Menumuackue onorexnonorun. [loctrenomuas nuudposas meaununa. [TIP-quarnocTuka.
MeTtab010MHBIN aHaIU3, FEHOLIEHTPUUECKUI aHaJIN3 IPOTeOMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
€ro 310poBbs. Mcnonap3oBaHue CTBOJIOBBIX KJIeTOK. TaprerHas Tepamnus paka. 3D-OnounnxeHnepus
JUIs pa3pabOTKH (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHMs KOMILJICKCHBIX
TKaHEHl coYeTaHHMEeM TEXHOJIOTHH TPEXMEpPHOro OMONpPHHTHHTA M cKaddOoIaUHTa A PEeUICHUs
3aJa4 IePCOHAIM3UPOBAHHON MEIULMHBI.

Co3naHue BEKTOPHBIX BAaKIUH C LEIbI0 OOECledeHHuss KOMOMHUPOBAHHOM 3aIlUTHl OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJIEKYISPHBIX MeXaHu3MoB (yHKiuonupoBanus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO0O OIMAcHbIE 3a00JIeBaHHS YeTIOBEKA U )KUBOTHBIX.

JleMoHCTpan UK Tabmuuel u  cxemsl: «Mcnonb3oBaHWE MHMKPOOPraHM3MOB B
IIPOMBIIIJIEHHOM IIPOU3BOACTBE», «KileTouHas nHxeHepus», «I eHHast HHKEHEPUSD.

JlaGopaTopnasi pa6ora «l3y4ueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «IloayyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKcKypeusi «bHOTEXHOIOrUs — BayKHEHIIas IPOU3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IPOU3BOJCTBO)».

11 KJIIACC

Tema 1. 3apo:kaeHune ¥ pa3sBUTHE IBOJIOLMOHHBIX NPeICTaBJIeHUH B 0M010TMH

OpomonmonHasa Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUs JapBUHMU3Ma. JKu3Hb
Y Hay4Has JearenbHocTs Y. JlapBuHa.

JBuwxymue cuiasl 3Bodronuu  BuAoB 1o Y. JlapBuHy (BbICOKass HHTEHCHUBHOCTH
Pa3MHOXXEHMSI OPTraHW3MOB, HACJIEJCTBEHHAs HW3MEHUYUBOCTb, OOpbba 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunteTndeckoit Teopun 3omonuu (CTI). HelitpanbHast Teopust 3BOTIOLNH.
CoBpeMeHHas IBOJIIOIIMOHHAs OHMoorys. 3HaUYe€HUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUpA.

Hemoncrpanun Iloprperst: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep,
K. Krosbe, Y. [Japsun, C. C. YerBepukos, U. U. IlImansrayzen, Ix. Xonzaeitn, J. K. benses.

Tabmunel u cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuma *uBbIX
cymects (1o Jlamapky)», «Mexanuszm (opMUPOBAHUS IPUCTIOCOOTICHUHN Y PAaCTEHUHN 1 AKUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyta mytemectsus Y. Jlapsunay, «Haxonku Y. [lapBunay,
«Dopmbl 60pbOBI 3a cymiecTBoBaHue», «Ilopossl romydeit», «MHoroodpasue KyabTypHBIX (HopM
KarmycTb», «[lopoasl AOMamIHUX >KMBOTHBIX», «Cxema oOpa3oBaHHMs HOBbIX BUIO0B (mo Y.
HapBuny)», «CxemMa COOTHOLIEHHS JBIXKYIIUX CHJI SBOMIONUN», «OCHOBHBIE TOJOKEHUS
CUHTETHYECKON TEOPUH IBOJIIOLIVI.

Tema 2. MukposBosonus 4 eé pe3yabTaThl

[Tomynsiust Kak sJeMeHTapHas eAuHula 3BoyolMd. CoBpeMEHHBIE METONbl OLIEHKU
TeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomysiuil. U3MeHenune reHooH/1a oMM KaK
AJIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TIeHeTHueckoro pasHosecus Jx. Xapau, B.
BaiinGepra.

OnemMeHTapHble (QakTOpbl (IBWXKYIIKME CHJIbI) HBOJIOUMH. MYyTallMOHHBIN mpoIecc.
Komb6unarusHast u3meHunBOCTh. [peii reHoB — ciryyaiiHble HEHANpaBICHHbIE U3MEHEHUS YaCTOT
aeneil B nonmymsiuuax. D¢ ekt ocHoBatens. Iggexm 6ymuvirounoeo eopaviwka. CHudxceHnue
2eHemu4ecko20 pasHoobpasus. npudunsl u creocmeus. Ilposenenue s¢pgpexma opeiigpa cenoé 6



bonvwux u manvlx nonynayusx. Murpauuu. M3zomsuus nmonymisiuii:  reorpadudeckas
(mpocTpaHCTBeHHAsI), OMOIOTHYecKast (PEPOTYKTUBHAS).

EcrectBennblii oTO0p — HampaBistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIM3UPYIOIIUN, paspbIBalOmuid (Iu3pynTuBHBIA). [lomoBoit otbop.
Bo3HUKHOBEHHE U 3BOJIOIMS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcroco0IeHHOCT OPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
npucnocoOIeHnuit y opranu3mMoB. ApoMopho3sl ¥ uanoanantauuu. [IpuMeps! npucrnocodaeHuii y
OpraHu3MoB:  Mopdojoruueckue, (U3HOIOTHUECKUe, OWOXMMUYECKUE, IOBEIACHUYECKUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHUKPOIBOJIOLHH.
Wzomsiust — kimoueBoil  pakTop BUAooOpazoBanus. Ilyth u cmocoObl BUA00Opa3OBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, Ttuopuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIECCOB.

Mexanu3mbl hopMHUpOBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  »BoOmronmonHON Oumonormm B pa3paboOTKE HAYYHBIX METOJOB COXpaHEHUs
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MAapasUTOB M HMX XO031€B. MeXaHU3MbI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI € HEM.

Jemoncrpanuu Iloprpersr: C. C. YerBepukos, O. Maiip.

Tabmuubt u cxembl: «MyTalMOHHAS U3MEHUYHUBOCTEY, «llOMyNsSIIMOHHAs CTPYKTYpa BHIIA,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBHKyIIME€ CHIJIBI  SBOJIOIUI,
«OKoyornyecKas M30JALMS TMOMYJSIIUM ceBaHCKON ¢openn», «['eorpaduueckas H30IAUSL
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHUIIBI JaypcKoi», «[lomynsannoHHbIe BOJHBI YHCICHHOCTH
XUITHUKOB H KepTB», «(CxemMa JeWCTBHS €CTeCTBEHHOro ot0Oopa», «DopMbl OOpbOBI 3a
CYIIIECTBOBAHHEY, «MHIyCcTpHaNbHbII METaHU3M, «OKuBblie HCKOTIaeMbIey,
«ITokpoBUTENBCTBEHHAs OKpacka >XHBOTHBIX», «[Ipemympexmaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue aganranuuy, «I[Iprucnoco0IeHHOCTh OpraHU3MOB U €€ OTHOCUTENIbHOCTbHY,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHIa B TpHpoae», «CIocoOs
BugooOpa3oBanus», «l'eorpaduueckoe BUmoOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,
«JKoJIOTHYECKOe BUI000pa3oBaHKe BHUAOB cHUHHUI», «llomummounsr pacteHuit», «KamycTHo-
peAeUHBbI THOPUI.

OGopynoBanue: repdapuyl pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uydelia MTUIl U 3Bepeil C
npUMepaMu pa3iMYHbIX MPUCIOCOONIEHUH, Yydena MTHUIl U 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHHi OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3TMUHBIMU CIIOCOOAMH.

JladopaTopnasi padora «BrIsBiIeHNE H3MEHUYNBOCTH y 0COOEH OTHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHU3MOB W WX OTHOCHUTEJIbHAs
[EIeCO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTUIECKOMY KPUTEPHION.

Tema 3. MakpodBo1onus M eé pe3yJibTaThl

MeTop! n3ydeHust MakposBoJitolMy. [laneoHTonornuecke METoAbl U3y4€HHUs SBOJTIOIUH.
[Tepexonnbie GopMbl U PUITIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

Buoreorpadpuyeckne Meronasl uszydeHus osBomonud. CpaBHeHue ¢uopbl U (payHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckne oomactu 3emiau. BUabl-oHIEMUKY U PETTUKTHI.

OMOpPHOIOTMYECKHE U CPaBHUTEIbHO-MOP(HOIOTHYECKUE METOMbI U3YYEHHS SBOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS DBOJIIOLMOHHBIX HOBILIECTB.
['oMonornyHbIe ¥ aHATOTHYHBIE OpTraHbl. PyIMMeHTapHbIe OpraHbl U aTaBU3MbL. MOJIEKYISPHO-



reHeTU4ecKne, OHOXMMHMUYECKHE M  MaTeMaTH4eCKHe METOJAbl HW3YyYCHMs  SBOJIOLUMU.
['omonoruynsie reHsl. COBPEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTallU1 U SBOJIIOLIMSI TEHOMOB.

OO0mme 3akOHOMEpPHOCTH  (TMpaBWiIa) JBOMONUH.  [lpunyun  cmeuvl  yHKYUIL.
HeobOpaTumocTs 3BoOLMHU. AantuBHas paauanus. HepaBHOMEPHOCTb TEMIIOB HBOJIOLMH.

