MYHHIHIAIbHOE 010/:KeTHOe 001meo0pa3oBaTe/ibHOe yUpeKIeHne
«lIkona Ne 46 mmenn npokypopa Kyiiosimesckoii o6s1actn H.A. baskenosa»

ropojckoro okpyra Camapa

MBOY «llIkona Ne 46» r.o. Camapa

PACCMOTPEHO

Ha 3acegannun MO
€CTECTBEHHO-HAYYHOT'O
IIUKJIa, Ipe/iceaaTellb

/Ilermnosa O.D.

[TpoTokon Ne 1
ot 25 aBrycta 2026 r

[TPOBEPEHO
321&( upexropa no YBP
/ Slunuxuna 10.A.
« 27P» aBrycra 2026r.

PABOYAS IPOTPAMMA

(ID 10784882)

YTBEPXJIEHO
Jupekrop
MBOY «Ilkossr Ne 46»
r.o/ Camapa
/s JILA. ViarnoBa

Hpaxas Ne,376-on ot
%28 asrycra 2026r.

yueoHoro npeamera «buosiorusi. Yriy0JieHHbIH YPOBEHb)

Camapa 2026

Jutst obyuatommxcst 10 —11 kimaccos



MNOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo yueOHOMY mipenmery «buonorus» (nanee - OMONOTHSA) Ha
YpOBHE CpelHero oluiero odpazoBaHusi pa3dpaboraHa Ha ocHOBe DenepalbHOIO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii denepanuny,
OI'OC COO, Konuenuuu mnpenojnaBaHus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MMOJIOXEHUN (penepaibHON pabodeil mporpaMMbl BOCIIUTAHUS.

Cornacao nonoxenusim O®I'OC COO mpodunbHbie ydyeOHBIE MPEIMETHI,
u3y4aeMble Ha YIUIYOJIEHHOM YpOBHE, SIBIISIIOTCA crnocobom auddepeHimanum
oOydeHHsI Ha ypOBHE CpEAHEro o01ero oOpa3oBaHHUS W MPHU3BAHBI OOCCIICUUTH
IIPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CpPEIHUM OOIIMM, CpPEIHUM
npodeccuoHATBHBIM U BBICITUM 00pa3oBaHueM. B To e BpeMs KaKIbIil U3 ITHUX
y4eOHBIX TPEIMETOB JOJKEH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHHE
0o0pa30oBaTeIbHBIX, BOCIMTATENIbHBIX W PA3BUBAIONIMX 3a/la4, CBA3AHHBIX C
npodopueHTaIeil 00yJarmuXxcs U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM
00JJaCT HAay4YHOTO 3HAHMS, CBSI3AHHOTO C OMOJOrHeld, MEIUIIMHOM, HKOJIOTrHeH,
MICUXOJIOTUEN, CIOPTOM HJIA BOEHHBIM JIEJIOM.

[Iporpamma mo yue6HOMY mpeameTy «buonorus» maéT mpeacTaBICHHE O
e W 3ajadax u3ydeHus: ydeOHoro mnpeamera «buonorus» Ha yriyOoJaéHHOM
YpOBHE, OIpeesieT 00s3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIEPKAHUE, €T0
CTPYKTYpPHpOBaHHWE MO pazjieiiaM H TeMaM, paclipelieliecHue IO Kjaccam,
PEKOMEHYET MOCIEA0BATEILHOCTh M3YYEHUS y4eOHOro Marepuana Cc Y4ETOM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTUKH Y4eOHOro mpoIiecca,
BO3PACTHBIX OCOOeHHOcTel oOydaromuxcsa. B mporpamme 1o Ouosoruu
peanr30BaH MPUHIUIT TPEEMCTBEHHOCTH C HU3yYECHHEM OHWOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHms, Omaromapss 4YeMy MPOCMATpPUBACTCA
HAIpaBJIICHHOCTh Ha  MOCJENYIOLIee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOTO MBIIUICHUS, TMPEACTABICHUN O 370pOBOM 00pasze JKW3HU, Ha
BOCIIUTaHUE OEPEeKHOr0 OTHOIIEHWS K OKpyKarouieil mnpupoaHoit cpeae. B
mporpaMme No OHOJIOTMM TaKXe MOKa3aHbl BO3MOXHOCTH Y4eOHOro IMpenMera
«buonorusiy B peanmuzauuu TpeboBanuit PIOC COO k MIAHUPYEMBIM
JMYHOCTHBIM, METAlpPeIMETHHIM M TPEIMETHBIM pe3yibTaTaM OOYyYeHHsS U B
dbopMUpOBAaHUM OCHOBHBIX BHJIOB Y4COHO-TTO3HABATEIILHOW  JIEATEIHLHOCTH
Oo0yyaroumMxcs MO OCBOCHUIO COJIEp)KaHHUs OHOJIOTMYECKOro OOpa3oBaHUs Ha
YPOBHE CpeIHET0 00111eT0 00pa30BaHUsI.

VYuebnsiii mpenmer «buosorus» Ha ypoBHE CpeaHEro o0Iero oopazoBaHUs
3aBeplIaeT OMOJIOTMYecKoe o00pa3oBaHME B WIKOJIE M OpPUEHTUPOBAH Ha
paciiMpeHue U yriyojieHue 3HaHUi OOydaromMXcs O KUBOM MPUPOAE, OCHOBAX



MOJIEKYJIIDHOW M KJIETOYHOH OHMOJOrMH, 3MOpPUOJIOTMM W OHOJIOTMM pPa3BUTHS,
TEHETUKH, CEIEKIINHN, OMOTEXHOIOIUH, FBOJIIOLIMOHHOTO YYEHHUS U HKOJIOTUH.

N3yuenne yuebHoro mpeamera «buomorus» Ha yrayOJIeHHOM YpOBHE
OPUEHTUPOBAHO HA MOATOTOBKY OOYYAIOUIMXCA K IOCIEAYIOLIEMY IOITYYEHUIO
OMOJIOTMYECKOrO0  Oo0pa3oBaHMsi B By3aX M OpraHU3allUsIX  CPEIHEro
npogeccruoHanbHOro oopasoBanrsa. OCHOBY €ro COJAEpKaHUsl COCTABISAET CUCTEMA
OMOJIOrMYECKUX  3HAaHUM, TMOJYYEHHBIX MpPH HU3YYEHUU  OOyJaroIIMMHUCS
COOTBETCTBYIOIIIUX CHUCTEMATUYECKUX Pa3AENOB OMOJOTHMH HA YPOBHE OCHOBHOTO
obmiero obpazoBanus, B 10—11 kimaccax 3Tu 3HaHUA MOJy4arOT pa3BuTHe. Tak,
pacuupeHbl W YriayOneHbl OMOJOTHYECKHEe 3HAHUS O PACTEHUSAX, >KHBOTHBIX,
rpubax, OakTepusx, OpPraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOJTHUTENILHO BKIIIOYEHBI OMOJIOTMYECKHE CBEJEHUS IPUKIIAIHOTO U TTIOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCHOJIb30BaThb KaK OPUEHTHUPHI JJIs MOCIENYIOIIETO
BeIOOpa mpodeccun. Bo3moxkHa Takxke HHTErparus OMOJOTHYECKHX 3HAHHM C
COOTBETCTBYIOIIMMU 3HAHUSAMHM, IOJYYEHHBIMH OOYYalOUIMMUCS NIpU H3Y4EHUU
Gu3MKH, XUMHUH, Teorpaduu U MaTeMAaTUKH.

Crpykrypa mporpammbel mo y4debHomy mpenmery "buomorus" otpaxkaer
CUCTEMHO-YPOBHEBbI M 3BOJIOLMOHHBIM MOAXOAbl K H3YyYEHUIO OHOJOTHH.
CornacHo UM, U3yJarOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS JKUBBIX
CUCTEM pPa3HOI'0 YpOBHS OpraHU3alliH, IBOJIIOLNN OPraHUYeCKoro Mupa Ha 3emie,
COXpaHEeHHMs OHOJOrMyeckoro paszHooOpasust 1iaHerel. Tak, B 10 kmacce
U3Yy4aloTCs OCHOBBI MOJICKYJISIPHOM U KJIETOYHOM OMOJOrMU, 3MOpPUOJIOTHH U
OMOJIOrUU Pa3BUTHUS, TEHETUKU U CEJEKUUHU, OMOTEXHOJIOTMH U CHUHTETHYECKOU
OMOJIOTHH, aKTyaJU3UPYIOTCS 3HAHUA OOydYaroUIUXCsi MO OOTaHUKE, 300JI0THH,
aHatromuu, Qusnoioruu uyenoBeka. B 11 kmacce u3ydaroTcsl 3BONIOLMOHHOE
y4€HHE, OCHOBBI SKOJIOTMH U yueHHe 0 Ouocdepe.

VYuebusiii mnpeamer  «buomorusi»  mpu3BaH ~ 00ECHEUYUTh  OCBOCHHUE
00 y4aroUMMuUCs: OMOJIOTMYECKUX TEOPHIl U 3aKOHOB, UAEH, TPUHILIUIIOB U MPABHIL,
JIeKaIIMX B OCHOBE COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHBI MUpA, 3HAHUH O
CTPOCHHUU, MHOTO00pa3ud U OCOOCHHOCTSIX KIETKH, OpraHu3Ma, TMONYJIsIu,
OMOLIEHO3a, SKOCUCTEMBI, O BBIJAIOLINXCS HAYYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
MCCIICZIOBAHUSIX B OMOJIOTUH, MIPUKIAIHBIX aclieKTaXx OMOJOrHYecKuX 3HaHuil. Jlis
pa3BUTHS U TOJACpPKAHUS HWHTepeca OOYyJaloImUXCs K OHOJIOTHU Hapsay Co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUECKOI0 MaTepualia B COAEPKaHUU MPOrpaMMBbl
1Mo OMOJIOTUH TMPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHHUS M Pa3BUTHUSA
TOW WIM HMHOM 00slacTh OMOJOTMM, BKJIAJOM OTEUYECTBEHHBIX U 3apyOeKHBIX
y4EHBIX B PEIICHHE BAKHEHIIINX OMOIOTUYECKUX U SKOJIOTHYECKHUX MPOOIIeM.

Lenb u3yyenus yuedbHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE —
OBJIQJICHHE  OOYyYaIOIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN



OpraHM3allMd JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HaHUS B (DOPMHUPOBAHUU MHTEpEca K ONpeeiaEHHONU 001acTH
npo(ecCHOHaIbHOM JEeATETbHOCTH, CBSI3aHHOM € OHOJOTMEN, WM K BBIOOpY
y4eOHOT0 3aBEJICHUS JIJIsl TPOJOIHKEHHST OMOJIOTHYECKOTO 00pa30BaHUs.

JlocTiwkeHne 1enu  uW3ydeHus ydeOHoro mipenmera «buomnorus» Ha
yray0iaE€HHOM ypOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMBI OMOJIOTMUECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSAX, KOHICTIINIX, THIIOTe3aX, 3aKOHAX, 3aKOHOM EPHOCTSIX U
IPaBUJIaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOSCHHUHM, MHOTO00pa3uh U OCOOEHHOCTSX OHMOJIOTMYECKUX CHUCTeM (KJIeTKa,
OpraHu3M, MOMYJISAINS, BUI, OMOTEOIIeH03, Orocdepa); 0 BBIIAIOTINXCS OTKPHITHIX
Y COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HaKOMJICHHE OOY4YaloIIMXC C METOJIaMHU T[O3HAHUSI >KUBOU TMPUPOIBI:
MCCIIEIOBATEILCKUMH  METOJaMU  OHMOJIOTHYECKUX HAayK (MOJEKYJISIPHOH W
KJIETOYHOM OMONOruu, HMOPUONOTMM W OWUOJOTUU DPA3BUTHS, TEHETUKH W
CCJICKITNU, OWOTEXHOJOTHU W CHUHTETUYECKOW OWOJIOTMH, TaJICOHTOJIOTHH,
DKOJOTHH); METOJAAMH  CaMOCTOSTEILHOTO  TMPOBEACHUS  OMOJOTHYCCKUX
UCClIeIOBaHUNA B Jabopatropud M B npupoje (HaOIoJeHue, H3MEpEeHHeE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE);

OBJIaJIcHUE OOYYaIOIIMMHUCS YMEHHUSIMHU: CaMOCTOSITENIbHO  HaXOJWTh,
aQHAIM3UPOBATh W HCIOJB30BaTh OWOJIOTMUECKYH0 HH(GOPMAIHIO; TOJH30BaThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM ¥  COIHAIBHO-)KOHOMHUYECKHUMH U  DKOJOTHYECKUMU
npoOieMaMH YeJIOBEUECTBA; OIICHWUBATH ITOCIICJACTBUS CBOCH ACATEIBHOCTH TIO
OTHONIICHUIO K OKPYXKAIOIIEH MPUPOTHONU cCpelie, COOCTBEHHOMY 3J0POBBIO H
3I0POBBI0  OKPY)KAIOIIUX  JIFOJIeH; OOOCHOBBIBAaTH M COOJIFOJIaTh  MEpPHI
npodunakTUKu WHGEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEICHUS B MPUPOJE U
obecrieueHus: 6€30MaCHOCTU COOCTBEHHOM JKHU3HENEATENIbHOCTH B UPE3BBHIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOIO  XapakTepa; XapaKTepus3oBaTh
COBPEMEHHBIC HAYUHBIE OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YUYAIOIIUXCS MHTEUIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM
B TIPOIIECCE 3HAKOMCTBAa C BBIJAIONIUMHUCS OTKPBITHSIMHA W COBPEMCHHBIMH
HCCIICIOBAaHUSIMU B OWOJIOTHH, DPEIIaeMBIMU €0 TpoOJeMaMu, METO0JIOTUEH
OMOJIOTUYECKOTO M CCIICIOBAHMUS, IPOBEICHUS AKCIIEPUMEHTAIbHBIX
HCCIICIOBAaHUM, PEIICHUS OMOJIOTMUECKHUX 3a/1ad, MOJICTUPOBAHUS OMOIOTHIECCKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YJarONIMuXCs [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIC B
IIEJIOM U K OTACNBbHBIM €€ 00bEeKTaM U SBJICHHUIM; (POPMUPOBAHKE PKOIOTHIECKOM,



TeHETUYECKOM TpaMOTHOCTH, OOIIed KyJIbTYphl TOBEACHUS B IPUPOJE;
MHTErpalliy €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuobpeTeHre  OOyJalOIMMMUCA  KOMIETEHTHOCTH B PallMOHAJIHHOM
OPUPOJIOIIOIB30BAHUN (COOIIO/IEHNE TpaBUJ TOBEACHUS B IPHUPOJAE, OXPaHBI
BUJIOB, DKOCUCTEM, OHOC(EphI), COXpaHEHUNU COOCTBEHHOT'O 37I0POBbSI U 310POBBS
OKpyXarommx Jonei  (cobmoneHuss wmep NpodUIAKTUKU — 3a00JIEBaHHM,
obecrieueHne 0€30MaCHOCTU >KU3HENEATEIbHOCTH B UPE3BbIUAMHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) HAa OCHOBE  HCIOJIb30BaHUS
OMOJIOrMYEeCKUX 3HAaHUHM U YMEHUI B MOBCEITHEBHOM JKU3HH;

CO3JaHUE  YCJOBMW  JJII  OCO3HAaHHOTO  BBIOOpa  OOYYAIOIIUMHUCA
VH/IMBU1yaJIbHON o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIICH
MOCTENYIONIEMY MPOPECCHOHATBHOMY CAaMOOMNPEICICHNI0, B COOTBETCTBHH C
UHUBUyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETUOHA.