HMemonctpanun [loptpersi: K. M. bap, A. O. Kopanesckuii, @. Mroep, J. ['ekkensb.
Tabmuel U cxeMbl: «QDWIOTEHETHYSCKUI psif JOmaan», «ApXeonTepukc», «3Bepo3yObie
auepsl», «Cterouedans», «Punnodure», «CeMeHHble ManopoTHUKNY», «buoreorpaduueckue
30HBI 3emun», «/lpelidp koHTHHEHTOB», «PemukThl», «HauanbHble craguu >MOPHOHAIBHOIO
pa3BUTHS IO3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTMYHBIE U aHAJIOTUYHBIE OPTraHbl», «PyIUMEHThI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpPHI YeJIOBEKa W LIMMIIaH3e», «lJIaBHBIC HaNpaBICHUS
3BOJIIOLUMY, «OO0II1e 3aKOHOMEPHOCTH IBOJIFOLIM.

OO6opynoBaHue: KOJJIEKIMH, TIepOapuu, MYJSKM HMCKOINAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE )KU3HU HA 3emJie

HayuHble rumore3bl HpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['umore3a MOCTOSIHHOIO
camo3apo>KJIeHUs )KU3HU U e€ onpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. IMactepa.
[TpoucxosxaeHne Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeOpraHuyeckoi »Bostonuy. [InanerapHas (reonoruyeckas) 3BOJIOLUS.
XuMuyeckasi 3BOJIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIECTB W3 HEOPraHUYECKHX.
Omnpit C. Muinepa u I'. FOpu. OGpa3zoBanue noimmMepoB u3 MoHoMepoB. KoatiepaTHas runoresa
A. U. Onapuna, runore3a nepsuyHoro OynboHa J[x. XonneiitHa, reHerndeckas rumnoresa I
Ménnepa. Pu6o3umsl (T. Uek) u runotesa «mupa PHK» V. I'mnbepra. ®opmupoBanue meMOopan
Y BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. VckomaeMble OpraHU4ecKHe OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCONIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHOIOrMYecKas mKaja: S0Hbl, 3pbl, IEPUOBI, JTTOXH.

HavanbHble sTanbl opranuyeckoil spomtonuu. [losiBieHne U 3BOMIONUS MEPBBIX KIIETOK.
Opomtonusi Merabonu3Ma. Bo3HukHOBeHHEe mepBbIX 3kocucteM. CoBpeMeHHblE MHKPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse cooduiectB. Ctpomaronutsl. [IpokapuoTel u
JYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOKACHUE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl PaCTEHUH.
Beixon pacrennii Ha cynny. [TosiBneHne cCiopoBbIX pacTeHMI U 3aBOE€BaHKE NMHU Cyln. CEeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tamlbl 3BONIONMU >KUBOTHOTO Mupa. OCHOBHbIE apoMOp(oO3bl >KUBOTHBIX.
Bengckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0OBbIE
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIOIMS MO3BOHOYHBIX. [Iponcxoxaenne aMmpuoOuii 1 penTuiIni.
[Tpoucxoxaenne miekonuTaronmx W OTUI. [lpuHIMN KimodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTHe x13HM Ha 3emiie 110 3paM U NepUoaM: apxei, NpoTepo30i, Majieo30H, MeE30301,
KaiftHOo30M. O01Ias XapakTepruCTHKA KIIMMaTa M Fe0JIOTHIecKuX mpoiieccoB. [losiBiaeHue u paciser



XapaKTepHBIX OpPraHU3MOB. YTriieoOpa3oBaHHE: €ro YCJIOBUS M BIUSHHE Ha Ta30Bblil cOCTaB
aTMochepsl.

MaccoBble BBIMUpaHMsI — DKOJIOTMUECKUE KpU3HCHI Ipouuioro. IlpuunHbl u ciencraus
MacCOBBbIX BbIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTu. [Ipobiema
coxpaHeHus OMopazHooOpasus Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

Hemoncrpauuu Iloprpetrsr: @. Penu, JI. Cnaymannanu, JI. Tlactep, U. 1. Meunukos, A.
N. Onapun, JIx. Xongein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
camo3apoxkJeHus: xu3Hm», «Cxema omnbita C. Muiiepa, I'. FOpu», «OTansl HeopraHuuecKon
3BOIOLMNY, «l'eoxpoHosiornueckas mkana», «HadanpHble 3Tanbl OPraHUYECKON IBOJIFOLUNY,
«Cxema 00pa3oBaHUs DYKApUOT MyTEM cuMOHoreHe3ay, «Crucrema )KuBoil mpupoibl», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHui», «PUHHOPUTB), «OIHOKIETOUYHBIE BOJOPOCIHY,
«MHorokneTounsle Bogopociany, «Mxu», «llanopoTHukn», «l'0JOCEMEHHBIE PACTECHUSY,
«Opranbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTHS JKABOTHOTO MHPay, «ApPoMOpQo3bl
JKUBOTHBIX», «[Ipocreitmmey, «KumeunononoctHeiey, «llmockue yepBu», «HineHHUCTOHOTHEY,
«Pw10BI», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItutby, «Mnekonurawomue», «Pa3Butue
JKU3HU B apXeUCKON 3pe», «Pa3BuUTHE XKHM3HU B NPOTEPO3OMCKOU 3pew», «Pa3BuUTHe KU3HU B
Najaeo30MCcKoM pe», «Pa3BUTHE KU3HU B ME3030MCKON 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKOM
3pe», «CoBpeMEeHHas CUCTEMA OPTaHUYECKOT0 MUPAY.

OOGopynoBanue: TepOapul pacTEHUW pPa3TUYHBIX OTIEIOB, KOJJICKIIMM HACEKOMBIX,
BJIQKHBIE IpenapaThl >KMBOTHBIX, PAaKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOXKHMX, CKEJEThI
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJOCTEH, IT0JE3HBIX
MCKONIAEMBIX, MYJISKH OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu mo
M3YYEHHIO a0MOTEHHOT0 CHUHTE3a OpPraHMYECKUX COeAMHEHUH B IEPBUYHOM aTMocdeper.

JlabopaTopnass pabora «l3ydeHne u omnucaHME€ HCKOIAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTuyeckas padora «3ydeHre ocoOEHHOCTEHN CTPOEHUS paCTEHUI Pa3HbIX OTAEIOB.

IIpakTuyeckas padora «3yueHne 0coOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONOJI0rul. MeTo 1l aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUM YeJIOBeKa. Pelnrno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxonctBo  uenoBeka ¢ KMBOTHBIMHM. (CHCTEMAaTHYECKOE IOJIOKEHHE  YEJIOBEKA.
CBugerenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPAaBHHUTEIBHO-MOP(OIOrHYECKHE,
aMOpHOTOoTHYECKHEe, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeckrue. OTIuYus dYeloBeKa OT
KUBOTHBIX. [IpAMOX0XK/IeHHE U KOMIUJIEKC CBA3aHHBIX C HUM INpU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JBkynue cuitbl ((hakTOphl) aHTPOIIOTeHe3a: OMoIornYecKkue, counanbabie. COOTHOLICHHE
OMOJIOTHYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHoBHBIE CTa U aHTpOIIOTeHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHbI (IIPOKOHCYIIBI) U
paHHUE MOHTHJIBI — OOIIME MPEeIKU YeIOBeKOOOpa3HbIX 00€3bsH U JI0JIeil. ABCTPAJIONUTEKH —
JBYHOTHE INpeaKH JiroAcu. UenoBek ymensld, IEepBble U3TOTOBIICHUs Opyauil Tpyaa. YUenosek
MPSIMOXOISAIITUN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuku. YenoBek renenb0eprckuii —



001IMii TPeAOK HEaHAEPTATLCKOTO YeJIOBEKA U YeJIOBeKa pa3yMHOro. YenoBek HeaHIepTaIbCKUI
KAaK BHJI JIOJEH XOJOJHOIO KiIMMara. YeloBeK pasyMHBIA COBPEMEHHOIO THUIIA, JNEHHCOBCKUUI
4eJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenernka u najaeoreHOMUKA.

DOBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSLUSAX 4YellOBEKa.
Myranuonsslit porecc U noaumopusm. [lomynsiuoHHbIe BOIHBI, Ipeii() reHoB, MUTpaLus U
«3¢ ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Uenoseueckue pacel. [lonarue o pace. bosbiiue pachl: eBporneouHasi (€Bpasuiickas),
aBCTPAJIO-HErpOMIHAsA (PKBAaTOpHAJIbHAs), MOHIOJIOMIHASA (a3MaTCcKo-aMepHuKaHcKas). Bpems u
IyTH pPAacceleHHs 4YeloBeKa IO I[uiaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YenoBeKa K pa3HbIM yCIOBUSM OKpYXKaroIen
cpensl. Bnmstaue reorpaduyeckoil cpensl u apelda reHoB Ha MOPQOJIOTHIO U (HU3HOIOTHIO
YeJ0BeKa.

MexaucuuruimHapasie  MeToAbl B (u3nyeckol (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIOMOHHAs ~ AHTPOIIOJIOTMST M [AJICOAHTPOIOJOIHUSl  YEJIOBEYECKUX  MOIMYJISALHUM.
buoconuaneHple  HMCCIIEOBaHUSA  NpUPOAbI  4enoBeka.  McecinegoBaHue — KOIBOIIOLNU
OHMOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

Hemoncrpauuu Iloprpetsr: Y. HapBun, JI. Jluku, . 5. Porunckuii, M. M. I'epacumos.
Tabmumer  w cxeMbl:  «MeToasl  aHTpomoJioTun»,  «[ OJIOBHOW  MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4YelloBeKa M CKeJeT MIMMIIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWXKyIIME CHUJIBl AHTPOIOreHEe3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek ymenbliiy, «HenoBek npAaMoxoaamuiny, «JleHuCOBCKUI YeI0BEK»
«Heanpepranbip», «KpomanboHb», «lIpenkn udenoBekay», «ITambl 3BOJIIOLUU UYEIOBEKAY,
«PacslI yenoBekay.

ObopynoBaHue: MyJsKM OKaMEHEJIOCTeH, MPeIMETOB MaTepHallbHOW KYJIbTYphl MIPEIKOB
4eJIoBeKa, penpoaykiuu (potorpadun) kKapTuH ¢ MUPOTOTHIECKUMH U OUOIEHCKUMU CIOKETaMU
IIPOUCXOXKICHUS ueloBeKa, (Gororpaduu HaXOJOK HCKOMAEMbIX OCTAaTKOB YENIOBEKAa, CKEJEeT
YeJI0BEKa, MOJENb Yepera 4YelIOBeKa M 4Yepena IIMMITAH3€, MOJAEIb KHUCTH YE€lIOBEKa U KHUCTU
HIMMITaH3€, MOJEIN TOPCA MIPEIKOB YEIOBEKA.

JlaGopaTtopnas pabora «/3yueHue ocoOEHHOCTEH CTpPOEHMsS CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C IPSMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3KOJOTHYECKUX aJaNTallUNA YeTOBEKay.

Tema 6. Jkos10rusi — HayKa 0 B3aMMOOTHOLICHUSIX OPTaHU3MOB M HAIOPTAaHNU3MEHHbIX
CHCTEM C OKpY KaloLen cpenou

3apokaeHue W pas3BuTHE 3Kojoruu B Tpyaax A. I'ymOonbnara, K. @. Pymse, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. Cykau€Ba. Pazgensl um 3amaun skonoruu. CBs3b
HKOJIOTUU C APYTUMH HayKaMHu.

Mertoap! skonoruu. IloneBsie HaOMIOEHUSA. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MogenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKpY)KaloIel Cpelibl: JIOKaIbHBIMH,
PETHOHANILHBIN U TJI00ATLHBIH.

3HaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4eNOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€M uenoBeuecTBa € MNpupoAoid. DOpMHUPOBAHHE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

HMemonctpanuun Iloptpets: A. I'ymbonsar, K. @. Pynse, H. A. CeBepiios, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuier u cxembl: «Paznensl sKoaoruny, «Metoasl dkoaoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEeH CpebD».



JlaGoparopHas padora «/3ydyeHne MeTo10B IKOJTOTHUYECKUX UCCIICIOBAHUI.

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccudukanus
9KOJIOTUYECKUX  (hakTopoB:  aOuoTWyeckue, OHOTHUYECKHE, aHTpororeHunle.  OOmue
3aKOHOMEPHOCTH ACHCTBUs dKoJorndeckux (pakropos. [Tpasuno muanmyma (K. Ilnpenrens, FO.
JIn6bux). TonepaHTHOCTh. DBPUONOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

AbuoTtnueckue akropel. CBeT Kak 3Konorndeckuid paxrtop. JelcTBre pa3HBIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. DKOJIOTMYECKHE TIPYIIbl PACTEHUH U >KUBOTHBIX IO
OTHOILEHHIO K cBeTy. CurHanbHas posb cBeTa. POTONEepHOAN3M.

Temmeparypa Kkak 3konorudyeckuii Qaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToMKuIOTEpMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTe kak skonoruueckuil ¢akrtop. IlpucnocoGnenus pacteHH K HMOLAEPKaHUIO
BojHOro OanaHca. Kiaccudukanus pacteHuid mo oTHouleHuto K Boje. IlpucnocoGnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl OOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs, TIIyOWHHAs
HOJIOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHusA
opranu3MoB. [IpucrnocobiaeHns opranu3MoB K KU3HU B pa3HbIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnioco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HHU.

XKuznennsie Gopmbl opranusmoB. Ilonarue o xu3HeHHOW (opme. KuzHeHHBIE (OPMBI
pacTeHMil: nepeBbs, KYCTApHUKH, KYCTApHUUYKHM, MHOTOJETHHE TPaBbl, OJHOJETHHUE TpPAaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OcOoOEHHOCTH
CTpOEHHS 1 00pa3a KU3HU.

buortnueckne ¢dakropel. Buapl OMOTHYECKMX  B3aMMOJEHCTBHN:  KOHKYpEHLHS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaau3M, KOMMEHCATU3M
(kBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumMoneHCTBUS  (TONMHUYECKUE,
dopuueckue, (adpuyeckue). 3HadyeHUE OUOTUYECKUX B3aMMOJECHCTBHM IS CYIIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JemoncTpanuu Tabauubl U cxeMbl: «DKojJorudeckue (GaxTopb», «CBETOBOH CHEKTP»,
«OKOJIOTUYECKUE TPYIIIBI KUBOTHBIX MO OTHOILEHUIO K CBETY», «TE€MIOKPOBHBIE KHUBOTHBIEY,
«XO0JI0JHOKPOBHBIE )KUBOTHBIE», «DU3HOIOTMUYECKHE a1allTallu )KUBOTHBIX», «Cpe/ibl 0OOuTaHUS
OpraHu3MoBy, «buonorndyeckue puTMbl», «KuzneHHsle GopMbl pacTeHHD», «KU3HEHHbBIE POPMBI
KUBOTHBIX», «IKOCHUCTEMA IINPOKOIUCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOTO Jeca», «Llenun
MATaHUS, «XHUIHTIECTBOY, «[lapazutuzmy», «Konkypennus», «Cumomos», «KoMMeHcanmusm.

O6opynoBaHue: repbdapuu pacTeHU M JKUBOTHBIX, HPHUCIIOCOOJEHHBIX K BIHUSHUIO
pPa3IMYHBIX  JKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHETIOOMBBIE W TEHEBBHIHOCIMBBIE KOMHATHBIC
pacTeHus, repdapuu 1 KOJJIEKIUHU TEMI0I00MBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYUBBIX PACTEHHI,
yyyesna MNTULl U 3Beped, repdapuu pacTeHMi, OTHOcAIUXCS K Turpoduram, kcepoduram,
Me30(pHTaM, KOMHATHBIE PACTEHHUs JaHHBIX I'PYII, KOJJIEKIIUH KUBOTHBIX, OOMTAOIINX B Pa3HBIX
cpedax, repbapuM M  KOJUIEKLMH pAcTeHHWH M JKMBOTHBIX, OOJajaroluX 4YepTaMu
MPUCTIOCOOTIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUH >KM3HM, repOapuul U KOJUIEKIUU
pacTeHU M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU KMBOTHBIX, YYaCTBYIOIIMX B
Pa3INYHBIX OMOTHMYECKUX B3aUMOJCHCTBHUSX.

JlabopaTopHasi pa6oTa «BbIsSBICHIE IPUCTIOCOOICHUI OPTaHU3MOB K BIUSTHUIO CBETa.



JladopaTopnasi paGora «BpIsBIEHHE TMPHUCITOCOOJICHUNH OpPraHU3MOB K BIHSHHIO
TEeMIIEpaTypbI».

JlaGopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. JkoJiorusi BUA0B U MOIMYJISI LA

DKOJOTUYECKUE XapAaKTePUCTUKH MOMysiiun. [lomynsius kak OMoNorndeckas CHcTeMa.
Ponp HeomHOpOAHOCTH Ccpebl, (QU3NYECKHX OaphbepoB M OCOOCHHOCTEH OHMOJIIOTMH BUAOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI Momysauuidi. OCHOBHbIE MTOKA3aTeNIN MOMYIISIIINU:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJOBas CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

DKoJIoru4eckasi CTpykTypa nonyinsuud. OneHka 4YHUCIEHHOCTH homyisuuu. J(uHamuka
NONYJSIUUU U €€ perysanus. buornueckuil moTeHuMan nonyasiuud. MoaenupoBaHue JUHaAMUKU
nonyisiuuu. Kpusbsle pocra uyucinenHoctu nonyisuuu. Kpusbele BbDKHMBaHMS. Perymsus
YUCIICHHOCTH TOMYJISAIMA: POJb (PAKTOPOB, 3aBUCAIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
Dkojoruyeckue crpareruu Buaos (I- u K-crparerun).

[TonsiTue 00 »SKonoruueckoi Humie Buga. MecrooOutanue. MHoromepHas MoOJETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil mumu. [loteHuunansHas u
peaau30BaHHAs HUIIIH.

Bun kak cucrema momynsuuid. Apeasibl BUAOB. Buabl M uX JKU3HEHHBIE CTPATETHU.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue WHBa3UU
Yy>KEPOJHBIX BUIOB.

Jemoncrpaunun Iloprper: Ix. . XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTHKU Monyasuny, «lIpoctpancTBenHas
CTPYKTypa mnonyiasauun», «Bo3pacTHble mnupamMuasl HOOMyISIuu», «CKOPOCTh 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3IuYHBIMH OpraHuzMamu», «Mojens skonmornueckord Humm k. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHnst ceMsH paCTeHUN K pacCeNCHUIO».

Tema 9. Jxos10rus cood1ecTB. IKOJOrH4YeCKre CHCTEMBbI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Okocuctema kak oTkpeiTas cucrema (A. k. Tencnu). DyHKUMOHANBHBIE OJOKU
OPTaHW3MOB B JKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEAyIeHThL. Tpoduyueckne ypOBHHU.
Tpoduyeckue nenu u ceru. AGuornyeckue O610ku 3kocucTeM. [1oUBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopor BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTeNIN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOTHYECKUEe MUPAMU/IBI
yucesl, OMomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKileccuu. [lepBHUHbIE M BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccuu. KimMakcHoe cooOIIecTBoO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOT€HHBIE  3KOCUCTEMBI. Arposkocucrema. ArpouneHo3. Pasmuuusa Mmexay
AQHTPOIIOIE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.