OO1ee 4nMca0 YacoB, OTBEACHHBIX HA U3ydYEHHE OMOJIOTUU Ha yriIyOJIEHHOM
YpOBHE cpeqHero ooduiero oopasoBanus, coctapisieT 204 gyaca: B 10 kimacce — 102
yaca (3 gaca B Hezeno), B 11 kiacce — 102 4gaca (3 yaca B HEIEIIO).

Ot6op opraHu3aMOHHBIX (OPM, METOJOB M CPEICTB OOYUYCHHUS OUOJIIOTHH
OCYILECTBIISIETCSI C YYETOM CIEUU(UKU €ro COAEp)KaHUs W HaIpPaBIEHHOCTU Ha
MPOAODKEHHE OWONIOTMYECKOr0 00pa3oBaHUS B  OpPraHM3AIUsIX CpPEIHETro
IpOo(eCCUOHANBHOIO U BBICLIETO 0OPa30BaHUS.

OO0s3aTenbHBIM YCIOBUEM MTPU 00YUEHUH OMOJIOTUU Ha YIIIyOJIEHHOM YpOBHE
SABJIICTCA TPOBEJCHUE JTabOpaTOPHBIX U TMpakTUueckux pador. Takxke ydactue
0Oy4JaromMXCs B BBIOTHEHUH TMPOEKTHBIX U Y4€OHO-MCCIIEIOBATENLCKUX PaloT,
TEMaTHKa KOTOPHIX OIpEAETseTCS YYUTENeM Ha OCHOBE  HMMEIOIINXCS
MaTepPUATLHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHM.



COJEPXAHUE OBYUYEHUA
10 KVIACC

ConepxaHue nmporpaMMmbl, BBIAEIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHo utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi Ouoorusl — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHUS
Owonoruu.  buonormueckme HaAyKM M H3y4aeMble  HMH  TMPOOJIEMBL.
dyHIaMeHTalbHbIE, TPUKIAJAHBIE W TIOMCKOBBIE Hay4YHbIE WCCICAOBAaHUS B
Ouomorumu.

3HadueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. IIpodeccun, cBsizanHbie ¢ Owonoruedd. 3HaueHWE OWOJIOTHU B
MPAKTUYECKON JIeSITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpersl: Apucrorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgeut, I'. Mengens, B. 1. Bepuaackuu, U. I1. [Tanos, 1. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®@. Kpuk, /. K. bensies.

Tabmuiert u cxembl: «CBS3b OMOJOTHMU C JAPYrUMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBble cucTemMbl Kak mnpeaMer uzydeHuss Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTb M IEJIOCTHOCTb,
CIIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3allUs,
CaMOBOCIPOU3BEJCHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aluy JKUBBIX CHCTEM: MOJEKYJSPHBIM, KIECTOYHBINU,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreonieHoTHueckuii), Ouochepupiii. Ilporieccrl, mnpoucxoasinue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKU KUBOTO. JKM3HBb Kak (opma CYIIECTBOBAHUS
Marepuu. Haykn, nzydaroniye )KUBble CUCTEMBI HA PA3HBIX YPOBHSIX OPraHU3alliH.

N3ydyenue kuBbIX cucteM. Meroasl Ouonormyeckoil Hayku. Habmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alHsl, MeTaaHanu3. [loHsTHE 0 3aBUCUMOI U
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »dkcnepuMeHnTa. IlocranoBka w
npoBepka runore3. HyneBas rumnore3a. [loHsTHE BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonmornueckux mgaHHbIX. OIIEHKA JIOCTOBEPHOCTH TOJYUYEHHBIX
pe3ynabTaroB. [IpuyuHBI HCKaXEHHS pe3yibTaToOB dKcrepumeHTa. lloHsTue
CTaTUCTUYECKOTO TECTA.

JemoHcTpanun



Tabmuet 1 cxembl: «OCHOBHBIE TpPHU3HAKH JKU3HW», «buonoruueckue
cucrteMbl», «CBOHCTBa JKMBOM Marepum», «YPOBHH OpraHHU3alUU KUBOU
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YEJIOBEYECKOr0 OpraHusmay», «buoreonenos», «buocdepar», «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue:  yabopaTopHoe  OOOpyJAOBaHHWE Uil IIPOBEACHUS
HAOJII0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp30BaHME pA3IUYHBIX METOAOB IIpHU
U3YYEHUH JKUBBIX CUCTEM.

Tema 3. buosiorusi KjieTKku

Krnetka — cTpykTypHO-QDYHKIIMOHANBbHAS €IWHHIIA KUBOro. Mcropus
oTkpeITuA KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. [1IBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBIE TOJIOKEHHUS COBPEMEHHOM KJIETOYHOMI
TEOPHH.

MeTtonbl  MONEKYJISIPHOM W KJIETOYHOHM  OHMOJIOTMH:  MHMKPOCKOIIHUSA,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaIbHOE
HeHTpu(dyrupoBanue, KyIbTUBUPOBAHUE KJIETOK. M3yuenue gukcuposanmbix
K1emok. DIEeKTpOHHas MUKpockonusi. Kougokanvras mukpockonus. Bumanvhoe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

[Toptpersr: P. I'yk, A. JleBenryk, T. [IIBann, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuier u cxembl: «CBETOBOM MUKPOCKOI», «IIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOA0B MUKPOCKOITHIY.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOMNpEnaparbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IMpakTnyeckas padora «l3ydyeHue MeETOMOB KIIETOYHON OHONOTHH
(xpomarorpadus, snekrpodopes, mudpdepeHnHAIbEHOEe IeHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKu

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boma m €€ ponp Kak pacTBOpPHUTENS, PEarceHTd, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyasiuuu. MuHepaabHble BElIeCTBa KIETKH, X OMOJIOrHYecKast
poiib. POJIb KATUOHOB M aHUOHOB B KJIETKE.

Opranvnueckue BemiecTBa KIETKU. buonorndeckue mnoauMmepsl. benku.
AMUHOKUCIOTHBIN cocTaB 6eikoB. CTpyKTypbl OenkoBoil Mosekyinbl. [lepBuunas
CTpyKTypa Oenka, MNeNnTUaHas CBA3b. BTopuuHas, TpeTUYHAas, YETBEPTHYHAA
cTpykTypbl. [lenarypauus. CsoiictBa OenkoB. Kiaccudukauuss  Oenkos.
buonornueckue hynkuun 6enkoB. Ilpuonwi.



VYrneBonbl. MoHOCaxapuabl, IUcCaxapuIbl, OJUTOCaXapyibl U MOJIUCAXAPHUIBL.
O6mwmii 1IaH CcTpoeHus U (PU3MKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuaet. I'uapodunsao-ruapodobHbIe cBoOlicTBa. Kitaccudukaius JTunuios.
Tpurmuuepuasl, (ochonunuasl, BOCKU, cTepouibl. buonormueckue QyHKIHH
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK n PHK. CrpoeHune HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun xomruiementapuHoctu. IIpaBuiio Yapradda. Crtpykrypa
JIHK — nBoitnas cniupaib. MectoHaxoxaenue u ouosnorndyeckue ¢pynkiuu JJHK.
Buner PHK. ®yuknnn PHK B kitetke.

Crpoenne momnekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue pynkiuu AT®. BoccraHoBIEHHBIE TIEPEHOCUNKU, UX (QYHKIIMHU B
Kietke. [pyeue nyxneosuompughocpamol (HTD). CexBenupoanue JIHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouojorusi: OMOXMMHUYECKHE M OMOMU3HUECKUE HCCIICTOBAHUS
coCTaBa U TMPOCTPAHCTBEHHON CTPYKTyphl Ouomonekyn. Moodenuposanue
CMpPYKMypsl U QYHKYUL OUOMOIEKYN U ux Komniekcos. KomnvromepHulil ousain u
opeanuyeckuu cunmes OUOMOLEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuun

IToprpetsr: JI. Ilomunr, [dx. Yorcon, @. Kpuk, M. Yunkunc, P. @paHknuH,
®. Conrep, C. IIpy3unep.

Huarpammer:  «Pacnpenenenue XMMHYECKUMX JJIEMEHTOB B HEXHUBOU
npupone», «Pacnpenenenne XuMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmumer 1 cxembl: «llepuonuueckas Tabiuila XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MoJeKyibl BOAbD», «BemecTtBa B cocraBe opraHu3moBy», «CTpoeHue
MOJIEKYJIBI Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOCHHE MOJIEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JunujaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenne Mmosekysibl ATDy.

O6opynoBaHnue: XUMUYECKas Mocyia 1 000pyaoBaHuE.

JladopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIbI0 KaUeCTBEHHBIX
peaKkuuii.

JlaboparopHas  pabGora  «lccnemoBaHume — HYKIIEMHOBBIX  KHUCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue U PyHKIMH KJICTKH

Tunbel KJIETOK: DJyKapuoTHYEeCKass U mpokapuorudeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapruoTnuuecko kietku. Knerounas crenka Oakrepuil U apxeil.
Oco0eHHOCTH CTpO€HHsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

Crpoenne U (G YHKIIMOHUPOBAHUE JYKapUOTHYECKON KJIETKH.
[Inazmarnyeckas wMemOpaHa (Tuazmanemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BellecTB 4epe3 IIa3MaTUYecKyr0 MeMOpaHy: MacCHUBHBIN
(muddysus, obneru€nnas auddy3usi), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponuriaemocts MeMOpanbl. Pabora HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuto3. Dk301uTo3. Kierounas
creHka. CTpykTypa v QYHKIMH KJIETOYHOM CTEHKU PACTEHUM, TpUOOB.

[uromnaszma. Iluto3ons. [utockener. JBrxeHnue muroriasMbl. OpraHou bl
kineTku. OnHoMeMOpaHHBIE OpraHOMAbI KJIETKH: D3HJOIUIa3MaTHyecKas CeTb
(BIIC), anmapat T'onblKu, JTU30COMBI, UX CTpoeHHE W (GYHKUMU. B3anmocBs3b
OJHOMEMOpPaHHBIX OPraHoONAOB KieTKH. CTpoeHHE TpaHyJSPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOpUMbIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHynasipHBIA) — 3HIOIIA3MATUYECKUIN
peruxkynyM. CekperopHas pynkuusa anmapara ['onbmxu. Moougukayusa denxos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonu pacturenbHbIX KieTOK. Kinerounsiit cok. Typrop.

[losryaBTOHOMHBIE ~ OpPraHOMABl  KJETKH:  MHUTOXOHIPHM,  IUIACTH[BI.
IIpoucxoorcoenue mumoxonopuu u naacmuod. Cumbuozenes (K.C. Mepeosickosckui,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPUYHBIE W CIOXHBIE  IUIACTUABl  (POTOCHUHTE3UPYIOLUIUX  JYKapHOT.
XJI0pOMmIacThl, XpPOMOILIACTHI, JISMKOIUIACTHI BEICHINX PACTCHUMU.

HememOpannbie opranounabl kieTku CTtpoeHune u (pyHKIIMM HEMEMOpaHHBIX
OpPraHou0B KJIETKU. PuGocomsl. IIpomescymounvle Gunamenmeol.
MuxkpodunamenTsl.  Akmunogvlemukpoguiamenmsi.  MpIIEUHBIE  KIIETKU.
Axmunogvlie KOMHOHeHmbl HemblueyHblx Kiemok. MukporpyOouku. Knerounsrit
neHtp. CTpoeHue U JABWXKEHHE SJKTYTMKOB M pecHHYeK. MUKpOTpyOOoUuKH
uutorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHMamu U
muxpompyboukamu. MomopHnvle benxu.

Anpo. Obonouka sApa, XpOMaTUH, KapuoIUiazMa, SAPbIIIKA, UX CTPOCHHE H
byukuun. SnepHbiii 6enkoBbI MaTpuKkce. [IpocTpaHCTBEHHOE pPacMoNOKEHHE
XpOMOCOM B HHTephazHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaThuHa — THUCTOHBI. J[unamuxa sdepHoiu ob6onouxku 6 mumosze. Aoepmbiil
mpancnopm.

Krnerounsle BkimoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).

JlemoHcTpanumn



[Toprpersr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE 3YKapHUOTHUECKOM KIEeTKW», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHne  pacTUTENbHOW  KIeTKu», «CTpoeHue
MUTOXOHAPUN», «A1po», «CTpOEeHHE MPOKAPHOTUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpPENaparbl PAacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOTpEapaTsl 0aKTepuaibHBIX KJIETOK.

JlaGopaTtopnas paGora «l3yuyeHne CTpOEHUS KIETOK  Pa3IMYHbBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBD».

JlabopaTopnas padora «JVccienoBaHue Iia3mMolid3a W JAEMiIa3Molid3a B
PaCTUTEIBHBIX KJIETKaX».

IIpakTnueckas  padora  «/3ydeHne  JABMKEHUS  LMTOIUIAa3Mbl B
PACTUTENIbHBIX KIJIETKAX.