VYpb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTem. ['opojckas diopa u dayHa.
CunaHTponu3amusi ropoAckoil (¢ayHel. buomormueckoe W  XO3SHCTBEHHOE 3HAYCHHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUI OpraHM3MOB B 9KOCHCTEMAX.
Ponv xackaonozo sghghexma u 6uoos-s0uguxamopos (kirouesvlx 6u008) 6 BYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXKAY CMEXHBIMH 3KOCHCTEMaMH. Y CTOHYMBOCTD
OpraHM3MOB, MOMYJISILUI M HSKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIOTEHHBIX
BO3JIEHCTBUI.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCHEMHOM YPOBHAX, OCHOBbl 9IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030elicmeus. MeTooIOTUs MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

HemoncTpauuu Iloptper: A. JIx. Tencnu.

Tabmumer u cxeMbl: «CTpyKTypa OHOILIEH03ay», «DKOCHUCTEMa IIHPOKOJIMCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOrO Jiecay, «DyHKIMOHAJIbHBIE TIPYNIbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemectTB B 23kocucteMey», «llenu mnuTanus (macTOWIHAs, JETPUTHAs)»,
«OKoyornyecKas mupaMuIa Yucemn», « IKoJorudeckasi nupammuaa 6uoMacchl», « IKOIOrHIecKast
nupamuia sueprun», «Odpazosanue 6onoray, «[lepBuunas cykueccus», «Boccranopnenue neca
nocyie noxapa», « JKocucrema 03epa», «ArpoueHos3», «KpyroBopor BeIecTB U MOTOK SHEPTUu B
arporieHose», «lIpumepsl ypOoskocuctem».

O6opynoBanue: repOapuu pacTeHUN, KOJUICKIIMM HACEKOMBIX, uyuesia MTUI[ U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCHCTEMBI.

IIpakTuyeckas padora «/3yueHue u onucanue ypOo3KOCHCTEMBIY.

JlaGopaTopHas padora «/3yyeHue pasHOOOpa3usi MENKUX MOYBEHHBIX WICHUCTOHOTHX B
pa3HBIX DKOCUCTEMAX).

IKekypeusi «IKCKypcHsl B TUIIMYHBINA OHMOreoneHo3 (B ayOpaBy, Oepes3HSK, €JIbHUK, HA
CYXOJOJBHBIN WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeust «KCKYpCHsl B arpo3dKocucTeMy (Ha MOJIE UM B TEIUNIMYHOE XO3SIMCTBO)».

Tema 10. buocdepa — rinodanbHas IKocucTeMa

buocdepa — obmennanerapHas o0osiouka 3eMid, TJ€ CYIIECTBYET WJIM CYIIECTBOBaIa
KU3Hb. PazBuTHe npencrapienuii o onocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepnanckoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocras. JKupoe BeniecTBo Ouocheps! 1 €ro GyHKIUH.

3aKOHOMEPHOCTH cylecTBoBaHus 6uocgepbl. OcobeHHoCcTH OHochephbl Kak I100aabHON
skocucTeMbl. J[uHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemecTtB U
OroreoxuMHUecKHe HUKIBI (Yriieposa, a3ota). PUTMuuHOCTh siBIeHUH B Ouocdepe.

3onaneHOCTh Onochepsl. [lonsTe 0o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIPa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTEIU, CaBaHHBI, ITyCThIHU, TPOIIMYECKHE JIECa,
BBICOKOTOphs. KiiMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa U QyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOT0 OTEHIIMaNa U OMoCepHbIX
(byHKIUH.

Jemoncrpanun Iloptpersr: B. M. Bepnaackuii, 3. 3rocc.

Tabmumpl n cxemsl: «['eocdepsr 3emumy, «KpyroBopot a3ora B mpupojae», «Kpyrosopot
yriaepojaa B mpupojae», «Kpyrosopot kucinopona B nmpupoe», «KpyroBopoTt Bojibl B IpUPOIE»,
«OcHoBHbIe OMOMBI cymny, «KinmmaTtnueckue nosca 3emuny, « Tynapay, «Taira», «CmemanHbIi
necy, «lIupoxonuctBeHHbIH Jecy, «Crenby, «CaBanHay, «IlycTbinsy, « Tponudyeckuid gecy.

OGopynoBaHue: repOapuy paCTEHU pa3HBIX OMOMOB, KOJUICKITUHN YKUBOTHBIX.



Tema 11. YesioBek M OKpYy:Kamomas cpeaa

DKONOTHYEeCKHe KpHU3UChl M WX NpUYUHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3yIIHOM cpenibl. OXpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOM cpepl. OXpaHa BOJIHBIX
pecypcoB. Pazpymienue noussl. OxpaHa mNOYBEHHBIX pecypcoB. M3MeHeHue KimMara.

AHTpPOIIOT€HHOE BO3/ICCTBHE HA PACTUTENBHBIN U )KUBOTHBIN MUpP. OXpaHa pacTUTEIHHOTO
U KMBOTHOTO Mupa. OCHOBHbIE MNPUHIMIBI OXpaHbl npuponbl. Kpachele knuru. Ocobo
oxpansiemble pupoHblie Tepputopuu (OOIIT). Borannueckue cajpl U 300J0THYECKUE MTAPKU.

OcHOBHbBIEC IPUHIIMIIBI YCTOMUMBOIO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbI. ParronanabHOe
IPUPOIONOIL30BAaHUE M COXpaHEHHe OHOJOrM4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TI00aTBHBIX KOJOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €r0 BEPOSITHBIE NIOCIIEACTBHSL.

Pa3BuTHe MeETOAOB MOHUTOPWHIA Pa3BUTHsS OINACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmubie uccinedosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozuueckoe pasnoobpaszue u ouopecypcol. Hayuonanvhvle ungopmayuonmsie
cucmemyl, obecneuusarouue 00CmMyn K UHGOpMayuu no COCMOAHUIO OMOEIbHLIX 6U008 U
akocucmem. OCcHo8bl IKOpeaburumayuu SK0CUcmem U cnoco606 60pbObI ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHbIxX 9KOCUCTNEM.

JleMoOHCTpaL U Tabmuupl m cxembl: «3arpsi3HeHue arMmocepbl», «3arpsi3HeHue
runpocdeprl», «3arpszHeHue MouBbly, «llapHuKoBBIT 3 dekT», «Ocobo oxpaHseMbIe
MPUPOJIHBIE TePPUTOPUNY, «MOoAeIn yIpaBIsieMOro MUPay.

O6opynoanue: potorpaduu oxpaHseMbIX pacTeHUN U )KUBOTHBIX KpacHoii kuuru Poccuiickoit
®enepaunn, KpacHON KHUTH perHo



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3ysbTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUHOCTHBIE, METAIIPEIMETHBIC U IPEIMETHBIC.

B cTpyKkType JAMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPaMMbI 10 OMOJOTHUU BBIJCICHBI
CIICAYIOIIME  COCTAaBIIAIONIINE: OCO3HAaHWE OOYYaAIOIMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENIECHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJOTHH, YeleHanpaeieHHoe paszeumue BHYTPEHHHUX
yOEXKJIEHUI JIMYHOCTU HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUXCSl PYKOBOACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTaHOBKAMHU, TMPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsI, Haluuue NPABOCO3HAHUS  DKOJIOTHUECKOH  KYJIbTYpHI,
cnocobHoCcmu cmagums UEAN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JlugHOCTHBIEC PE3yNbTaThl OCBOCHHUS MPOTPAMMBI 110 OUOJIOTHUU JOCTHTAIOTCS B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IIpoIeccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUS, Pa3BUTHS BHYTPEHHEHW MO3WILIUU JIMYHOCTH, MATPUOTHU3MA U
YBaXEHUSI K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJULUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE PEe3yJIbTaThl OCBOCHUS Y4eOHOTro mpeamera «buosiorus» MOJKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXJIEHU, COOTBETCTBYIOIIMX TPATUIMUOHHBIM IIEHHOCTSM POCCHUUCKOr0  00IIecTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OIbITa ACATEIHPHOCTH B TMPOIIECCE peaTn3alii OCHOBHBIX
HAIPaBIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMK  OOydYaroIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 4JIeHa POCCUICKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YICOHBIX IMPOEKTOB,
pelIeHNN yU4eOHBIX U TTO3HABATEILHBIX 3a/1a4, BHITTOJIHEHHH OUOJIOTHIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHWE YYHUTHIBaTb B CBOMX JIEHCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKIECHUSIMH, KyJbTYPHBIMU IIEHHOCTSIMUA U COIHAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHUS YUeOHBIX,
MO3HABATENIBHBIX W WCCJIEIOBATEIbCKUX 3a/lad, YBAXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIMOHEHTOB MPHU 00CY ACHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPIKAHNS,

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(hOopMUPOBAHHOCTh POCCUICKON TPAKIAHCKOW UIEHTUYHOCTH, MTATPUOTU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PonmMHOMN, ropmoctu 3a CBOWM Kpai, CBOIO
Ponuny, cBO# A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYJIE;

CHOCOOHOCTH OIICHUBATH BKJIAJ] POCCHICKHUX YUEHBIX B CTAHOBIICHHE M Pa3BUTHE OMOJIOTHH,
MOHVMAHUS 3HAYeHUsT OWOJOTMHM B IO3HAHWW 3aKOHOB TIPUPOJbI, B JKU3HU YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELICHMSI, ODUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJMUTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MIPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MIOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIP@XEHHIO B pPa3HBIX BHUJAX HCKYCCTBA, CTPEMIIEHHE NPOSBIATH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

MOHUMaHWE W pealin3alus 3I0pOBOro U 0e30MacHOro obpasa KU3HU (30pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUYECKUX TMPaBWJI M HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHSITHI M OTIbIXA,
perynspHas (Qu3Myeckass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

NOHMMAHWE UEHHOCTU TPaBUJ HWHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBEJCHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAaHHE TOCIEACTBHA M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEONEHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTb K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTMYECKON U COLMAIbHON HAPABICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBIMIOJHATH TAKYIO EATEIbHOCTD;