Tema 6. O0MeH BelecTB U NpPeBpallleHHe JHEPTHH B KJIETKe

AcCUMMIIALINS ¥ TUCCUMWISALIMS — JABE CTOPOHBI MeTabonm3ma. Tumnsl ooMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOMHBINA. YdacTue KHUCIOpPOoJa B OOMEHHBIX
mpoueccax. OJHepreTnyeckoe oobOecrnedyeHue KieTku: npeBpamienne ATD B
OoOMeHHBIX mporeccax. @DOepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIro
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA W MEXAaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHUYECKUX KaTalu3aTtopoB. benku-
aKTUBATOPbl M OENKU-MHTMOUTOpPBI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTAaTHUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBuYHBI CHUHTE3 OpPraHUYECKUMX BEUIECTB B KIEeTKe. DOTOCUHTES.
AHOKCcUuceHHblll U OKcu2eHHbll omocunmes y baxkmeputi. Ceemocoouparoujue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiacToB B MpoLEcce
dbotocunTesa. CreroBas u TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munwi
gpomocunmesa. IlponykTuBHOCTh (hoTOCHMHTE3a. BiusiHue pa3nuuHbIX (aKTOpPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUCHHE (POTOCHHTE3A.

XeMOCHUHTES3. Paznoo6pasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUu(UuIUpyronme OakTepuu, >Xene300aKTepuu, CepoOaKTEpUH, BOJOPOIHBIC
OakTepuu. 3HaYEHHUE XEMOCHUHTE3a.

AHa’poOHbie opraHu3Mbl. Bunbl Opoxenus. [IpoaykTsl OpokeHHS W HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIE3HEH.

AspoOHBIE OpraHU3MBl. Oransl JYHEPreTUYECKOro oOMeHa.
[TonroroBurenpHbIM Tan. [ HKOIN3 — OECKUCIOPOIHOE PACILEIIICHUE TJIFOKO3bI.

buonornueckoe okKHMCIEHUE, UM KJIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B
npoueccax Ouosjgorudeckoro okuciaenus. [uknmueckue peakuuu. OKUCIUTENBHOE
dbochopmmpoBanne. DHepeuss memoOpanno2o epaduenma npomonos. Cumnmes



ATD: paboma npomonnoi ATD-cumnmaser. llpeumyiecTBa a’poOHOr0 MYTH
oOMEHa BeIleCTB nepe aHadpoOHbIM. DPPEKTUBHOCTh IHEPTETUYECKOro OOMEHaA.

JleMoOHCcTpanuu

[Toptpersr: [x. Ilpuctiou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DOTOCHHTE3Y», « DHEPrETHUCCKUN 00MeH», «brnocuHTe3
oenka», «Ctpoenue hepmeHTa», « XeMOCUHTESY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, O00OpPYIOBAHHME AJIi MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHass padora «l3ydyeHuMe  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnass paGora «UM3ydenne (¢epMEHTATUBHOTO paclICIUICHUS
NEPOKCUJA BOAOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

Jlaboparopnass pabora «CpaBHeHue mporeccoB (OTOCHHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacsencrennass uHpopManus u peanusanus €€ B KJIeTKe

Peakunn matpudHoro cuHtesa. [[pMHIMI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOro cuHTe3a. Peanmm3anus HacnencTBeHHOM nH(opmanuu. ['eHeTnueckuit
KO, ero cmoiicTBa. TpaHckpunuus — MarpuuHbld cuHTe3 PHK. IlpuHuummnsl
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpaucnsius u e€ stansl. Yuactue TpancnoptHbix PHK B OuocunTese 6enka.
VYcnoBust OuocunTeza Oenka. KoaupoBanue amuHokucior. Pons pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasinenus o cmpoenuu 2enog. OpraHuzalus reHoma y
IPOKApUOT U AYKApUOT. Perymsuusi akTUBHOCTU T€HOB y MpokapuoT. ['mmoresa
ornepona (®. XKako0, XK. Mano). MorexynsapHvle MexaHuzmvl IKCNPECCul 2eH08
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsi 2enog. Perynsius 0OMEHHBIX
npoiieccoB B KieTke. KieTouHslil romeocTas.

Bupychl — HekieTouHble (POPMBI KU3HU U OOJUTaTHBIEC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbIU YUK
J[HK-cooepoicawux supycos, PHK-codepocawux eupycos, 6axkmepuogaeos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasd.

Bupychbie 3a0oneBanusi yenoBeka, KUBOTHbIX, pacteruit. CITN, COVID-
19, counanbHble ¥ MEIUIIMHCKUE TTPOOJIEMBI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMPYKMYPHbIX Ouono2uyeckux oannvlx. Hanomexuonoeuu  buonozuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eakos. Cnocobvl 00cmasKu 1eKapcma.



JdeMoHCcTpanumn

IToptpetsr: H. K. Konbios, /1. 1. UBanoBCKHiA.

Tabmuubl 1 cxeMbl: «buocunTe3 Oenka», «l'enernueckuit koay, «Bupycsy,
«bakrepuodaru.

IIpakTuyeckas padora «Co3aHne MOJIEIN BUPYCay.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsrii mukin, ero mnepuoabl u perymsus. Hatepdasza um mutos.
Oco0OeHHOCTH TPOLIECCOB, MpoTekarlux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTHUYECKHI), CUHTETHYECKHU U
MOCTCUHTETUYECKHUM (MPEMUTOTUUECKUI) IEPUO bl UHTEP(A3HI.

Marpuunbii cunte3 JHK — permkanus. IIpuaouner pensmmkanum JJHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, aAHTUNAPAIIIEIBHOCTD.
Mexanusm permkanuu JHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u
TeIoMepa3a. XPOMOCOMHBIM HaOOp KIETKH — KapHOTUl. JIUIIIOMAHBIA W
rariouHbld  HabOpbl  XpoMocoM. ['oMonoruunbie XpomMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue xnetkn — Muro3. CTaauum MHUTO3a M MPOUCXOISIINE B HHUX
npoueccol. Tunbl MuTo3a. KaprokuHe3 u HUTOKMHE3. buonornueckoe 3HaueHHE
MUTO3a.

Perynsiiuss MUTOTHYECKOrO IUKIA KJIETKHU. [Iporpammupyemasi KieTO4Has
ruoesb — anomnTo3.

Krnerounoe siapo, XpomocoMmbl, (YHKIIMOHAIbHAs TEHOMHKA. Mexauusmol
npoaugpepayuu, ougpgepenyuposku, cmapenus u eudenu xiemox. «llugposas
KemKa» — ououngopmamuyeckue mooeiu QyHKYUoHUpOBAHUsL KIeMKU.

JlemoHcTpauM

Tabmuupl U cxembl: «KU3HEHHBIM LUK KIETKH», «Mutos», «CtpoeHue
xpomocomy, «Pemukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «MHUTO3 B KIIETKax
KOPEIKA JTyKay.

JlaGopaTtopnas  pabora  «M3yueHnme  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JladopaTopHas padora «Habmronenrne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue n pyHKIMHA OPraHU3M OB

buonornueckoe pazHooOpazue OpPraHu3MOB. OIHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OcoOCHHOCTH  CTPOCHUST M KUBHEACATEILHOCTH  OJIHOKJIETOYHBIX
opranu3moB. baktepum, apxeu, OJIHOKJIETOYHbIE TpPUOBI, OJHOKJICTOYHBIC
BOJOPOCIH, APyrue NpoTucThl. KomoHMaIbHbIE OpraHU3MBbl.



B3auMoCBs3b 4acTell MHOTOKJIETOYHOTO OpraHusma. TKaHM, OpraHsl H
cucTemMbl opraHoB. Oprannsm Kak erHoe 1enoe. I'omeocras.

Tkanm pacteHuil. Tumbl pacTUTENBHBIX TKaHE: o0Opa3oBaTebHAsd,
IOKPOBHAsl, IPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOCHMS,
(YHKUUN U pacroIOXKEeHUsl TKAaHEW B OpraHax pacTeHHil.

TkaHM KUBOTHBIX M 4Y€JIOBEKA. THIIBI KMBOTHBIX TKAHEH: JIUTEIMAJIbHALA,
COCAMHUTENbHAS, MbIlIeyHas, HepBHas. OCOOEHHOCTH CTpOEHUs, (QYHKUUNH WU
PaCIONIOKEHHNS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opranbl. BereraruBHble M TIeHepaTUBHbIE OpraHbl pacteHuid. OpraHsl U
CHUCTEMBI OPTraHOB KMBOTHBIX U 4enoBeKa. OYHKIIMK OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3zmMoB. Kapkac pactenuil. Ckenerbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUH ckener. CTpoeHue u
THUIIbI COEJUHEHUS KOCTEH.

JIBokeHue  opraHu3moB.  JI[ByKeHHME  OJHOKIJIETOYHBIX  OPraHHU3MOB:
amMEOONIHOE, KI'YTUKOBOE, PECHUYHOE. J[BH)KEHHME MHOIOKJIETOYHBIX PACTEHUIL:
TPONIM3MBI M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MbllIeuHas cucrema. Peduiekc. CkeneTHple MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKUCIOIO Trasa U
MHHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHne >KMBOTHBIX. BHyTpHmonoctHoe u
BHYTPUKJIETOYHOE NUUIIeBapeHUe. [InTaHne IMO3BOHOYHBIX >KUBOTHBIX. OTIEmBI
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurenpHble xene3bl. lIumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue oprann3MoB. [[pixanue pactenuil. Jpixanue >kuBoTHbIX. ubddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. /[prxarenbHas HOBEPXHOCTb.
XKabepHoe u n€rounoe AbixaHue. J(pIxaHue MO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKa.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIETKUX IMO03BOHOYHBIX IKUBOTHBIX.
JIpIxaTtenpHas cUCTeMa 4YelnoBeKa. MexaHu3M BEHTWIALUMH JIETKUX Yy ITHL U
MJIeKonuTaromux. Perymsmus npixanus. [{pixarenbHble 00bEMBI.

Tpancnopr BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI PACTECHUHU.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHas cucremMa u €€ Oprasl.
KpoBeHocHass cucreMa TIO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE cOcyabl M KpoBb. Kpyrum kpoBooOpameHusi. OBOJIIOIMOHHbBIE
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX. Pabora
cepana v e€ peryisaius.

Brinenenne y oprann3moB. Beigenenune y pacreHuid. Beinenenuwe y
*UBOTHBIX. CokparurenbHele Bakyosund. Opranel BelaeneHus. DuibTpanus,
CeKpelusi U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl pabdOThl OPraHOB BBIJIECICHUS.
CBs13b MOJIOCTH TEJNIA C KPOBEHOCHOW M BBIICIIUTENILHON CUCTeMaMu. Beinenenue y



MO3BOHOYHBIX XUBOTHBIX M 4yenoBeka. [louku. CtpoeHne u (pyHKIMOHMpPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHu3MoB. CIIOpPBI
OakTepudl M IUCTBHl MNPOCTEHIIMX. 3aliuTa y MHOTOKJIETOYHBIX pPaCTEHHI.
Kyrukyna. CpencrBa macCUBHOM M XUMHYECKOU 3alUThI. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3amura opranu3ma ot OonesHeidl. UMMyHHas cuctema 4yenoBeka. KieTouHblit u
TYMOPAJIbHBI MUMMYHHUTET. BpOXIEHHBII U TPHOOPETEHHBIH crenuduyecKuii
UMMYHHUTET. Teopusi KIOHaIbHO-CeNeKTUBHOro ummynurera (I DOpmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIEBaHUN.

Pazgpaxxumocts ®  perymsaums |y oOpraHusmMoB. Pasapaxumocts y
OJTHOKJIETOYHBIX OpraHu3moB. Takcucel. Pa3zgpaxuMocTe H  peryminus y
pacteHui. PocToBbIE BEIIECTBA U UX 3HAUYCHUE.

HepBHasg cuctema u peduiekTopHas peryisiius y XUBOTHbIX. HepBHas
cucTeMa M €€ OTAEJbl. DBOIIOLUOHHOE YCIOKHEHUE CTPOEHUS HEPBHON CHCTEMBI
y KHUBOTHBIX. OTHEIbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

['ymOpanbHas peryysiius U dHAOKPHUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
Xenespl HHAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleliCTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOM M HHIOKPUHHOW cucteM. [‘mnoramamo-runodusapHas
cucrema.

JemoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bogopocan», «bakrepunm», «lIpocreimmey», «OpraHbl LBETKOBBIX PACTEHUI,
«CuctemMbl  OpraHoB NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHne JHMCTOBOM IUIACTUHKMW», «TKaHM >KMBOTHBIX», «CKEIEeT YernoBeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cucrema», «HepBras  cucrema», «Koxa», «MsblieyHas  cHCTEMay,
«BplienuTenbHas cucteMa», «OHIOKpUHHAs cucreMa», «CTpOEHHE MBI,
«Ammynurer»,  «KumeynonosoctHeie», «CxemMa  NHTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpOoeHHE THIPBDY,
«CTtpoeHue 1uiaHapun», «BHYTpEHHEE CTpOEHHE MOKIEBOro uepBs», «HepBHas
cucreMa pbeiO», «HepBHas cucrema arymkw», «HepBHas — cucrema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MJIeKONUTaroumx», «HepBHas cucrema uenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpenapaThl OJHOKIETOYHBIX
OpPraHU3MOB, MHKpPOIIpENapaTbl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMU
HAaCEKOMBIX, MTJIOKOXKHX, JKUBBIE HK3EMIULSIPbl KOMHATHBIX PAacTeHH, repOapuu
pacTeHMil pa3HbIX OTIEJIOB, BIAXHBIE NPEMAPaTbl KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUJIEKUIUH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opya0BaHMe sl IEMOHCTPAIMU TOYBEHHOT'O U BO3YLUIHOI'O MUTAHUS PACTEHU,
paciieryieHus Kpaxmaia U OeJIKOB Mo/ AeiCcTBUEeM (PepMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALlMU ONBITOB MO MU3MEPEHUIO KU3HEHHOM EMKOCTH JErKHUX, MEXaHU3Ma
JbIXaTeIbHBIX IBUXKEHUM, MOJIETTU TOJJOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaGopaTopHas padora «/3ydeHue TKaHEN KUBOTHBIX).

JladopaTopHas padora «/3ydeHre OpraHoB IBETKOBOTO PACTEHHS.

Tema 10. PazmHoxeHMe U pa3BUTHE OPTraHU3MOB

@®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrosioe (BKJIIOYash BEreTaTUBHOE) U
nosoBoe. Buasl  Oecnosoro  pa3MHOXKEHUS:  [OYKOBaHUE,  CHOPYJIALMS,
(dparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. llonoBbie kineTku, win ramerbl. Meio3. Craguu
Mmeio3a. [ToBenenue xpomocom B Meriose. Kpoccunrosep. buonornueckuii cMbICT
M€03a W TOJOBOrO mporecca. Mehno3 u ero MeCTO B KU3HCHHOM LHKIIE
OpPraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorenes y :kMBOTHBIX. [l0n0BBIE KeEne3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CiepMaroreHes u oorenes. CtpoeHue
IOJIOBBIX KJIETOK.

OnnonoTBOpEeHHEe U JIMOPUOHAIBHOE PpPa3BUTHE KUBOTHBIX. (CrocoObI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). IMOPUOJIOTHS — HayKa
0 Pa3BUTUHU OpPraHU3MOB. Mopgoeenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOTOSUL.
Konyenyus mopgoecenoe u mooenu mopghozcenesa. Cragmm >MOpHOreHes3a
KUBOTHBIX (Ha TmipuMepe Jisarymku). JpoOGnenue. Tumbsl  apoOieHwus.
Jlemepmunuposannoe u Hedepmunupoeéannoe Opoodnenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH JpOOJEHUS MIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIMCTKU
(racTpynsinus). 3aKiazKa OpraHoB U TKaHEH U3 3apOAbIILIEBBIX JIMCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOLIErocs 3apoiplia (3MOpUOHANbHAS WHIYKLUA).
3aknanKa IUIAHA CTPOEHUs JKUBOTHOIO Kak pe3yibTaT HMEPapXHUECKUX
B3aUMOJICHCTBUI Te€HOB. BiusHue Ha SMOpPHOHANBHOE pa3BUTUE PA3IUUYHBIX
(paKTOpPOB OKPYKAIOLIEH Cpebl.

Poct u passutrue xuBOTHbIX. [locTamMOpuoHanbHblii nepuon. Ilpsmoe u
Henpsimoe pasButhe. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX U
NO3BOHOYHBIX JKMBOTHBIX. bBHOJIOrMYecKOoe 3HAaYEHUE NPSAMOrO0 M HENPSIMOTo



pa3BUTHS, UX PACHPOCTPAHEHHE B Ipupone. Tumbl pocrta KUBOTHBIX. DaKTOPHI
PETYISIIIMU POCTA KUBOTHBIX U YesioBeka. CTaauu mMoCTIMOPHUOHATILHOTO Pa3BUTHS
y JKUBOTHBIX U 4eJioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasmHoxeHnue u paszButue pactenuil. ['amerodutr u crnopodut. Meiio3 B
KU3HEHHOM TIMKJe pactenuit. OOpa3oBaHwe crmop B TIpolecce Meiio3sa.
l'amerorene3 y pacreHuid. OIUIONOTBOPEHWE W  PA3BUTHUE PACTUTEIbHBIX
opranu3MoB. J[BOHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHue U
Pa3BUTHE CEMEHHU.

MexaHu3MBI PETYIISIIIUA OHTOT€HE3a Y paCTeHUMN U )KUBOTHBIX.

JlemoHcTpan Ul

[Toptpersr: C. I'. HaBamun, X. [HIneman.

Tabmuplt U cxembl: «BereraTuBHOE pa3MHOXKEHUE», «Turbl Oecrnoyoro
pa3MHOXKEeHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAbI», «Pa3MHOXKEHUE HBIJICHBDY,
«Pa3MHOXeHUE TUAPB, «Meno3y, «XpoMocoMbl», «I'amerorenesy», «CTpoeHue
SUIEKJIETKU U crepMaro3ouga», «OCHOBHBIE CTaiuM OHTOreHesza», «lIpsmoe u
HENpsiMOe  pa3BUTHE», «Pa3BUTMEe MaWCKOro yka», «Pa3zButhe capanumy,
«Pa3zBuTue nArymku», «J/{BoHOE OIJIOAOTBOPEHHUE Y LIBETKOBBIX PACTCHUNY,
«CTpoeHne CeMsIH OJHOAOJIBHBIX U ABYAOJBHBIX PAaCTCHUI», «KU3HEHHBIN UK
MOpPCKOM  KanycTel», <«OKu3HeHHbIH 1HMKI MXa», <OKW3HEHHBIM LMK
MarnopOTHUKAY, «JKW3HEHHBIN LUK COCHBD».

O6opynoBaHnue: CBETOBOW MHUKPOCKON, MHUKpOMpENapaThl SIHMIEKIETOK U
CIIEpMaTO30M10B, MOAENb « LUK pa3BUTHS JIATYILIKW.

JlabGoparopHas pabGora «l3ydeHue CTpOEHHUs MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenapaTax.

IIpakTnueckass padora «BbIsIBICHME NPU3HAKOB CXOJCTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPAa3MHOXKEHUS BBICIIHX
pacTeHUn».

Tema 11. I'eHeruka — Hayka 0 HaCJeICTBEHHOCTHM U H3MEHYHMBOCTH
OpPraHM3MoOB

Hcropust cTaHOBIEHUS M PAa3BUTUS TEHETHUKM Kak Haykd. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poins oTeuecTBEHHBIX Y4EHBIX B Pa3BUTHH
renetuku. Pa6oter H. K. Koneiiosa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MTOHATHUSI U CUMBOJIBL. [ OMOJIIOTHYHBIE XPOMOCOMBI,
aJUleJIbHbIC TE€HBI, aJbTePHATUBHBIC MPU3HAKU, JOMHUHAHTHBIA W PEIIECCUBHBIM
MPU3HAK, TOMO3UTOTAa, T€TEPO3UT0Ta, YUCTAs TUHUS, THOPU/IBI, TEHOTHUIT, (DEHOTHII.



OcCHOBHBIE ~ METOJbl ~ TE€HETUKHU:  TUOPHUIOIOTHYECKUN,  IUTOJIOTHUYECKH,
MOJIEKYJIIPHO-TEHETUYECKU .

JleMoOHCcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

TaOmuier u cxembl: «MeTobl TeHETUKNY, «CXEeMbI CKPEIIUBAHU .

JlaGopaTtopunass padora «Jlpo3oduia Kak OOBEKT T'€HETUUYECKUX

VICCIICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnmens — 3aKoH

eAMHOoO00pa3usi THOPHUIOB MepBoro nmokonenus. [lpaBuno nomunuposanus. Bropoii
3aKk0H MeHzenss — 3aKOH pacIleruIeHHs] NMPU3HAKoB. LlUToormyeckre OCHOBBI
MOHOTHOPHIHOTO CKpeIuBaHus. [ Mmore3a 4ucToTh TaMeT.

Ananuzupymoniee ckpemrBanue. [[poMexyTouHbI XapakTep HacleqOBaHMUs.
Pacmennenne npu3HakoB Py HEMOJIHOM JOMUHHUPOBAHUH.

JuruOpunnoe ckpemmbanue. TpeTuit 3akoH MeHenst — 3aK0H HE3aBUCHUMOT'0
HAacCJICI0BaHUsl  MPU3HAKOB. [{uTonoruueckre  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruienHoe HacnenoBanue mnpusHakoB. Padorsl T. Moprana. CrersieHHOe
HACJICIOBAaHWE T'E€HOB, HAPYIICHUE CUEIUICHUS MEXAYy TIeHaMu. XPOMOCOMHAas
TEOPUsI HACJIEACTBEHHOCTH.

['eneTuka nosa. XpoMOCOMHBI MEXaHU3M OMNpPEEICHHS MoJia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M rereporaMeTHbil mois. ['eHerudeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaclienoBaHne Npu3HaKoB, CUETVIEHHBIX C TIOJIOM.

['enotun kak nenoctHas cucreMa. [InernoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoJelncTBHE HEaJUICIbHBIX TE€HOB.
Kommnementapaocts. Onucras. [lomumepus.

['eHeTHUYECKMI KOHTPOJIb Pa3BUTUA PACTECHHM, >KMBOTHBIX M YEJIOBEKA, a
Takke (DU3MOJIOTUUECKUX TMPOIECCOB, TMOBEJACHUS W KOTHUTHUBHBIX (DYHKITUH.
['eneTnueckue MexaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO035UH
— Tapa3uT» U «XO3SIMH — MHUKpOOMOM». ['€HeTHYeCKHE acCleKThl KOHTPOJs U
M3MEHEHUS HACJIEICTBEHHON MH(OPMAINK B TTOKOJICHUSIX KIIETOK H OPTaHU3MOB.

JlemoHcTpanuun

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuier u cxembl: «llepBbiii U BTOpol 3aKoHbI Menpaenss», « TpeTuil 3akoH
Mengens», «AHAUM3UAPYIOIIEE CKpelnBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CuerieHHOe HacjeA0oBaHWE MPU3HAKOB Yy JApo3oduibly, «['eHeTuka mosay,



«Kapuotun uenoBeka», «Kapuorun apozoduney, «Kapuotun nruiib,
«MHOXEeCTBEHHBIN aJUIENIN3M», «B3anMonencTesrue reHoBy.

OOopynoBanue: MOJAEAb MJid JAEMOHCTpPAllMd 3aKOHOB €JUHOOOpa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHHUS ¢ PACHICNJICHUS MPU3HAKOB, MOJETh JUIs
JEMOHCTpAllMd 3aKOHA HE3aBHCUMOIO HACJIEIOBAaHUS MPU3HAKOB, MOAEIb JJIs
JEMOHCTPAlMH CLEIUICHHOI'0 HACJIEJOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «po3odunar.

IIpakTnueckas paGora «lI3yuyeHue pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIIIBD).

IIpakTnueckas  padora  «M3ydeHue  pe3ysibTaroB  JUTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIITBD).

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumopneiictBue reHoTUNa W Cpelbl Npu  (OpMHUpPOBAHUU (EHOTHIIA.
N3meHunBOCTh MIpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. Buabl
W3MEHYMBOCTU: HEHACJIEICTBEHHASI M HACJIEICTBCHHAS.

MonmudukannonHas HW3MEHUYHBOCTb. Pomb cpeapl B (OpPMHUPOBAHUU
MoaudukaoHHOM u3MeHYnBocTH. Hopma peakiuum npusHaka. BapuannoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAIIMOHHON
W3MEHYUBOCTH.

['eHoTNIMUEcKass N3MEHYMBOCTh. CBOKMCTBA T€HOTUITUYECKON N3MEHUYHUBOCTH.
Buapl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOuHaTnBHAs W3MEHYHMBOCTH. Meio03 M TIOJIOBOM TIpollecC — OCHOBa
KOMOMHATUBHON M3MEHYNBOCTHU. P0OJIb KOMOMHATUBHONW M3MEHUYUBOCTH B CO3IaHUU
TEHETUYECKOr0 pa3Hoo0pa3usl B Mpejeiax OJHOro BUaA.

MyranroHHass M3MEHUYMBOCTb. Buabl Myranuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MYyTauWu. SnaepHble U
qUTOIIa3MaTnieckue Mytanuu. CoMaTudeckue W MOoJIOBble MyTaiuu. [IpyuduHb
BO3HUKHOBEHUs MyTanuii. MyTareHbl W WX BIHMSHUE HA OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAILIMOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKHX PSAOB B
HacneacTBeHHOM u3meHuuBocTu (H.M. BaBunoB). BuesnepHas M3MEHUYMBOCTH U
HACJIEJACTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, POJb  dNUSEHEMUYECKUX Gakmopos 6
HACeO008AHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JlemoHcTpanuun

[loprpersr: I'. ne @pu3s, B. Moranncen, H. Y. BaBunos.

Tabmuet u  cxembl:  «Buasl  u3MeHuuBOCTHY, «MonudukanronHas
U3MCHUYHMBOCTD), «KoMOuHaTnBHAA W3MCHUYHMBOCTDY, «Meiio3y,
«OnnogorBopeHuey, «I'enernueckre 3a00ieBaHUs yeoBekay, « Buasl myranuii».



O6opynoBaHue: *UBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTEHH,
pucyHkH (potorpadun) >KUBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIMOHHON W3MEeHYMBOCTH. [locTpoeHne BapHallMOHHOTO psifa W
BapUALlMOHHON KPUBOM.

IIpakTnueckas padora «Myramuu y J1po3oduiasl  (HA TOTOBBIX
MUKpOMpernapaTax).

Tema 14. I'eneTuka yesioBeka

Kapuorun denoBeka. MexyHapoaHas MporpaMma HCCIIEIOBaHUS T€HOMa
yejgoBeKa. MeTonbl  HU3Y4YeHUs TEHETUKM  4YeJlOoBeKa: T'eHEAIOrMYeCKUi,
OJIM3HEIOBLIN, LIMTOT€HETUYECKUIM, MONYJISIHUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKUM. CoBpemeHHOE ONpeAcICHUE TE€HOTHIIA:
MOJIHOTEHOMHOECEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCJE C IMOMOIIBIO
[TI[P-anann3a. HacneacTBeHHbIe 3a00JI€BaHMs YEJIOBEKA. | €HHBIE M1 XPOMOCOMHBIE
0one3Hn 4esioBeKka. boJie3HM C HACIEACTBEHHOM MpeapacnoyioKeHHOCTHIO.
3HayeHrne MEAUIMHCKON T'€HETUKHU B MPEAOTBPAIICHUU U JICUCHUU F€HETUYECKUX
3a005IeBaHUI 4yenoBeKa. MeauKo-TeHeTUYecKoe KOHCYJbTHpoBaHue. CTBOJIOBbIE
kJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». DTUYECKHUE aClEKThl MCCIIEIOBAHUI B
00J1acTH peaKTUPOBAHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue ¢akTOpbl TOBBIIICHHOW YYBCTBUTEIBHOCTH YENOBEKa K
bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpYXKarolieil cpenbl. [ eHeTnueckast
PEAPACIIONOKEHHOCTh YEIOBEKA K MATOJIOTHUSM.

JemoHcTpanuu

Tabmuubl U cxembl: «Kapuotun yenoBeka», «MeToabl U3y4eHUS T€HETUKU
yenoBekay, «I eHeTnyeckue 3a001eBaHUS YETOBEKAY.

IIpakTuyeckas padora «CoCTaBJIEHHE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanust W CeJIeKIUA. 3apOXKJICHHE CEJEKIMU U JOMECTUKAIUU.
Yuenne H. W. BaBunoBa o IleHTpax mpPOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHUN U TMOPOJ
#uBOTHbIX. CopT, TmOpojda, IITaMM. 3aKOH TOMOJIOTUYECKHX pAIOB B
HacleAcTBeHHOM wu3MeHunBocth H. WM. BaBuioBa, ero 3HaueHue JJIsd
CEJIEKIIMOHHOM paOOTHI.