UHTEpEC K pa3iuyHbIM chepam mpodeccHnoHaNbHON AESTeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu u peaaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU Beei
KU3HU,

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILEHHE K MPUpPOe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CYILECTBOBAaHMS;

MOBBILIICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCIEICTBUH ISl OKPYKatoIEel Cpeibl;

OCO3HaHHUeE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;



CIIOCOOHOCTH MCMOJIb30BaTh MpUOOpETaeMble IPU W3YYEHUU OMOJIOTUHU 3HAHUS U YMEHUS
OpU pEIHICeHUH MPOoOJieM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHHEM (cOoOIr0AeHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHUBHOE HEIpUATUE JEHCTBUI, MPUHOCIIIMX BpPEI OKpPYKAroLEeHd IMPUPOJHOM cpene,
YMEHHUE TMPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKON KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOW HAaNpPaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
[M03HABATEJIbHOW, KOMMYHUKATUBHOW M COLMAJIbHOW IPAKTHUKE, TOTOBHOCTHM K YYacTHUIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIbTYPbI KaK CPEJICTBA B3AUMOJICHCTBHS
MEXIY JIOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LIEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu MpobdIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUHU JUISI COBPEMEHHOW HMBHIIM3AIMU: 00ECIICUeHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 III00ABHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PALMOHATIBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYUEHUU OMOJOTMYECKHX 3HAHWU B LIEJNSAX MOBBILICHUS OOLIeH
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HaHUS s aHadu3a M OOBSCHEHUS SIBICHUMN
OKPYKAIOIIeT0 MHUpPa M MPOUCXOIAIIMX B HEM HW3MEHEHUH, yMEHHE JaenaTh 00OOCHOBAHHBIE
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB W HMMEIOIIMXCS JAaHHBIX C LEJbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS MJI pelIeHUs
po0JieM B peambHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHHE IIEHHOCTH HAayYHOH J€ATENbHOCTH, FTOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY 00pa30BaHUI0O M CaMOOOpa3oBaHHIO, K
AKTUBHOMY TIONYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METAINPEAMETHBIE PE3YJIbTATHBI

MetanpeameTHble pe3ysbTaThl OCBOEHHUsI ydeOHOro mpeamera «bHojorus» BKIIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHSI OOYYAIOIIMXCS  MEXKIUCIHUIUIMHAPHBIE
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAayuYHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHHUE, HAOII0JeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHHUBEpCalbHbIE



ydeOHbIe JeiCcTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), 00ECIEUNBAIOIINE
dbopMupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUM OOYyYaIOUTUXCS,
CHOCOOHOCTh o0yJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHNHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAJILHOM MPaKTHKE.

B pesynprare wu3ydeHus OWOIIOTMM Ha YPOBHE CPEIHEro OO0mero oOpa3oBaHHs Yy
oOyudatromierocss Oyayr copmupoBaHBI MO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIE IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe AeMCTBUS, COBMECTHAS 1€ATEIbHOCTb.

MeranpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBbIe JOrHYECKHUeE AeHCTBHS:

CaMOCTOSITEIILHO (DOPMYJIMpPOBaTh M aKTyaTU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHUH 3HAHUN TPUEMBI JJOTMYECKOT0 MBIIIUICHUS (aHaIN3a, CHHTE3a,
CpaBHEHHMs, KiacCU(pUKaUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJIOTHYECKUX TMOHATUHN
(BBIICIATH WX XapaKTePHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C APYTUMHU TOHATHSIMH);

OTIPEICIIATh IEIM JEATEIHHOCTH, 3ajaBas THapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTD PE3yIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU IIENISIMU;

UCIIOJIb30BaTh OMOJIOTHMYECKHUE TOHSITHUS JUisi OObsACHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYCCKHUE PACCYXKIACHHUS (MHTYKTUBHBIC, ICTYKTUBHEIE, TIO AHAJIOTUH ), BBISBIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SBICHUSX, (OPMYIUPOBATH BBHIBOJABI U
3aKTIOYCHHUS,

MIPUMEHSTh CXEMHO-MOJICIbHBIC CPEICTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTMUYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUHIl pa3HOTro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIILHOCTH, OIEHUBATH COOTBETCTBHE PE3YJIBTATOB MEISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

2) 0a3oBbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJIQJIETh HABBIKAMH y4€OHO-UCCIIEIOBATETHCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
pasperieHust mpooeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB
peIIeHUs TPAKTUICCKHX 3a71a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

UCIIONIb30BaTh Pa3jM4YHbIe BUABI ACSITEILHOCTH IO TMOJYYEHHI0O HOBOTO 3HAHHUSA, €r0
WHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIaJeTh HAYIYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30OBaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CHUTYaITUsX;



BBISIBJISITH NPUYMHHO-CIIECTBEHHBIE CBS3M U aKTyaJlu3UpOBaTh 3a7ady, BbIABUIAThH
TUIOTE3y €€ PEeLICHHUs, HAXOJUTh apryMEHTHI [T JJ0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

aQHAJIM3UPOBATH MOJTYUYECHHBIE B XOJI€ PEIICHUS 3a/1a4H PE3YJIbTaThl, KDUTHUECKU OLIEHUBAThH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IIEJICHANPABICHHBIN TOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
npodeccuoHaNbHYIO Cpeay;

yMETh IMEpPEHOCUTh 3HAHWs B [IO3HABATEJIbHYI0O U  MpaKTUYEeCKyl0 obsactu
KHU3HEIEATEIIHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTei;

BBIIBUTaTh HOBBIC WJEH, IpeAjiaraTb OPUTHHAJIbHBIE IMOAXOAbI M PELICHHs, CTABUTh
po0JIeMBbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATLCS B PA3IUMYHBIX MCTOYHMKAX HMH(OpMaLUU (TEKCTe yueOHOro mocolus,
HAYYHO-TIOMYJISIPHOM JHUTeparype, OMOIOTHYECKUX CIIOBApSIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B UHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO DPA3IUYHBIX BUIOB U (QOpM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMynHpoOBaTh 3ampOCHl M TMPHUMEHATh Pa3IMYHbIE METONIbI IMPH IOHCKE W oTOope
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HCHOJIB30BaHUSA HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (OpPMY TPEACTABICHUS OHOJIOTUYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCMOJIb30BaTh HAy4HBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYEeCcKOM
uHpOpManreil: TPUMEHITh XUMHUYECKHe, (PU3MYecKre W MaTeMaTHYeCKHe 3HAaKW W CHMBOJIBI,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABaHUS U 3alIUTHl  HHpOpMAIMH, HWHOOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBsJiaieHne YHUBEPCAJIBbHBIMH KOMMYHUKATHBHBIMH € CTBUSAMU:

1) oOenmue:

OCYILIECTBIIATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOre
WINA JIUCKYCCUU TI0 CYIIECTBY OOCYXKTaeMOi TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS IIpeIUIaraéMoi 3a/Jadyd, YYWUTBIBATH WHTEPECH U
COTJIACOBAHHOCTH MO3UIUHI APYTUX YIaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBa OOLICHMs, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUST KOH(PIUKTHBIX CUTYAIHI, YMETh CMATYaTh KOH(DIUKTH U
BECTH MIEPETOBOPHI,

BJIAJICTh PA3IUYHBIMHU CIIOCOOaMU OOIIEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HaMEpPEHUS
JPYTUX JIOAEH, NPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKCHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIONB30BAaHHEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI TpU
peleHnn OMOJI0rHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
dhopM B3aUMOJICHCTBUSI IPU PEIICHUH YICOHOU 3a/1a4u;



BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JIEHCTBHII ¢ y4éTOM OOLIMX HHTEPECOB U
BO3MOXHOCTEH Ka)X/10TO YIeHa KOJUIEKTUBA,;

NPUHUMATh IIEJIM COBMECTHON JICATENIbHOCTH, OpPraHU30BBIBATH M KOOPAWHHPOBATH
JEUCTBHA 110 €€ JOCTHIKEHHUIO: COCTABIIATH IJIaH JCHCTBHM, PACIPEACIATh POJIN ¢ YIETOM MHEHUH
YYaCTHHKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOW PabOTHI;

OLICHHBATh Ka4eCTBO CBOETO BKJIA/Ia U KAKIOTO YYaCTHUKA KOMaH[bl B OOLIHMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejayaraTb HOBBIE TPOEKTHI, OLICHWBATh WJAEH C TO3WIMH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYILICCTBIISATh TIO3UTHBHOE CTPATETMUECKOE TOBEACHHE B PA3IMYHBIX CHUTYalUsX,
HPOSIBIISITH TBOPYECTBO U BOOOpakeHHE, OBITh MHUIIMATHBHBIM.