Metonpl cenekiMoHHOM padoThl. McKycCTBEeHHBIN OTOOp: MAacCOBBIM U
VHJIUBHIYaJbHbBIN. OTarnsl KOMOMHAIIMOHHON CCJICKIINH. HcnbeiTanue
POU3BOJIUTENCH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TMOMOIIBIO OIEHKH
(eHoTHIIA TOTOMCTBA U OTOOP MO F€HOTUNY ¢ nomoIbio aHanmmza JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIGKIIMOHHOW  paboThl.
PaananvoHHbI 1 XUMUYECKUM MYTAareHe3 Kak UCTOYHUK MYTAlUN Y KYJIbTYPHBIX



¢opMm opranuzmoB. lcronb3oBaHHE TE€HOMHOIO PEJAaKTUPOBAHUS U METO/OB
pexomOuHaHTHBIX JIHK /U1 moydeHust HCXOIHOT0 MaTepraia Jijisi CEJIEKITUH.

[lonyuyenue ITOJIUTUIOUIOB. BnyrpuBnnoBas rUOpUIU3aLUs.
brmuskoponcTBeHHOE  cKkpemmBaHue, wid  uHOpuAMHT.  HepoacTtBeHHOE
CKpeluBaHue, win ayropuauHr. ['erepo3uc u ero mpuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekiuu. OtnanénHHas rubpuauzanus. [Ipeomonenue Oecruionus
MEXBUIOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enéHast
DeOOYUAY.

CoxpaHeHue U U3y4YEeHHE T€HETUYECKUX PECYpCOB KYJIbTYPHBIX PacCTEHUU U
UX JUKUX  pOAMYEH i1 CO3JaHUsl HOBBIX COPTOB M THOPHUIOB
CEJIbCKOXO3MCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpasieHue
2EeHEMUYECKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeNsaxX YIyuueHUs CyWecmayiowux U co30anusi HO8blx NOpoo, JTUHUL U KPOCCO8, 8
MOM uyucie ¢ NpUMEHeHUeM COBPEMEHHBIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoell U nepcneKmuHblX MexHoJI02UlL.

JleMoHCcTpanuu

Iloprpersr: H. M. Basunos, . B. Munuypun, I'. /JI. Kapneuenxo, II. IL
Jlykpsanenko, b. JI. Acraypos, H. Bopnoyr, /1. K. benses.

Tabmuibl 1 cxembl: «LIeHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW NU3MEHUYMBOCTH,
«Metonpl cenexkuuny, «Otnanénnas ruopuauzamnusy», «MyrareHes.

JlaGopaTopHas padora «l3ydeHue cOpToB KYJIbTYpPHBIX PAaCTCHUN U MOPOJ
JOMAITHUX KUBOTHBIX).

JlabGoparopHas padora «/3ydueHrne METOIOB CENEKIIUHA PACTECHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUID.

Okckypeusi «OCHOBHBIE METOJbI U JIOCTHUXKEHHUSI CEJICKIIMU PaCTEHUU MU
KUBOTHBIX (Ha CEJICKIINOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIA y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, B J1aOOpaTOPHUIO
arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHO10rus 1 CHHTETHYECKAsA OMOJIOTHUSA

OOBEKThI, HCHOJb3yeMble B OHUOTEXHOJOTHUU, — KIETOYHBIE U TKAHEBbIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHUKA. TpanuimonHas
OMOTEXHONIOTUA:  XJICOOTEUEHHE, TONy4YeHHE KHUCIOMOJIOYHBIX  IMPOJIYKTOB,
BuHOAENMe. MukpoOuonorudueckuii cuHTe3. OOBEKTHl MHUKPOOHUOIOTHYECKUX
TexHoJsiorui. [Ipon3BocTBO O€nKka, aMUHOKUCIIOT M BUTAMUHOB.

Co3anne TEXHOJOTHI U MHCTPYMEHTOB IIEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHUS I'€HOMOB C II€JIbI0 MOTYyYEHUs] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKalux He BCTPEYAIoIUecs B pUpoie OMOCUHTETUYECKHUE TTYTH.



Kiierounass unxkeHepusi. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUN H
#*uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3alUg W  COMATHYECKUU
sMOpuorene3. lMcrnosib30BaHWE TallJIONAOB B CEICKIUM pacTeHuil. [lonyuenue
MOHOKIIOHAbHBIX anmumein. Mcnonv3o6anue MOHOKIOHANbHBIX U NOJIUKTIOHAIbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIIOJOTBOpEHHE. PeKoHCTpyKuus
SMIEKIIETOK U KIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAHTALUH SJIEp KIIETOK.
Texnonocuu 0300p086IeHUs, KYJIbMUGUPOBAHUS U  MUKDOKIOHATbHOZ20
DA3MHOIICEHUSA CENbCKOXO3AUCNEEHHBIX KYIbMYP.

XpoMOcOMHass W TeHHass WHKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekomOuHantubix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrkeHUss W NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHKEHEPHUH.
DKOJIOTUYECKHUE U ITUIECKUE MTPOOJIEMbI TEHHOW HHKCHEPHUH.

Menununckue ouorexnosnioruu. [locrrenomuas mudponas mequiuna. TP -
JTUATHOCTHKA. MeTa0OJIOMHBIA aHalu3, TEHOICHTPUYECKUM aHali3 MpOTeoMa
YEeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 340pOBbs. McCIONb30BaHUE CTBOJIOBBIX
kieTok. TapretHas Ttepanus paka. 3D-OnoummHxeHepuss i1 pa3pabOTKU
(GbyHIaMEHTATLHBIX OCHOB MEAMIIMHCKAX TEXHOJOTHH, CO3JaHUS KOMILJIEKCHBIX
TKaHEW COYETaHHEM TEXHOJIOTUH TPEXMEpPHOro OMONpUHTUHTA U ckaddomauHra
JUISL PEICHUS 3a/1a4 IEPCOHATM3UPOBAHHON METUIUHBL.

Coznanue BEKTOPHBIX BaKIUH C IEJbI0 00ecreueHuss KOMOWHHUPOBAHHOU
3amuThl oT Bo3Oyauteneir OPBU, ycraHoBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
dbynakimonupoBanusi PHK-cogepskanux BHUpYCOB, BBI3BIBAIOIINX 0COOO OMAacHBIC
3a00JIeBaHMS YEJIOBEKA U KUBOTHBIX.

JleMOHCcTpanuu

Tabmuer u cxemsl: «Mcnonb3oBaHNEe MUKPOOPTaHU3MOB B TIPOMBIIIIICHHOM
pou3BOACTBE», «KineTounas nnxxeHepus», «l eHHass HHKEHEPUS.

JladopaTopHas padora «/3ydenre o0bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llogydyeHrne MOITOYHOKUCIBIX TPOAYKTOB.

JKcKypeusi «bUOTEXHOJIOTMST — BaKHEWIIAas MPOU3BOAUTEINIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUIECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1.3apokaeHue M pa3sBUTHE IBOJILUMOHHBIX MNPEACTABJIEHHI B
Oonosioruun

OpomonmonHass teopusa Y. [lapBuna. IIpennocpulkM  BO3HUKHOBEHUS
napBuHA3Ma. JKU3Hb U Hay4yHas nesaTenbHocTh Y. JlapBuHa.

JBrokymue cuibl 3BoJroIuMY BUAOB 110 Y. /[apBuHY (BbICOKasi UHTEHCUBHOCTD
pa3MHOXXEHHUS OpPraHM3MOB, HACJE€ACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunrernueckod Teopun sBomonuu (CTI). Heurpanshas
teopust 3BomonMu. CoBpeMEHHas 3BOJIONMOHHAs  Ouojorusi. 3HaueHHE
ABOJIIOIIMOHHON T€OPUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpA.

JlemoHcTpanuun

[Toptpersr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosobe, Y. [Japsun, C. C. YerBepukos, 1. U. lImaneraysen, Jx. Xonneiin, /. K.
benses.

Tabmuubplt u  cxembl: «CucremMa sxkuBod mnpupoasl (o K. Jlunhaero)y,
«JlectHuna kuBBIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHUs
NpPUCIIOCOOJEHUM y pacTeHud U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta myremiectBus Y. Jlapsunay, «Haxogku Y. Jlapsunay, «@opmbl 60ps0ObI
3a cymectBoBaHue», «llopoasl romybeit», «MHorooOpa3ue KylbTYpHBIX (popm
KanmycTbl», «[lopoabl 1oManIHUX KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX BUIIOB
(mo Y. [lapBuHy)», «(CxeMa COOTHOIIEHUS JBMKYIIUX CHJI 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUHU IBOJTIOLIIY.

Tema 2. MUKpP0IBOIIOLHA U €€ Pe3yJIbTAThI

[lonmynsiuus Kak 3JeMEHTapHas eIWHULA 3BOTOUUHA. COBPEMEHHBIE METO/bI
OLIEHKM T€HETUYECKOro pa3HooOpasusi U CTPYKTyphl mnomnyianuil. M3menenue
reHopoHa MOMYJSIUU KakK 3JEMEHTAapHOE HBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHeTuueckoro pasHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOPBI (IBIKYIIUME CHUJIBI) HSBOJIONUU. MyTalmOHHBIN
nporiecc. KomOunatuBHas u3MeHUYMBOCTH. Jlpeiid reHoB —  ciydaiiHble
HEHANPABJIICHHBIE HM3MEHEHUS YacTOT ajjiesied B momymsmusax.  Oddekt
ocHoBatens. Iggexm oOymuliounoco eopaviuika. CHudiceHue 2eHemuyeckKo2o
paszHoobpasus: npuuunsl u cireocmeus. Ilposisnenue s¢gpghexma Opeiicha ceros 6
oonvuwux u  manelx  nonynayuax.  Mwurpauuu.  VM3omsuus  mOMyNSILMi:
reorpaduueckas (mpocTpaHCTBEHHAs ), Oronorudeckas (penpoayKTUBHAS).

EctectBennbiii 0oT00p — HampaBngomuid ¢(aktop sBogouud. Dopmbl
€CTECTBEHHOr0  OTOOpa:  JBWXKYILUWA, CTAOWIM3UPYIOLUIUH,  pa3pblBAIOIIM
(nm3pynTuBHbIii). [lonoBoli o0TOOp. BO3HMKHOBEHHE M 3BOJIOLMS COLMAIBHOIO
MOBEJCHUS JKUBOTHBIX.

[IprcnocOONEHHOCT,  OPraHM3MOB  KaK  PE3yJbTaT  MHUKPO3BOJIOLIMH.
BosnukHOBeHHe — mpucnocobsieHuit y  opraHu3mMoB.  ApoMopdo3bl U
uanoanantanuu. [lpuMepsl mpucnocoOIeHuil y opraHu3MoB: MOP(OIOTHYECKUe,
¢usnonornyeckue,  OUOXUMHUYECKHE,  ToBeneH4Yeckre.  OTHOCUTENbHOCTh
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepum U CTpyKTypa. BuaooOpasoBaHue Kak pe3ynbTar
MUKpo3Boonnu. M3omsiuus — kiodeBod ¢aktop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHUS: aJUIONaTPUIECKOE (reorpaduueckoe),



CUMIIATPUYECKOE (aK0NIOTHYECKOE), «MTHOBEHHOE (monumION IU3aIINS,
ruOpuansanus). JJIuTeIbHOCTh 3BOIFOLIMOHHBIX MPOLIECCOB.

Mexanu3Mbl GOpMUPOBAHUS OMOJIOTUYECKOTO pPa3HOo00pasusl.

Pone 3BOmMONMOHHON Ouonoruu B pa3pabOTKE HAyYHBIX METOJIOB
coxXpaHeHUs1 Oropa3zHoOOpa3usi. MUKPOIBOIIOLMS M KOABOJIIOLMS MAPA3UTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYUBOCTU K aHTHOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEl.

JleMOHCcTpanuu

[Toprpetsl: C. C. UeTBepukos, 3. Maiip.

Tabmuupt u cxembl: «MyTalloHHas W3MEHUYMBOCTHY, «llomynmsunonHas
CTpYKTypa Buza», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/[Bmwkyrmime
CHJIbI 3BOJIOLUNY, «DKOJIOTUYECKass M3OJISIIMS MONYISIUNA CEeBAHCKOM (openny,
«l'eorpaduyeckass M30JSALMUS  JUCTBEHHULBI CHOMPCKOW U JIMCTBEHHMLIBI
naypckoity, «[[omynsiuoHHbIE BOJHBI YUCICHHOCTH XUIIIHUKOB U KEPTB», «Cxema
JIEUCTBUSL €CTECTBEHHOr0 o0TOOopa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«aaycTpruanbHblii MenaHu3mM», «KuBble UCKomaeMbie», «[lokpoBuTenbscTBEHHASA
OKpacka KUBOTHBIX», «IIpegynpexnaronias OKpacka KUBOTHBIX,
«®usnonornyeckue ananranuny, «lIpucnocoOIeHHOCT, OpraHu3MoOB U €€
OTHOCHUTENIBHOCTBY, «Kpurepun Buaa», «Buubl-nBoMHUKN», «CTpyKTypa BHAA B
npupoze», «Crocodsl BupooOpazoBaHus», «I'eorpaduueckoe BHmo0Opa3oBaHuE
TPEX BHJOB JIAHJBIICH», «DKOJOTMYECKOE BHUJI000pa30BaHUE BHUAOB CHHUID),
«Tonumnonsl pacteHuity, «KamycTHO-peIedHbIN THOPHIY.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesia MTUIl U
3BEpeil ¢ MpUMepaMH pas3IMYHBIX MPUCIOCOOJNICHUHM, uydesa MNTHUI] U 3BEper
pasHbIX BHUJOB, Tepbapuu pacTeHWil ONM3KUX BHJIOB, OOPa30BaBIINXCS
Pa3IUYHBIMU CIIOCOOAMHU.

JlabopaTtopHas paGora «BblsiBIEHHE W3MEHUMBOCTH Y 0COOEH OJHOTO
BUJI».

JladbopaTtopnas  padora  «lIpucnocoOneHuss  opraHusmMoB U HX
OTHOCHUTEJIbHAS LIEIECO00PA3HOCTHY.

JlabopaTtopHas pabora «CpaBHeHHE BUIOB 1O MOpP(}OIOrHYECKOMY
KPUTEPUIOY.