OBJj1ajieHNe YHHBEPCAILHBIMYU PeryJIiTHBHBIMH AeCTBHSMU:

1) camoopranu3amusi:

UCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHWs JIJIsl BBIABJICHHS TPOOJIEM W WX pEIICHHS B
KM3HCHHBIX M YYCOHBIX CHTYAIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHMH LIEJIEBbIC U CMBICIIOBBIE YCTAHOBKH B CBOMX
JCUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKAOIIHX;

CaMOCTOSTENILHO OCYIIECTBISTh MO3HABATEIBHYIO JCATCIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIE 3aadd B O0pa30BaTENbHOH JEATEIHHOCTH |
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHUS MPOOIEeMbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JIaBaTh OIICHKY HOBBIM CHUTYallUsIM;

PacCHIMPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX TPEINOYTECHHIA;

JieNaTh OCO3HAHHBIH BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 33 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT,

CIocoOCTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHUIO MIMPOKOW SPYJUINU B PA3HBIX 00IaCTSIX
3HaHMIA, TOCTOSIHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHUBBI B JICATCIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIENISIM;

BJIaZICTh HABBIKAMH TIO3HABATEILHON pepIeKCHN KaK OCO3HAHUS COBEPILIAEMBIX JEHCTBUI
Y MBICIMTENBHBIX MPOIECCOB, X PE3YJILTATOB M OCHOBAHUM, HCIOJIb30BATh MPUEMBI peIICKCUH
TSl OIICHKH CHTYaI[MH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPHHUMATH PEIICHHS 110 UX CHIDKEHHIO;

NPUHUMATh MOTUBBI H apPT'YMEHTBI IPYTUX NPU aHAIIN3E PE3yIbTaTOB IESITEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMAThH ce0s1, MOHUMast CBOU HEJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI H apPT'YMEHTBI IPYTUX TIPU aHATU3E PE3YIIbTaTOB JESTEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BHBATh CIIOCOOHOCTh TIOHMMATh MUP C MO3UIIUH JAPYrOTo YeIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3ylbTaThl OCBOCHUS COJEpKaHHs ydeOHoro mpemmera «buomorus» Ha
yriryOIEHHOM YpOBHE OPUEHTUPOBAHBI HA 0OecieueHHe MPOPHUIBHOT0 00yueHUsT 00yYatOIIHXCsI
ouonorny. OHM BKJIIOYAOT: crieluduyeckue A OMOJIOTHH Hay4YHbIE 3HAHUS, yMEHHSI M CIIOCOOBI
JICUCTBHIA MO OCBOCHUIO, HHTEPIIPETAMH M MPEOOPA30BAHUIO 3HAHHMN, BUIIBI JCITEILHOCTH IO



MOJyYEHUIO HOBBIX 3HAHWM M MX MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX, a TAKK€ B pealbHbBIX
YKU3HEHHBIX cUTyalusx. [IpenMeTHblie pe3yabTaThl IPeACTaBICHbI 110 FOJaM U3yUEHUS.

[IpeameTrHbIe pe3yabTaThl 0CBOCHUA YueOHOTO npeamera «buonorus» B 10 knacce n0OIKHBI
OTpaxkaTh:

c(hOpMUPOBAHHOCTH 3HAHHUM O MECTE W POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(opMHpPOBaHNY €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPO/IBI M PEIICHUT
po0JIeM PallMOHAIIBHOTO MPUPOIOINOIb30BaHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHHE CHCTEMOI OWOJIOTMYECKHUX 3HAHHM, KOTopas BKJIIOYAeT: OCHOBOIIOJIArarollue
OuoNornyeckne TEPMHHBI U TMOHATUS (KH3Hb, KJIETKa, OpPraHu3M, METaboJM3M, TOMEOCTas,
CaMOpETyYJISILMSL, CaMOBOCIIPOU3BEEHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas teopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HaciencTBeHHocTn T. Moprana), yuenus (H. V. BaBunoBa — o menTpax
MHOr000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOro MOKOJIEHMS, pacIIEIJICHHUs], YUCTOTHI FraMeT, He3aBUCUMOro HaciaeaoBanus . Mennens,
TOMOJIOTHUECKUX pPSAJOB B HacleACTBeHHOW wu3MeHunBoctd H. W. BaBunosa), mpuHIUIBI
(KOMILIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH Hay4YHOI'O [TO3HAHUS, UCIOJIb3YEMBIX B OMOJOTMYECKUX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHUE, HA0III0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uuCle OakTepuid, rpuOOB, pacTEeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB U CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACSITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaxX PaCTEHUH, KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BelecTB (MeTaboIM3M), IPEBPAICHUS SHEPTHH, OPOIKEHUS,
aBTOTPOGHOIO U reTepoTPOHOr0 TUIIOB MUTAHUSL, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS TE€HOB, IeTepo3Hca,
UCKYCCTBEHHOI'O 0TOODPA;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OPTaHOMAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHEeW U UX (QYHKIUSMHU, MEX]y OpraHaMU U CUCTEMaMH OpraHOB Y
pacTeHMi, >KMBOTHBIX W 4YeJOBEKa M UX (QYHKIHUSAMH, MEXIy CHCTEMaMHU OPraHoOB U HX
GyHKIUAME, MEXAY JTanmaMu OoOMeHa BEIIeCTB, dTalaMH KIETOYHOTO IHMKJIA U KU3HEHHBIX
[IUKIIOB OPraHM3MOB, JTalaMd OHMOPHUOHANBLHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
¢deHoTunom u pakTopamu cpeabl OOUTaHUS;

YMEHME BBISIBISITh OTIUYUTEIbHBIE NMPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHH,
JKUBOTHBIX U YEIIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apI'yMEHThI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl J0Ka3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMAaTUUYECKUX TPYIII;

YMEHHE periaTh OMOJOTHUYECKHE 3aJa4l, BBISABIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
HCCIIETyeMbIMU OMOJIOTUYECKUMH TPOLIECCAaMHU U SIBJICHUSIMH, JeTaTh BBHIBOJBI U MPOTHO3BI Ha
OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpaKTHUYECKHE padoThl, COONIOATh MpaBHiia MPHU
paboTe ¢ yueOHBIM U JIa00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTATbHBIMU CPEACTBAMH,
dbopMynupys 1eb UCCIe0BaHMs, aHATM3UPOBAThH MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BHIBO/IBI,

YMEHHE Y4YacTBOBaTh B Y4EOHO-HCCIIEOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH W
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HBIX OOIIECTB, M MYOJHMYHO MPEACTaBIATh
MOJTy4YEHHBIE PE3yJbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;



YMEHHE OIICHUBATh STUYECKHE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B 001aCTH OMOIOTUI
U MEIMLMHBI (KJIOHUPOBAaHUE, HWCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAIpPaBICHHOE H3MEHEHUE
IF€HOMA U CO3/1aHUE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIel mpodeccuoHanbHON AeITeIbHOCTH B
oOnactu OHMOJIOTHU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CEIBCKOTO X0341CTBa, MUIIEBON
IPOMBIIIJICHHOCTH, YTITYOJISTh TO3HABATEIbHBIN HHTEPEC, HAITPABIICHHBII HA 0CO3HAHHBII BEIOOD
COOTBETCTBYIOILIEH Mpodeccur U Mpoa0IDKeHHE OMOIOTHYECKOro 00pa30BaHus B OPraHU3AIHIX
cpenHero npoecCHOHaIBLHOTO U BhICIIEro 00pa3oBaHUsl.

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS YueOHOTO npenmMeta «buonorus» B 11 kaacce 1onxKHbI
OTpaXkaTh:

c(OpPMHPOBAHHOCTh 3HAHHUI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOIMUYECKUX MPOOJIeM YelOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
palMoHAIFHOTO MPUPOIOTIONB30BaHU, M B JOPMUPOBAHUH IIEHHOCTHOTO OTHOIIECHHS K IPHPO/IE,
o0LIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET ONMpeAeNiCHUs U
NOHMMAHUE CYIIHOCTH OCHOBOIIOJArarouMX OWOJIOTUYECKUX TEPMUHOB U MOHATUHA (BUL,
sKocucTema, Ouocdepa), Omonorumdeckue Tteopun (dBomronMoHHAs Tteopus Y. JlapBuHa,
cUHTeTHuYecKass Teopus sBomonuu), ydenus (A. H. CeBeprioBa — 0 MmyTsSX U HampaBICHUSIX
sBostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacra K. M. bospa), npasuna (Munumyma FO. JIubuxa,
HKOJIOTHYECKOM MUPaMUIbI SHEPTHH ), TUIOTe3bI (TUnore3a «mupa PHK» V. I'mnGepra);

YMEHUE BIIAJIETh OCHOBHBIMM METOJAMHM HAyYHOI'O TIO3HAHUSA, WCHOJIb3YEMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMNHMCaHUE, H3MEpeHHe,
Ha0JII0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS U OLIEHKM aHTPOINOICHHBIX W3MEHEHUH B
PUPOJIE;

YMEHHUE BBIACTATh CYLUIECTBEHHBbIE NPU3HAKU: BHJIOB, OHMOIEOIIEHO30B, IKOCUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIEro, MABIKYIIETO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
AJJIONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pa30BaHus, BIUSHUS JIBHKYIIUX CHII 3BOJIIOLUU
Ha reHO(OH] MONYJSLUYU, IPUCIOCOOIEHHOCTH OPraHU3MOB K Cpele OOUTaHUs, YepeI0BaHus
HaIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BELLIECTB M MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSA3H MEX/y IIPOLECCAMU IBOJIIOLIUHN, JBUKYIIIUMH CHIIaMU
AQHTPONIOTEHEe3a, KOMIIOHEHTAMU pa3JIMYHBIX HKOCHUCTEM U TPUCHOCOOJEHUSIMU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATh OTJIMYUTENIbHBIE IPU3HAKH KUBBIX CUCTEM, PUCIIOCOOICHHOCTh BUI0B
K cpere oOuTaHMs, aOMOTUYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3Ei
OpraHU3MOB B COOOIIECTBaX, aHTPONOT€HHBIX U3MEHEHNUN B SKOCHUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0Ka3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U CpeZbl OOMTaHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMs] MHOrooOpasusi BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA;

yYMEHHE peraTh OM0JIOTHUYECKUE 3a/1a4H, BEISIBIATH IPUUNHHO-CIICACTBEHHBIE CBA3H MEXKIY
UCCIIETyeMbIMH OMOJIOTHYECKUMU TPOLIECCAMU U SIBICHUSMH, JI€1aTh BBIBOJBI M MPOTHO3bI Ha
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOI0aTh MpaBuUia Mpu
paboTe ¢ ydeOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;