Tema 3. MakpodBoJloLMA U €€ pe3yJbTaThl

Meronpl n3ydeHuss Makpo3BOJIOUMH. IlaneoHTonormueckue  MeTOoAbI
n3ydeHus: HBomonuu. llepexogneie @QopMbl M (PUIOTEHETHYECKUE  PSAJIbI
OpPraHU3MOB.

buoreorpadguueckue meronsl u3ydeHus: sBomouuu. CpaBHeHUE (IOpHI U
dbayHsl MaTepukoB M OCTpoBOB. buoreorpaduueckue ob6mactu 3emuu. Bumabi-
SHJIEMUKHU U PEJIUKTHI.



OMOpHOSIOTUYECKHE U CPABHUTEITHHO-MOP(OTIOrHYECKre METOIbl U3y4EHUs
BOMIIOIMHU. ['eHeTHYeCKMe MEXaHW3Mbl JBOJIIOLMM OHTOI€HE3a W IOSIBICHHUS
OBOJIOUMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYHBIE W  QHAJIOTWYHBIE  OPraHBbL.
PynumenTtapHple  opranbl M araBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMUYECKHME W  MaTeMaTU4ecKMe  METOAbl  M3YyYEHHs]  DBOJIIOLUU.
I'omonornunsie reHbl. COBpeMEHHbIE METOJbl MOCTPOEHUS (UIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTaIlUU U 3BOJIOLMS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBWia) BOTONUH. [Ipunyun cmensvl yHKyui.
HeoOpatumocts sBomtouuu. ApanTuBHas paauanusa. HepaBHOMEPHOCTh TEMIIOB
JBOJIFOLIAH.

JleMoHCcTpanuu

IToptpetsr: K. M. bap, A. O. Koanesckuii, @. Mromep, 3. [ ekkeb.

Tabmuubl u cxembl: «OUIOTEHETHUECKUHM Psi JIOMAAN», «KAPXEONTEPUKCY,
«3Bepo3yObie  smepbl»,  «Creronedansy,  «Punuoputh»,  «CeMeHHbIE
ManopoTHUKW», «buoreorpadguueckne 30HBI 3eMiam», «Jlpeiid KOHTHUHEHTOBY,
«PenukTh», «HauanpHble cTaguu SMOPUOHAIBHOTO PAa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AHAJIOTMYHBIE OpraHel», «PyaumMeHThD,
«ATaBU3MBD), «XPOMOCOMHBIE HA0OpbI YEJIOBEKAa M IMIHUMMaH3e», «l JIaBHBIE
HampaBJICHUs 3BOIIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOIIOLIUN.

OO6opynoBaHue: KOJJICKIIMH, TrepOoapuu, MYJSDKM MCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKA TOMOJIOTMYHBIX, AaHAJIOTHYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUN HACEKOMBIX.

Tema 4. IIpoucxoxkaenne U pa3BuTHE KU3HU HA 3emJie

Hayunble rUmoTessl NpPOUCXOXKIEHUS JKM3HM Ha 3emie. AOHOreHes u
naHcnepmusi. [loHayuHble NpeCcTaBiICHUS O 3apOKICHUM KU3HU (KPEALIMOHU3M).
I'mnoresa MOCTOSSTHHOrO CaM03apOKIEHUS KU3HU U €€ OIpoBEPKeHHE onbITaMu D.
Penu, JI. Cnamnanmnanmy, JI. [lactepa. [Ipoucxoxnenne »u3HU U aCTPOOHUOIOTHSI.

OcHOBHBIE ATaIlbl HEOPraHNU4eCKON ABOJIIOLINH. [InanerapHas
(reonoruyeckas) ODBOJIONMSA. XHUMHYECKas OHBOMIONMS. AOHOTreHHBIM CHHTE3
opraHmyeckux BeniecTB u3 Heopranuueckux. OmeiTr C. Mummepa u I'. IOpm.
OO6pazoBanue monMMMEepoB U3 MoHOMepoB. KoamepBarnas rtumoresa A. .
Onapuna, runore3a nepBu4HOro OymnboHa J[x. XonnelHa, reHeTuyeckasi THIoTe3a
I'. Mémnepa. Pubozumbl (T. Yek) m rumoreza «vmupa PHK» V. T'mnbGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE TPOTOKJIETKH.

Hctopus 3emuin M MeToAbl €€ u3ydeHHs. VICcKolaeMble OpraHn4yecKHe
octatku. ['eoxpononoruss u €€ w™eronapl. OTHocUTeNbHas © abCOMOTHAs
TE€OXPOHOJIOTHS. [ €0OXpOHOIOrYeCKas MIKana: S0HbI, 3Pbl, IEPUOBI, STOXU.



HavanpHble STanbl OpraHUYecKord 3BoMOUMH. [losiBIIEHHE W 3BOIOLUSA
HEPBbIX KJIETOK. DBOJIOLUSA MeTaboian3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOIJIEHKN KaK aHaJIOT MEPBbIX HA 3eMJie COOOIECTB.
CrpomaronuTtsl. [IpokaprOTBI U 3yKapHOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUHMOHOTreHe3). DBOJIOLMOHHOE TPOUCXOXKICHNE
BUpYCOB. [IpoMCXOXI€HHME MHOTOKJIETOYHBIX OpraHu3MoB. DBoO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl IBOJIIOIMU BBICIIUX pacTeHui. OCHOBHBIE apoMopdo3bl
pacteHnii. Bpixom pacreHnii Ha cymy. IlosBieHHe CIIOPOBBIX pPacTEHHUW U
3aBoeBaHne uMHU cymHd. CemeHHble pacTeHusa. [IpoHCXOXIEeHHE IBETKOBBIX
pPacTeHUMN.

OcCHOBHBIE 3Tambl 3BOJIOLUUU >KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
®KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — TMOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBeie XOpaoBbIE KUBOTHBIE. JKM3HB B BOJE. DBOMIOIUS MO3BOHOYHBIX.
[Tpoucxoxaenue ampuobuit u pentuwnuil. [IpoucxoxIeHHEe MIICKONMUTAIOMNX U
ntull. [lpuanun kmoyeBoro apomopgosza. OcBoeHHe O€ClO3BOHOYHBIMH U
MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xu3HM Ha 3eMie IO 3paM M IEpPUOAaM: apxel, MpOoTepo30il,
najgeo3or, Me3030M, KailHo30M. OOmias  XapakTepucTuKa KiIuMmara H
IEOJIOTUYECKUX IpolueccoB. llosgBieHne M pacuBeT XapaKTEpHBIX OpPraHU3MOB.
VYrineobpazoBaHue: €ro ycaoBUs U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHHUSI — 3KOJOTMYECKUE KPU3KUCHI mpouuioro. IIpudnHel u
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKUN KPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus 6uopazHooOpasusi Ha 3emie.

CoBpeMeHHasi cucTeMa OpraHuyeckoro mupa. [IpuHuunbl Kraccuduxauu
opranu3mMoB. OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

JlemoHcTpan UM

[Toptpersr: ®@. Penu, JI. Cnamnanuanw, JI. Ilactep, . 1. Meunukos, A. W.
Omnapun, x. Xonaein, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmuier u cxembr: «Cxema onbita @. Penny, «Cxema ombita JI. TlacTepa mo
U3YYEHUIO CaMO3apoxIeHus Xu3Hu», «Cxema ombita C. Mumepa, I'. FOpu»,
«JTanel  HEOPraHMYECKOW  3BOMOLUW»,  «['€0XpoHOJOrMyeckas  IIKaJay,
«HavanbpHble 3Tanbl OpraHMYEcKor IBOIOLUNY, «Cxema o0pa3oBaHUsA IYKApUOT
nyréM cumoOunorenesa», «Cucrema >XKUBOW HpUpOabl», «CTpoeHHE BHUpYCay,
«Apomopdo3bl  pacteHuit», «PuHHOPUTH, «OOHOKIETOYHBIE BOIOPOCIU,
«MHOroKJIeTOuHBIe  BOAOpocn», «Mxu», «llanoporHukn», «I oloCcEMEHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHU», «CxemMa pa3BUTUA >KUBOTHOTO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreimue», «KullIeYHONMOIOCTHBIEY,
«IInockue YEpBW», «YneHucToHoruey, «PBIOBIY, «3eMHOBOHBICY,



«IIpecmbikarommecs», «lItumpy, «Mnekonuraroume», «Pa3BuTue XU3HH B
apxeuckou 3pe», «Pa3BuTue )XU3HU B MPOTEPO3OUCKOU 3pe», «Pa3BuTue KU3HU B
MaJIc030MCKON dpey, «PazBuTue Ku3HU B ME3030MCKOU dpey, «Pa3Burue kxu3HH B
KallHO30MCKOH 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPa».

OGopynoBanue: repbapuu pacTeHUN pa3IUUHBIX OTJIEJIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXXHBIE MPEMapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUICKIIUH
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, 4Yydella NTULl W 3BEPEW,
KOJUIEKIIMA OKaMEHEJIOCTEW, TOJIE3HBIX MCKOIMAEMBIX, MYJSKH OpPraHUYECKHUX
OCTATKOB OPraHU3MOB.

Bupryanbnas  JsadoparopHass padora «MopaenupoBaHue — ONBITOB
Munnepa—tOpu 1o n3ydennio abMOreHHOT0 CUHTE3a OPraHWYEeCKUX COSAMHEHUN B
MIEPBUYHOM aTMochepey.

JlabopaTropHas pabGora «/3ydeHue M omnMcaHue HCKOMAEMbIX OCTaTKOB
JPEBHUX OPraHU3MOBY.

IlpakTuyeckass padora «l3yueHne oCOOCHHOCTEW CTPOCHHUSI PACTCHHUI
Pa3HBIX OTHAEIIOBY.

IIpakTnueckas padora «/3ydeHue 0oCOOEHHOCTENW CTPOCHHS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxokaeHne 4eJI0BEKAa — AaHTPOIOr eHe3

Pa3zgensl 1 3a1aun aHTpONOIOruUu. MeTo bl aHTPOIOJIOTUH.

CraHOBIIEHHE NPENCTABICHUN O IPOUCXOXKIACHUH YeEJOBEKa. PemuruosHeie
B033peHusA. COBpEMEHHBIE HAYYHBIE TEOPHUHU.

CX0JIIcTBO YenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMM:  CPAaBHUTEIBHO-
MOP(OJIOTHICCKHE, AMOPHOJIOTHYECKHUE, (hU3M0JI0r0-OMOXUMHUYICCKHE,
noBefeHyeckre. OTIMYMS YENOBEKa OT )KUBOTHBIX. [IpAMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BUTHE rOJI0BHOrO MO3ra U BTOPOU CHUTHAIBHOMU
CUCTEMBI.

JIBroxymue cuiibl (hakTopbl) aHTPOMOTeHE3a: OMOJIOTUUECKHE, COLMAIIbHBIC.
CooTHotieHre OMOIOTHYECKUX U COLIMATIBHBIX (PaKTOPOB B AHTPOIIOTEHESE.

OcHOBHBIE CTaIuU aHTpororeHe3a. PaHHue 4YenoBeKOOOpazHbIe O00E3bsIHBI
(TPOKOHCYIIBI) U PAaHHUE TTOHTUBI — OOIIHME MPEIKH YeT0BEKOOOpa3HbIX 00€3bsSH U
MOJer. ABCTPAJIONUTEKH — ABYHOTHE MPEAKHU JIIOAEU. UelmoBEeK yMenblil, IEpBbIE
V3TOTOBJICHUSL OPYAUU Tpyaa. YelnoBeK NpAMOXOISIINM U MEPBBIA BBIXOJ JIFOACH
3a  mnpeaenasl  Adpuxu. YenmoBek redaenbOeprckuii  — oOmMM  IpesoK
HEaHIePTAILCKOr0 YEIOBEKA U 4YEJIOBEKa pasyMHOro. YesoBeKk HeaHIepTaIbCKUN
KAaK BHUJ JIIOJEH XOJOJHOrO KJMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKMI YEJIOBEK, OCBOEHHME KOHTHMHEHTOB 3a mpeaenaMu AQpHUKU.
[TaneoreneTnka u najaeoreHOMHKA.



DBOJIOIMSA COBPEMEHHOI0 4esioBeka. EcTecTBEeHHBIM OTOOp B MOMYJISALIUSIX
yenoBeka. MyTranuoHHbIN mporecc U nonumopdusm. [lonmynsiiroHHBIE BOJHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEISA» B MOMYJSIIUSIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. Ilonstne o pace. bonpmme packl: €BpOIEOUIHAs
(eBpasmiickas),  aBCTpajlo-HerpouaHas  (PKBaTOpHalibHAs),  MOHTOJIOMJIHAS
(a3narcko-amMepuKaHcKas). BpemMss m myTu pacceleHusi 4elnoBeKa IO ILJIAHETE.
EnuHcTBO  uyenoBeueckux  pac. HayyHas  HECOCTOSTENbHOCTh  pacu3Ma.
[IprcnocoOIEHHOCTh, YEeIOBeKa K pa3HBIM YCJIOBHUSM OKPYXKAIOIICH CpPEeIbl.
Brnusgnue reorpaduueckoit cpeabl U apeidda TEeHOB Ha MOpP(GOIOTHI0 |
(bU3HOIOTHIO YEIOBEKa.

MexauciummHapable  MeToAsl B (u3uYeckor  (OMOJIOTHYECKON )
AQHTPOIIOJIOTUHM.  ODBOJIOUMOHHAS ~ AHTPONOJOTMS W IAJEOaHTPONOJIOTHS
YEeJIOBEUECKUX NOMyJAUi. bruocoluanbHble UCCIEIOBaHUS MPUPOJIBI YEIOBEKA.
HccnenoBanne K03BOMIONUNA OMOJIOTMYECKOT0 U COIMATIBLHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 5. A. Porunckuii, M. M. I'epacumos.

Tabmuier U cxeMbl: «MeToabl aHTPOIOJIOTHNY, «I 0JIOBHON MO3T YEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBDY, «CKENeT YeloBeKa M CKEJIET UIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MBbDY, «JIBUKYIINE CUIIBI aHTPOIIOT€HE3a», «DBOIIOIMOHHOE
IPEBO  YEJIOBEKa», «ABCTpallonuTek», «YeynoBek  ymenblid», «YemoBek
NPAMOXOAAIINNY, «J[eHncoBckuil yenoBek» «Heannepranbip», « KpoMaHbOHIIB,
«IIpenku yenoBekay», «ITarbl IBOIIOLHNH YelIOBeKay, «Packl uenoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTEeH, TMpeIMETOB MaTepualbHOU
KyJIbTYphl TMPEIKOB dYEJIOBEKa, penpoayknuu (doTtorpaduu) KapTuH C
MUQOJOTUUECKUMU ¢ OUOJEHCKUMM CIOKETaMHM TPOMCXOXKJICHHUS 4eJIOBEKa,
dororpadun HaX0OK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJICIIb
yeperna 4YelOBEeKa W uepena IIMMIIaH3€, MOJENb KUCTH 4YEJIOBEKA U KHUCTH
HIMMITIaH3€, MOZENH TOPCa IPEAKOB YEIOBEKA.