YMEHHUE BBIIBUTaTh THUIIOTE3bI, TPOBEPSATh HUX OSKCIEPHUMEHTAILHBIMU CPEICTBAMH,
bopMyIUpys 1eNTb UCCISTOBAHUS, aHATM3UPOBATH MTOJIYICHHBIC PE3YJIbTATHI U JENIaTh BHIBOIBI;

yYMEHHUE y4acTBOBaTh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIUIUHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMIECTB, U MYyOJIMYHO MPEICTABISATH
MOJTyYCHHBIC PE3YJIbTAThl HA YUCHUYECKUX KOH(PEPEHIIHSIX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUM O TMPOUCXOKICHUM IKU3HU, YEIOBEKa U
YeIIOBEUYECKUX pac, O MPUYMHAX, TOCICACTBUAX W CHOCO0AaX MPEIOTBPAIICHUS TIIOOATBHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyayIei mpodheCCHOHATBHON ICATEIILHOCTH B
obnacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIONH30BAHUS, METUITMHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO035UCTBA, MUIICBOM MPOMBIIUICHHOCTH, YIITYOJISITh TO3HABATEIBHBIN
UHTEpEC, HAIPaBJICHHBIA HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOIICH POPECCUU U TIPOIOIHKCHUE
OHMOJIOTUYECKOTO 00pa30BaHUsI B OPraHU3ALUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

N KosunyecTBo 4acoB JIeKTPOHHbIE
/' HaumeHoBaHue pa3jiesioB u B (undposbie)
n
TeM NPOrpamMmal ¢ KoHr. IMpak. oOpa3oBaTe/ibHbIE
n
ero pabdor  paGor  pecypchl
bu6mmoreka [IOK
1 buonorus xak Hayka 1 https://m.edsoo.ru/7f41a
asc
JKuBbI€ CUCTEMBI U UX bubmorexa LOK
2 2 https://m.edsoo.ru/7f41a
W3YYCHHC a8¢
bu6mmoreka [IOK
3 buonorus kiaeTku 2 0.5 https://m.edsoo.ru/7f41a
agc
XuUMHYEcKasi OpraHu3arus bubmorexa HOK
4 P 10 1 https://m.edsoo.ru/7f4la
KJICTKH
agc
bubmuorexa [JOK
5 CrpoeHure 1 QyHKIMH KIETKA 8 2 https://m.edsoo.ru/7f41a
agc
OOMeH BelecTB U bu6mmorexa [IOK
6 IIPEBPALEHUE DHEPTUU B 9 1 https://m.edsoo.ru/7f41a
KIIETKE a8c
Hacnencreennas undopmarus bubmorexa HOK
7 ) P 9 0.5 https://m.edsoo.ru/7f41a
U peanmu3anus e B KJIICTKe
agc
bu6mmoreka [IOK
8 JKu3HeHHBIN UK KISTKH 6 1 https://m.edsoo.ru/7f41a
agc
Ctpoenue u KITUH
o lI")aHI/ISMOB Py bubmuorexa [JOK
9 P 17 15 https://m.edsoo.ru/7f41a
agc
Pa3zMHoOxkeHHE U pa3BUTHE bubmiorexa HOK
10 P 8 1.5 https://m.edsoo.ru/7f41a
OpPraHHU3MOB
agc
I'eneruka — Hayka o bubnuotexa [JOK
11 HACJICACTBEHHOCTH 1 2 0.5 https://m.edsoo.ru/7f41a
W3MEHYMBOCTH OPraHU3MOB a8c
3aKOHOMEPHOCTH bubmorexa [JOK
12 P 10 1 https://m.edsoo.ru/7f41a
HACJCACTBEHHOCTH

adc



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

bubmuoreka [JOK
3aKOHOMEPHOCTH
13 6 1 https://m.edsoo.ru/7f41a
W3MEHUYUBOCTH
asc
bubmuorexa [JOK
14 ['eneTrka yenoBeka 3 0.5 https://m.edsoo.ru/7f41a
asc
bu6mmoreka [JOK
15 Cenekiusi opraHU3MOB 4 1 https://m.edsoo.ru/7f41a
asc
buorexnonorus u bubmorexa LOK
16 4 https://m.edsoo.ru/7f41a
CUHTETHYECKasi OMOJIOTHS
asc
17 PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB 13
10 ITPOI'PAMME 102
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB H TeM Kourp. IIpaxr.
n/n Bcero o0pa3oBaTte/ibHbIE
NMpPoOrpaMmblI padot pador
pecypcsbl
3apokJeHUE U pa3BUTHE
1 SBOJIFOIIMOHHBIX 4 bu6nmorexa LIOK
IIPE/ICTABJICHUN B https://m.edsoo.ru/7f41aa8c
Oouosiorun
5 MukposBomtonus u e€ 14 9 bubmuoreka [IOK
pe3yJIbTaThI https://m.edsoo.ru/7f41aa8c
3 MakposBomnronus U eé 5 bubnmnoreka HOK
pe3ynbTaThl https://m.edsoo.ru/7f41aa8c
IIpoucxoxnenue u
4 a3BUTHE )KU3HU Ha 15 15 bubmorexa LOK
P ' https://m.edso00.ru/7f41aa8c
3emie
IIpoucxoxnenue
5 geJoBeKa — 10 1 bubmorexa OK
https://m.edsoo.ru/7f41aa8c
AHTPOTIOTEHE3
OKojorus — Hayka o
B3aMMOOTHOIICHUSIX
OpraHU3MOB U bubmuorexa [IOK
6 3 0.5
HaJIOPTraHU3MEHHBIX https://m.edsoo.ru/7f41aa8c
CHCTEM C OKpYKarolen
cpenoit
7 OpranusMmsl U cpeaa 9 15 bubnmnoreka [JOK

oOuTanusa

https://m.edsoo.ru/7f41aa8c¢c



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
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https://m.edsoo.ru/7f41aa8c

DKOJIOTHS BUIOB U
MOMYJISIIUANA

0.5

bubnunoreka LIOK
https://m.edsoo.ru/7f41aa8c

10

11

DKOI0TrUs COOOIIECTB.
DKOJIOTUUYECKHE 12
CUCTEMBI

buocdepa — rmobanbHas
IKOCHCTEMA

Yenosek u
OKpY’Karomias cpea

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bubnunorexa LIOK
https://m.edsoo.ru/7f41aa8c

12

PesepBHOe Bpems 8

bubnunorexa LIOK
https://m.edsoo.ru/7f41aa8c

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

IHOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

7.5

10 KUIACC

KoJysnuyecTBo 4acoB

Bcero

KonTtp.
padot

Ipaxkr. JlaTa 20pP

padot

EI/IOJIOFI/Iﬂ KaK KOMIIJICKCHAasA HaYKa
U KaK 4aCTh COBPEMECHHOTO
oOmrecTBa

JKuBbIe CCTEMEBI U NX CBOMCTBA

YpoBHEBas opraHu3anys ) KUBbIX
CHCTEM

I/ICTOpI/IH OTKPBITHA U U3YUCHUA
kiaeTkH. Knerounas TCOpHUA

Meroasl MOJIEKYJIIPHON U
KJICTOYHON OMOJIOTHH.
[TpakTuyeckas pabora «M3ydenue
METOH0B KJICTOUHOM OHOJIOTUH
(xpomarorpadusi, anexrpodopes,
nuddepeHnrantbHoe
nentpudyruposanue, [11[P)»
XHUMHYECKHUH COCTaB KIETKH
MuHepanbHbIE BEIIECTBA KIIETKH,
uX OMOIOTHYecKas poJib

0.5

Opranuveckre BemecTBa KICTKH
— Oenku. Jlaboparopnas pabora
«O0bHapyxeHue OEIKOB C
MTOMOIIbIO KaYeCTBEHHBIX
peaxkuuii»

0.5



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

CgoiicTBa, K1accupuKaIys u
byHKIIUH OEIKOB

10

11

Opranuueckue BELECTBA KIETKU
— YIJIEBOABI

OpraHuyeckue BellecTBa KIETKU
— JIMNUABL

12

Hykneunossie kucnorsl. JIHK u
PHK. JIaGoparopnas pabota
«MccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIJICJICHHBIX U3 KIIETOK
pa3IMYHbIX OPTaHU3MOB)

0.5

13

Crpoenue u pynkunu ATO.

Hpyrue nykneozunrpudocats
(HTD)

14

CexBennpoBanue [JHK. Meroms
TCHOMUKH, TPAHCKPUTITOMHKH,
MIPOTEOMHKH

15

16

Metoabl CTpYKTypHOU OHOJIOTHN

Tunel knetok. [Ipokapuornueckas
KJIETKA

17

CtpoeHue 3yKapuoTHUIeCcKOi
kieTku. [Ipaktuueckas padota
«/3yueHne CBOMCTB KJIETOYHOMN
MeMOpaHbI»

0.5

18

19

20

21

[ToBepxXHOCTHBIN amnmapar KJIeTKA

OnHoMeMOpaHHbIE OPTaHOUIbI
kneTku. [IpakTnueckas pabota
«3yueHune NBUKEHUS
[IUTOIJIa3MbI B PACTHUTENBHBIX
KJIETKaX)

[ToyaBTOHOMHBIE OpPTraHOUIbI
KJIETKH: MUTOXOHAPUH, IITACTH/IBI.
JlaGoparopHas paboTa
«HccnenoBanue miaazmMomans3a u
JIETIIIa3MOJN3a B PACTHTEIBHBIX
KJIETKaX»

HememOpanHbIe opraHou/ sl
KJIETKH

0.5

0.5

22

Ctpoenue u GyHKIUH s1Ipa

23

CpaBHUTENbHAS XapaKTEPUCTHKA
KJIETOK dyKapuoT. JlaboparopHas
pabota «3yueHnue cTpoeHust

KJICTOK Pa3JIMYHBIX OPraHu3MOB)

0.5




24

25

ACCUMUIISITIVS U TUCCUMHUIISIINS —
JIBE€ CTOPOHBI MeTaboau3Ma. Turbl
obmeHa BemiecTB. JlaboparopHas
pabora «3yueHue
KaTaJUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha IpUMepe aMHIIa3bI
WIM KaTajia3bl)»

DepMeHTaTUBHBIN XapaKkTep
peaxkiuii KJIeTOYHOro
MeTrabonusma. JlaboparopHas
pabora «M3y4yenue
(epMEHTaTUBHOTO PACHICTIIICHUS
nepoKcuIa BOJI0poia B
PACTUTENHHBIX U )KHBOTHBIX
KIIETKax»

0.5

26

27

benku-akTuBaTopsl U OesKu-
MHTHUOUTOPBI

ABTOTpOdHBII THII OOMEHa
BEIIICCTB

28

29

30

31

dorocunres

XemocuHTe3. JlaboparopHas
paborta «CpaBHEHHE MPOIIECCOB
($hOoTOCHHTE3a M XEMOCHHTE3a

AHa’poOHbBIEe OpraHu3MbL. Bus
6po>xenus. JlaboparopHas paboTa
«CpaBHEHHE TTPOIIECCOB OPOKEHUS
U JBIXaHHUSDY

AdpoOHBIE OpPraHU3MBL. JTaIlbI
SHEPreTHIecKoro ooMeHa

0.5

32

DHeprusi MeMOpaHHOTO TpaJrueHTa
npoToHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33

34

Peakuuu MaTpUYIHOTO CUHTE3a

TpaHCcKkpunuus — MaTpUYHBIN
cunte3 PHK

35

36

Tpaucnsauus u e€ sTarnbl

KoaupoBanue aMuHOKHCIOT. Posib
pubocom B OMocuHTEe3€e Oenka

37

Opraau3zanys reHoMa y poKapuoT
U DYKapuoT

38

MonekysgpHble MEXaHU3MBI
AKCTIPECCUN TEHOB y SYKAPUOT




Bupycsl — BHeks1eTOUHBIE (POPMBI
KHU3HHU U OOJIUTaTHbIE apa3nThI.

39 0.5
[IpakTruueckas padora «Co3nanue
MOJIEIH BUPYCa)»
40 BupycHbie 3a001eBaHuS Y€I0BEKa,
JKUBOTHBIX, PACTCHHUI
41 Hanorexnonoruu B 6uonoruu u
MEIHIIIHE
42 JKu3HEeHHBIN KT KIETKH
43 Matpuunslii cunte3 JJTHK
XpomocoMmsl. JTaboparopHas
44 pabota «3y4ueHue XxpoMocoM Ha 0.5
TOTOBBIX MUKpOIIpenapaTax»
45 Jlenenue KJIETKU — MHUTO3
Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas pabota
46 «Habnronenne MuTO3a B KIETKaX 0.5
KOHYHMKA KOpelIka Jyka (Ha
TOTOBBIX MUKPOIIpENapaTax )»
47 Perynsiius >KM3HEHHOTO ITUKJIA
KIIETOK
48 OpranusM Kak €IMHOE 11eJ10€
Txanu pacrenuii. JlJabopaTopHas
49 pabora «/3ydyeHne TkaHen 0.5
pacTeHuin»
TkaHU )KUBOTHBIX U Y€JIOBEKA.
50 JlabopaTtopHast pabora «3yuenue 0.5
TKaHEW JKUBOTHBIX)
Oprassl. CHCTEMBI OPTaHOB.
51 JlaboparopHas pabota «3yuenue 0.5
OpTaHOB I[BETKOBOTO PACTECHUSD»
52 Ornopa Tena opraHu3MoB
53 JIBI>KEeHHE OpraHN3MOB
54 [Intanue opraHn3mMoB
[TuTaHue MO3BOHOYHBIX )KHBOTHBIX.
55 [TumeBapuTenpHas cucTeMa
YelroBeKa
56 JIpIxaHue opraHu3MoB
57 JIpIxaHWe MMO3BOHOYHBIX YKHBOTHBIX
U YeTIOBEeKa
58 TpaHCTIOPT BEMIECTB Y OPraHU3MOB




59

KposenocHnas cucrema
[IO3BOHOYHBIX JKUBOTHBIX U
YesioBeKa

60
61

Briaenenue y opranu3smMoB

3amuTa y OpraHu3MoB

62

63

64

HNMmyHHas cuctema 4enoBeka

Paznpaxumocts u perynauus y
OpPraHU3MOB

I'ymopanbHas peryssauus u
9H/IOKPUHHAs CUCTEMA )KMBOTHBIX
U YeJIoBeKa

65
66

DopmMBbl pa3MHOKEHUSI OPTraHU3MOB

ITonoBoe Pa3MHOKCHHUC

67

68

69

70

Metios

["amerorenes. O6pazoBanue u
pa3BUTHE MOJIOBBIX KIIETOK.
JlaGopaTtopHast pabora «3yuenue
CTPOCHUA IMOJIOBBIX KJICTOK Ha
TFOTOBBIX MUKpOIIpEnaparax»

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC
OpPraHu3MOB — OHTOI'CHE3

3akJiaJika OpraHoB M TKaHEH u3
3apOJBIIIEBBIX JINCTKOB

0.5

71

Poct Pa3sBUTHUEC )KUBOTHBIX.
JlaGopaTtopHnast pabota
«BriaBienne IMPHU3HAKOB CXOACTBA
3apo/ibIiIel TO3BOHOYHBIX
YKUBOTHBIX)

0.5

72

PasMHOXeHUE U pa3BuTHE
pacrenuii. JlabopaTopHnas pabora
«CTpoeHHe OPraHOB Pa3MHOKEHUS
BBICIIIUX PACTCHHID)

0.5

73

74

75

I/ICTOpI/ISI CTaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

OCHOBHBIE TIOHATHS U CUMBOJIBI
reretuku. JlabopatopHas padora
«/Ipo3oduina kak 0ObEKT
TE€HETUYECKUX UCCIICIOBAHUI»

3aKOHOMEPHOCTH HACJIE0BAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [TpakTruueckas
pabota "V3ydenue pe3ynpTaToB

0.5

0.5




MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30¢uIs"

76

77

I{uTonorunueckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS
AHanm3upyoiee CKpenuBaHue.
Hemnonnoe nomuHupOBaHue

78

JluruOpuiHoe cKkpeniuBaHue.
[Ipaktuueckas padora «M3yueHue
pe3yJIbTaTOB TUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(PUITBD)

0.5

79

I{uTonorunueckre OCHOBBI
JTUTHOPHUIHOTO CKPEIUBAHUS

80

81

CueruieHHOE Haciel0BaHNe
IIPU3HAKOB

XpoMOCOMHas TeOpust
HACJIEICTBEHHOCTH

82
83

T'eneTuka nmona

I'enoTun kak 1eaoCcTHas cucTeMa

84

I'eneTnyecknii KOHTPOJIb PA3BUTHUSA
pacTeHNM, )KUBOTHBIX U YEJIOBEKA

85

86

N3meHunBOCTh NpU3HAKOB. Buibl
U3MEHYUBOCTH

MO,[[I/I(l)I/IKaI_[I/IOHHaH HU3MCHYHUBOCTD

87

88

Bapuanvonssliii psag u
BapHallMOHHAas KpUBasl.
JlaGopaTtopHnast pabota
«MccnenoBanne 3aKOHOMEPHOCTEN
MOU(HUKATMOHHON N3MEHUYMBOCTH.
[TocTpoeHne BapallMOHHOIO psaa
Y BapuallMOHHOM KPUBOI»

I'enoTunnaeckass U3MEHUHBOCTb.
KomOuHaTuBHAs N3MEHYHBOCTH

0.5

89

MyTaHI/IOHHaSI U3MCHYHNBOCTE.
[MpakTuyeckas padora «MyTanuu y
Jpo30¢uiIsl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

0.5

90

91

92

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npouecca. JMUTreHEeTUKa U
SIIUTCHOMHKA

I'eneruka yenoseka. [IpakTruueckas
pabota «CocTaBieHre U aHATU3
POAOCIIOBHOM

MeToasl METUITMHCKON T€HETUKH

0.5




93

3HadcHUE MEIUITMHCKON T'€HEeTUKU
B IIpCAOTBPAILICHUHA U JICHCHHUU
TeHETUYECKHX 3a00J1eBaHMI
YCJI0BCKa

94

OCHOBHBIE TIOHATHUS CEICKITHH.
JlaGopatopHnas pabora «3yueHue
COPTOB KYJbTYPHBIX PaCTEHUHN U
MOPOJI JOMAITHUX KUBOTHBIX)

0.5

95

MeToap! ceIeKIIMOHHON paboTHI.
JlaboparopHas pabota «3ydenue
METO/IOB CEJIEKIIMU PACTCHUI»

0.5

96

97

98

99

JlocTr>KeHMs CeJIeKIMU PACTEeHU 1
*KHUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3y4eHUue u
HCII0JIb30BAHUE FEHETUYECKUX
pecypcoB

buorexHoorus kak Hayka u
OTpacib NPOU3BOACTBA.
[TpakTrueckas pabota «3yuenue
00BEKTOB OMOTEXHOJIOTHH

OcHoBHbIE HaNpaBICHUS
CHUHTETHYECKOM Oronorun

0.5

100

101

XpOMOCOMHAs U TeHHas
WHXXEHEPUS

MeauuuHcKue OMOTEXHOJIOTUU

102

PezepsHnbiit ypok. [ToBTOpenue,
0000111eHHe, CUCTEMATU3ALIUS
3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

102

13.5