Jlaboparopnasi pabora «l3yueHne OCOOCHHOCTEH CTPOCHUSA CKeJleTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHue 73KOIOrHUECKUX aJanTaluid 4eJI0BEKay.

Tema 6. Jkonorusi — HaAyKa O B3aMMOOTHOLIEHHSIX OPraHMU3MOB WU
HAOPTraHU3MEHHBIX CUCTEM C OKPYKaIollel cpeaoi

3apoXIeHHe U pa3BUTHE HKoJoruu B Tpyaax A. ['ymbonsara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
sKoJioruu. CBsI3b IKOJIOTHH C APYTUMU HayKaMH.



Metonbl sxonoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B DKOJIOTUH:
npupofHble W JnaboparopHbele. MojaenupoBaHue B 3KOJOTUU. MOHUTOPHUHT
OKpY>KaroIIel Cpe/ibl: JIOKAJIbHBIN, PErHOHAIBHBIN U TJI00AIbHBIMN.

3HaueHUE DJKOJIOTMYECKMX 3HAHMM JJI  4YEJIOBEKA. OJKOJIOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBA3EH 4YEJIOBEUECTBA C NpuUpomon. PopMHpOBaHHE
AKOJIOTMYECKOM KYJIBTYPBI U SKOJIOTMYECKON IPaMOTHOCTH HACEIECHUS.

JemoHcTpanuu

[Toptpets: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuuel 1 cxemsbl: «Pa3znensl skodorumy, «MeTtoasl sKoaorum», «Cxema
MOHHUTOPHHIA OKPYKAOILIEN CpeabD».

JlaGoparopHas padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCJICTOBAHUN.

Tema 7. OpranusmMsbl U cpeia OOMTAHUA

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTU UX AeicTBusa. Knaccudukanus
AKOJIOTHYECKUX (PaKTOPOB: aOMOTHYECKUE, OMOTHUYECKHE, aHTpoToreHHbIe. O01me
3aKOHOMEPHOCTU JIEHCTBUS dKojormueckux Qaxrtopos. IlpaBuno munumyma (K.
[Mmnpenrens, FO. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOHMOHTHBIC
OpPraHHU3MBI.

Abuornyeckue Qaxtopel. CBeT Kak 3kojiorndyeckuil Qakrop. JlelicTBue
pa3HbIX YYAaCTKOB COJIHEYHOT'O CIEKTpa Ha OpraHU3Mbl. DKOJOTUYECKHE TPYIIIbI
pacTeHMil M JKMBOTHBIX IO OTHOLICHHIO K cBeTy. CHUTrHaJbHas pojib CBETa.
doTonepuoansm.

Temneparypa kak skonoruueckuii akrtop. JleiictBue Temmneparypsl Ha
opraHu3mbl. [IoMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak 3konorudeckuit ¢aktop. I[lpucmocobneHust pacteHuii K
nojiepxkaHuio BogHoro Oamanca. Kmaccudukamusi pacTeHud MO OTHOLIEHHIO K
Bojzie. [Ipucnoco6ienust >KkMBOTHBIX K M3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHWsI OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
rIyOMHHAasT  TMOAMOYBEHHAs,  BHYTPHUOpPraHU3MEHHas.  DU3MKO-XUMUYECKUE
oco0eHHOCTH cpeA oOuTaHUs opraHu3moB. llpucmocoOsieHusi OpraHu3MOB K
KU3HH B Pa3HbBIX Cpeaax.

buonornueckue putMbl. BHemHne um BHyTpeHHHUE pUTMBL. CyTOUYHBIE H
rogu4yHbpie puTMBbI. [IprUCOCOOIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH JKU3HU.

Kusnennvie Qopmbl  opranusmoB. lloHsTMe o KuU3HEHHOW (opme.
Kusznennsie popmbl pacTeHUI: AEPEBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOT'OJIETHHE



TpaBbl, OJHOJIETHUE TpaBbl. JKuU3HEHHbIE (OPMBI KUBOTHBIX: THIPOOHOHTHI,
re0OHOHTHI, a3pOOHNOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnyeckue  (akToOphI. Bunbpl  OMOTHMYECKMX  B3aUMOJCHCTBUI:
KOHKYpEHIUS, XUITHUYECTBO, cMMOU03 U ero ¢opmsl. [lapasutusm, koomnepauus,
MyTyaiau3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxJieOHN4YecTBO). Herpoduueckue
B3auMojieicTBua  (Tormueckue,  (Gopuueckue, (Habpuueckue).  3HaUCHHE
OMOTHMYECKNX B3aUMOAECUCTBUM ISl CYIIECTBOBAHHUS OPraHW3MOB B Cpele
obutanud. [I[pyHIUIT KOHKYPEHTHOT'O UCKIIIOUECHHUS.

JlemoHcTpanun

Tabmuupl ¥ cxeMbl: «IKoJiorudueckue (akTopbl», «CBETOBOW CIEKTpY,
«OKOJOrMYECKUE TPYIIIbI )KUBOTHBIX 110 OTHOIIEHHUIO K CBETY», «TeImIOKpoBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKHUE afanTaluu
KHUBOTHBIX», «Cpeapl O0OWTaHUS OpPraHU3MOB», «bBHOIOTMYECKHE pPUTMBIY,
«Kuznennole  ¢GopMbl  pacteHHil», <«OKusHeHHbIEe  (DOPMBI  KUBOTHBIXY,
«9KOocuCcTEMA MHUPOKOJIUCTBEHHOI O JIECay, « IKOCUCTEMA XBOMHOIO Jecay, «lLlenu
NUTaHUs», «XumHu4ecTBo», «llapasutuzm», «KonkypeHuus», «CumMOu03»,
«KommeHncaimszmy.

OobopynoBanue: repbdapuu pacTeHUW W KUBOTHBIX, IPUCIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX 3KOJOIMYECKUX (DaKTOpOB, repOapuu CBETOIIOOUBBIX,
TEHENIOOMBBIX M TEHEBBIHOCIUBBIX PAaCTEHUH, CBETONIOOUBHIC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE pPACTEHUA, TepOapruu U KOJJIEKIIMH TEIJIOIO0UBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTCHH, dydeNia MTHUIl U 3Bepei, repdapuu
pacTeHuii, OTHOCSIUXCSA K TUrpodutam, kcepoduram, mMe3oduram, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIUU UBOTHBIX, OOUTAIOIIUX B PAa3HBIX Cpeaax,
repbapud W KOJUIEKIIMM pPACTEHUH U JKUBOTHBIX, OOJAQJAIOIIUX YepTaMH
IPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKU3HU, TepOapuu u
KOJUICKIIUM PACTEHUM M KUBOTHBIX Pa3IMUHBIX >KM3HEHHBIX (OPM, KOJUICKIIHH
’KUBOTHBIX, yJaCTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHasi paGora «BbIsBI€HHE TMPUCIIOCOOJICHUH OpPraHU3MOB K
BJIMSTHUIO CBETA».

Jlaboparopnasi pabGora «BpiABIE€HHE MPUCIIOCOOIIEHUH OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhI».

JlabopaTropHass padora «AHAaTOMHUYECKME OCOOCHHOCTH pACTEHUU U3
pa3HbIX MECT OOUTaHUS.

Tema 8. Jkosrorust BUA0B U NOMYJISALMI

OKOJIOTUYECKHE  XApaKTEPUCTHKU  IMOMYJSALHUU. [lomynsaumst ~ Kak
Ouonoruyeckas cucreMa. Poiib HEOTHOPOJIHOCTH Cpelbl, (pUu3ndueckux 0apbepoB U
0COOEHHOCTEW OMOJIOrMU BUJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPbI
nomyisinquid. OCHOBHBIE IIOKA3aTENW IONYJSILUU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasT W TIOJOBasg CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTpAIUS.

DKkoyiorudeckasi CTpykrypa nonyssiiuu. OleHKa YUCICHHOCTH TOMYJISIUU.
JInHaMuKa MOMyJSIUU U €€ perysiuus. bUOTHYecKrid MOTEHLIHAN MOIMYJISIUU.
MopaenupoBanue AMHAMUKU nonyisiiud. KpuBbie pocTa YMCI€HHOCTH TTOMYJISIITUU.
KpuBbie BbDKMBaHUA. Perynsius 4YHCICHHOCTH TOMYJSILUNA: poiib (HaKTOPOB,
3aBHUCSIINX U HE 3aBUCSIIHUX OT MNIOTHOCTH. DKOJIOTMUYECKUE CTPATETUU BUOB (I- U
K-cTparerun).

[Tonsitue 00 3KoMOTMYECKOW HuIIe Buja. Mectoobutanue. MHoromepHas
MOJZieNb dKojornueckor Humu Jx.M. XaruuHcoHa. Pa3Mepbl 3KOJIOrMYeCcKOu
Huiy. [ToTeHuManbHas U peaiv30BaHHAs HUIIU.

Bun kak cucrema nomyisinuMii. Apeasbl BUIOB. Buapl M HX JKU3HEHHBIE
CTpaTeruu. JKOJOTHUYECKUE SKBUBAIECHTHI.

3aKOHOMEpPHOCTH TOBEJACHUS M MUIpAlMi JKUBOTHBIX. buHojoruueckue
WHBA3UHU YYKEPOIHBIX BUIOB.

JleMoHCcTpanuu

IToprper: [Ixx. M. XaTunHCOH.

Tabmuet 1 cxeMbl: «ODKOJOTMYECKHE XapaKTePUCTUKHU  TOMYJISIIIUN,
«IIpocTpancTBeHHass  CTpyKTypa nonyasauuu», «Bo3pacTHble  mupaMujbl
nonyysinuny», «CKOpPOCTh  3acCelieHHs] TOBEPXHOCTH 3E€MJM  Pa3IUYHBIMU
opranuzMmammny», «Mojenp s3xonorndeckord Humu /x. M. Xatuunconay.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIUH JKUBOTHBIX.

JlaGopaTtopHasi  pabora  «llpucrnocoOneHus ceMsH  pacTeHHMH K
pacCEeIEHUION.

Tema 9. Jkomorus cooduecTB. IKOJI0rN4eCKUE CUCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3u MeEXIy
OpraHu3MamMu B OMOIIEHO3E.

OxocucteMa kak otkpeitas cucteMa (A. Jx. Tencnu). OyHKIMOHAIBHbBIE
OJIOKH OpraHu3MOB B JKOCUCTEME: MPOJYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
Tpodpuueckue ypoBHu. Tpoduueckue uenum u cetu. AOuorudyeckue OJOKH
skocucteM. [1ouBbl U Wbl B 3KOcUcTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  MOKa3zaTeldu  JAKOCHCTeMBbl. buomacca u  HOpoOAYKIUS.
DKOJIOTUYECKUE MUPAMUIBI UUCeT, OMOMACChl U SHEPTHH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotixu. Daykmyayuu.
HanpasnenHsle 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPOIOI€HHBbIE BO3JEHCTBUS Ha
cykueccuu. KnnmakcHoe coobuiectBo. bruopaznooOpasue v moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYUBOCTH COOOIIIECTB.



[IpupoHbIE 3KOCUCTEMBI. DKOCUCEMbL 03ED U peK. DKocucmemvl Mopeu u
0KeaHo8. IKocucmemvl MyHOp, 1eco8, cmenell, nyCmbitb.

AHTpPOIIOTCHHBIC JKOCHUCTEMBI. ATpO3KocHCcTeMa. ATporeHo3. Pazmimams
MEX Iy aHTPOIIOT€HHBIMU U TIPUPOJHBIMHU IKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTBI YpOO3KOCHCTeM. [ opozckas
dnopa u dayna. CunanTpomnuzamusi Topojckod ¢(ayHel. buomoruueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBHIA OPraHU3MOB B
aKkocuctemax. Ponb Kackaowmozo sghghexma u 6u008-30upuxamopos (Kiouesvix
61008) 6 yHKYuOHUposaHuu 3Kkocucmem. IlepeHOC IHEPTUM U BEIIECCTB MEXTY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MTOMYJISIIAN U 3KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOITOTCHHBIX BO3ICHCTBHIA.

Mexarnusmol 8030eliCmeus. 3aepsA3HeHUl  pPAa3HbIX Mmunos Ha
CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHOBbL  DKOJIOZUYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€LLCMBUSL.
MeTomonoruss MOHUTOPHHTA €CTECTBEHHBIX M aHTPOTIOTEHHBIX YKOCHUCTEM.

JleMoHCcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupr wu cxembl:  «CTpykTypa  OHOLIEHO3a»,  «JKocucTeMa

IIMPOKOJIMCTBEHHOTO JIeCca», «DKOCUCTEMA XBOMHOIO Jecay, « DyHKIIMOHAIbHBIC
TPYIIBl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEN,
«llenmn nmutanus (macTOUIHAS, AETPUTHASN)Y», « IKOJOTHUECKAs MTUPAMUIA YUCEID,
«IKonorudeckasl nupamuia OMOMacChDy, «IKOJOTUYECKAsT TTUpaMUIa dHEPTUN»,
«O0bpazoBanue 6osotay, «llepBuunas cykieccus», «BoccTaHoBlIeHHE Jieca TOCE
noxxkapa», «9KOocucTeMa o3epay», «ArpoueHos», «KpyroBopor BemIECTB M MOTOK
SHEPruu B arpoueHo3ey, «[Ipumepsl ypooskocucTem.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesia MTUIl |
3Bepeid, repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJEITb
HKOCUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanue ypoo3KOCUCTEMBD.

JlabopaTtopHas pabora «l3ydenune pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «IKCKypCHsl B TUITUYHBIN OMOTeoneHo3 (B ayOpaBy, Oepe3HsK,
ebHUK, Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKckypeusi «IKCKYpCUsi B arpodKOCUCTEMY (Ha TMOJ€ WU B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocgepa — riiodanbHasi IKoCUCTEMA

buochepa — obmennanerapHas o0Oojouka 3eMJid, TJ€ CYIIECTBYET WU
CyIIIECTBOBaJA KU3Hb. PazBuTue mnpejacTaBienuii o ouocdepe B Tpynax 3. 3rocca.



VYuenue B. . Bepnanckoro o 6uocdepe. O6aactu 6uochepst u e€ cocras. XKupoe
BeliecTBO Ouocdepsl U ero HyHKIIHH.

3aKOHOMEpPHOCTH cylecTBoBaHUsl Onocheprbl. OcodeHHOoCcTH OHMocdepbl Kak
rI100abHOM SKocUucTeMbl. JJuHaMudeckoe paBHoBecue B ouocdepe. KpyroBoporsl
BELIECTB U OMOr€0OXUMHYECKUE LUKIIbI (Yraepoaa, a3oTa). PUTMUYHOCTD SIBIEHUMN
B Onocdepe.

3oHanbHOCTh Ouocheprl. Ilonstue o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIC JIeCca, CMEIIaHHbIE U MUPOKOJUCTBEHHBIE Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOMIMYECKUE JIECA, BHICOKOTOPhs. KiuMar, pacCTUTENbHBIN U KUBOTHBII
MUp OMOMOB CYyIIH.

CrtpykTypa u QYHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTSHITANIA U
o6nochepHbIX QyHKIUH.

JdeMoHCcTpanuun

[Toptpertsl: B. Y. Bepnaackuii, 3. 3rocc.

Tabmuer u cxembl: «['eocdepsr 3emumy», «KpyroBopor azora B mpupoje,
«Kpyrosopor yriepoga B mpupoae», «KpyroBopor kuciopoma B HpUPOIEY,
«KpyroBopot Bombl B mpupomae», «OcHOBHBIE OMOMBI cymmmy, «KmnMarnueckue
nosica 3eman», «TyHapay, «Taitray, «CMemanubiii jec», «IIIupoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHDY, « Tponuueckui Jiecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YestoBek U OKpy:Kawiuas cpeaa

DKOJIOTMYECKHE KPU3UChl W HUX MPUYUHBL. Bo3aeiicTBue uyeraoBeka Ha
ouochepy. 3arps3HeHue BO3AYITHON cpenbl. OxpaHa Bo3ayxa. 3arpsS3HEHHUE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbel. OxpanHa
MOYBEHHBIX pecypcoB. I3MeHeHne Kiumara.

AHTpPONIOT€HHOE BO3JICUCTBUE HA PACTUTEIBHBIN U KMUBOTHBIM MHUpP. OXpaHa
pPaCTUTENBHOIO W KUBOTHOrO MHUpa. OCHOBHBIE MPUHLMUIBI OXPaHbl MPUPOJBI.
Kpacubie xuuru. OcobGo oxpansembie mnpupognbie Ttepputopuu (OOIIT).
Boranuyeckue caapl ¥ 300JI0rMUECKUE TTAPKH.

OCHOBHbBIE MNPUHIUIIBI YCTOMYMBOTO Pa3BUTHSI YEIOBEUYECTBA U MPHUPOJIBIL.
PanvonanbHO€  MPUPOJONOIB30BAHME M COXpaHEHHE  OMOJIOTMYECKOro
pazHooOpasust 3emim. OOmMe 3aKOHOMEPHOCTH TJI00ATBHBIX HJKOJOTHYECKUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSITHBIE TTOCIIEACTBUL.

Pa3zButrie METOJIOB MOHUTOPHHIA pPa3BUTHUA ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvie uccie0oanus nepexooa K pecypcocdepezaiowei U
KOHKYPEeHmMOoCcnocobHou snepeemuke. buonozuueckoe paznoobpasue u 6uopecypcei.
Hayuonanvnvlie ungopmayuonnvie cucmemsi, obecneuusaiowjue O0OCmMyn K
uHgopmayuu nO COCMOAHUIO OMOEeNbHbIX U008 U dkocucmem. OcHobl



sKopeadbuumayuyu Kocucmem u cnocoboos 6opvOvl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpyxyus mopckux u HazeMHuIX IKOCUCTEM.

JleMoOHCcTpanuu

Tabmumet  u cxeMbl:  «3arpsisHeHue  atMochepwl»,  «3arps3HEHUe
ruapocepb», «3arps3HeHue 1ouBb», «llapHukoBbli  3ddexT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY, «MoIeTH yIPaBIIEMOTro MUPa.
O6opynoBanue: ¢ororpadun oXpaHseMbIX pacTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccuiickont @enepanun, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHMUS ITIPOI'PAMMBI 110
BNOJIOI'A HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCsI MpPOrpaMM CpeAHEro oOIIero o0pa3oBaHUs: JIMYHOCTHBIEC,
MeTanpeIMETHbIC U MPEMETHBIC.

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOCHHSI MPOTPAMMBI IO OMOJIOTHUN
BBIICJICHBI CJICAYIOIIUE COCTABJISIONINE: OCO3HAHUE O0YYAIOITUMUCS POCCUUCKOM
IPaKIaHCKON WJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOMpENEJICHUIO, Haiuyue Momusayuu K OOy4eHUI0  OHOJIOTHUH,
yeleHanpasieHHoe pazeumue BHYTPEHHUX YOEKIECHUN JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPATULMI PA3BUTHUS OUOIOTMYECKOTrO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA IIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUsl, Haluyue NpasoCO3HAHUS  DKOJOTHYECKOM
KYJBTYPbI, CHOCOOHOCMU CMABUNb TICIIA U CTPOUTH KU3HEHHBIE TUIAHBbI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS IIPOrpaMMBbl 1O OMOJIOTHH JOCTUTAIOTCS
B €JIIMHCTBE Yy4e€OHOM U BOCHUTATEILHON JEATEILHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLUOKYJIbTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMaMH
MOBEJICHUS UM CIOCOOCTBYIOT TIpOlleCCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS H
CaMOpPa3BUTHS, Pa3BUTUSI BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA U
YBAXEHUS K 3aKOHY W MPABOIOPSAKY, YEJIOBEKY TPyAa U CTApIIEMYy MOKOJEHHUIO,
B3aMMHOI'0 YBaXXCHUsI, OCpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUIO H
TpaJIUIAsIM MHOTOHallMOHAJIbHOTO Hapoaa Poccuiickoii ®enepanuu, npupone U
OKPYXKAIOILIEN CPEIE.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUsA Yy4yeOHoro mnpeamera «buonorus»
JIOJKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIINUXCSl PYKOBOICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIINX
TPAIULIIMOHHBIM [IEHHOCTSIM POCCUUCKOr0 OOIIECTBA, PaCIIUPEHHE >KU3HEHHOTO
OMBITA U OMbITA JACSITEILHOCTH B MPOLIECCE pealin3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEJILHON JIEITEIIbHOCTH, B TOM YHCJIE€ B YACTH:

1)rpaxaancKoro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IPAKTAHCKON MO3UIIUUA 00 YUAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTrO 00IIeCTBa;

OCO3HAHWE CBOMX KOHCTUTYIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIESITEIHPHOCTH TIPU CO3JaHUU
y4eOHBIX TPOCKTOB, PEIICHUH YUY€OHBIX M IMO3HABATEIbHBIX 3a/a4, BBIMOJHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OIPENETATh COOCTBEHHYIO TMO3HMIIMIO 110 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YYWUTHIBATh B CBOMX JICHCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMH U
COIIMAJIBHBIM ITOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEJOBATEIbCKUX 3a7a4, YBaXXUTEJIHHOTO
OTHOIICHUS K MHEHUIO OMNIMOHEHTOB TMpPH OOCYXIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COMICPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOM JIESITEIILHOCTH;

2) NIATPUHOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD poccuiickoi IPaKIaHCKOM UJICHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU IMEPE.
Ponuuou, ropmocty 3a cBOM Kpal, CBOKW PomnHy, CBOM SI3BIK U KYJIBTYDY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAILHOTO Hapojia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPOIBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTHM, TOHUMAHHMS 3HAUYCHHS OHWOJIOTMHM B TIO3HAHWHM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOI'0 O0IIECTBA;

uaelHas yOexXJIE€HHOCTh, TOTOBHOCTh K CIIY:KeHHIO U 3anure OTedecTBa,
OTBETCTBEHHOCTbH 3a €T0 CyaL0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEISIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TIPUHATHS IIEHHOCTEW CEMEWHOW JKHU3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTH4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMN;

MMOHUMAaHUE YMOIMOHATIBLHOTO BO3/ICUCTBUS JKUBOU MPUPOBI U €€ [ICHHOCTH;



TFOTOBHOCTh K CaMOBBIPKEHUIO B pPa3HBIX BHUJIaX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnmUTaHUsi, (POPMUPOBAHNS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBLHOI0 0JIAT ONOJIYYHS:

MOHMMAaHUE U peau3alus 30pOBOro M 0Oe3omacHoro obpasza >KHU3HU
(310poBO€  MHUTaHHWE, COOJIOJEHUE TUTUCHUYECKUX TPaBWI W HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHATUM W OTIbIXa, peEryisapHas Quanyeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IIEHHOCTH TMPaBUJ HWHIUBHUIYAILHOTO W  KOJUIGKTHBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAITUSIX, YTPOXKAIOITUX 370POBBIO M JKU3HU JIFOJICH;

OCO3HAHHE TOCJIEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TpynoBOro BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0JIt00UE;

FOTOBHOCTh K AKTHUBHOW JEATEIIBHOCTH TEXHOJOIMYECKOM U COLMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

MHTEpEeC K pa3nuHbIM cepam mpodeccuoHaaIbHON AESTETLHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccuu U Peaii30BBHIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU IIEIeCO00pa3HOe OTHOIIEHWE K TMPUPOJIE KaK HCTOYHHUKY
KW3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYJIbTYpHl: TPUOOPETCHHE OIbITA
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TOCIEACTBUM  JUIS
OKPYXKAIOIIEH CPEBI;

OCO3HAHHE TJIO0AIBHOT'O0 XapakTepa JKOJOTHMUECKHX MpoOeM W MyTed ux
peleHus;

CIOCOOHOCTh HCIIONB30BaTh MNpUOOpeTaeMble MNpPU H3YYCHHH OHOIOTUU
3HaHHWST W YMEHHS TIPH pEmIEHWHW TMpoOJeM, CBS3aHHBIX C paliOHAIHHBIM
IPUPOJIONIOJIb30BaHUEM  (COOJIIOJICHHE  TMPaBWJI  TOBEJACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX Ha COXPAHCHHE PABHOBECHs B JKOCHUCTEMax, OXpaHy BHUIOB,
IKOCHUCTEM, Orochephl);

aKTUBHOE HEMPUATHE JACHUCTBUN, TMPUHOCAIIUX Bped  OKPYKaoIIeH
IPUPOTHON Cpeie, YMEHHE IMPOTHO3UPOBATH HEOIArOMPHUITHBIC SKOJOTHUYCCKUE
MOCIIEACTBUS MPEANPUHUMACMBIX JICUCTBHUI U MPEOTBpaIaTh UX;



HaJIM4YME PA3BUTOTO IKOJOTHYECKOI0 MBIIUIEHUS, YKOJIOTHYECKOUN KYJIbTYpHI,
OIIbITa NEeSATENbHOCTH DKOJIOTUYECKOMN HaIIPaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATHCS UMHU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW W COLIMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU AEATEIBHOCTH YKOJIOTMYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOILIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JAHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YHUTATEJbCKOM KYJIBTYpPhl Kak CpeICTBa
B3aMMOJCHCTBUS MEXKY JIFOJbMHU U IO3HAHUS MUPA;

NOHMMaHUE creuu(@UuKy OHOJIOTMM Kak HayKd, OCO3HaHUA €€ poJid B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU LEIOCTHOI'O
MPECTaBICHUA 00 OKpY)KAloIleM MHUpPE Kak O €JMHCTBE NPUPOJbI, YelIOBEKa U
obmiecTBa, B IO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEM M PpELICHUM IpoOsieM
COXpaHEHUs IPUPOJTHOIO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHUHU [JIsI COBPEMEHHOM IUBHIU3AIUU:
o0ecrieueHuss HOBOTO YpPOBHS pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTb pPeCcypcHble MpOOJEeMBbl  pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTeN BbIX0/a U3 TJI00AIbHBIX IKOJOIMUECKUX MpoOJieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAILHOMY
UCMOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIapPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMYECKUX 3HAHUM B ULEJAX
NOBBIIICHNUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTAaBHOW 4acTH (PYHKIIMOHAJIBHOM IPpaMOTHOCTH OOy4aromuxcs, GopMHUpyeMon
pY U3y4E€HUHU OMOJIOTUH;

MOHUMAHUE CYIIHOCTHU METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH UCHOJb30BaTh IIOJydaeMble 3HAHUSA Ui aHaIU3a MU
OOBSICHEHHSI SIBJICHUM OKPYXKAIOIIEro MUpPa U MPOUCXOAAIIUX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 MOJYYE€HHSI TOCTOBEPHBIX BHIBOJOB;

CIOCOOHOCTh CaMOCTOSITENILHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME LIEHHOCTH HAY4YHOW MAESTENbHOCTH, T'OTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHANBUYaIbHO U B TPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPBIBHOMY  O0pa3oBaHUIO U
caMo00pa30BaHUIO0, K AKTUBHOMY IMOJIYYEHUIO HOBBIX 3HAHWI MO OWOJIOTMH B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHUSA y4deOHoro mpeamera «buosorus»
BKJIIOYAIOT: 3HAYMMble i1  (OPMHPOBAHHUS MHUPOBO33PEHHUS OOydarOIIMXCA
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAyYHbIE MOHITHUS, OTpaKaroUuue
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cHeuu(puKy METOJOB IO3HAHMUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BEIIECTBO, 3HEPIUs, SBJIEHUE, IPOLECC,
CUCTEMa, Hay4yHbIM (pakT, MPUHIUI, THIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCIIe/IOBaHUE,  HAONIOJIEHUE, M3MEpPEeHHe, OKCIEPUMEHT U  JApYyrue);
yHHUBEpCAJIbHbIE Yy4yeOHble JEHCTBUS (MO3HABaTElIbHbIE, KOMMYHHUKATHBHBIC,

pErynsiTUBHBIE), o0ecreynBaronue dbopmupoBaHue G yHKITMOHATBHON
IPaMOTHOCTH ¥  COIIMAJIBHONW KOMIETCHIIMH  OOYYaroIuXxcs; CIOCOOHOCTh
o0 yJaronmxcs UCTIOJIH30BaTh OCBOCHHBIC MEKIUCIUTIIMHAPHBIC,

MHPOBO33PEHUYECKNE 3HAHUS W YHUBEPCAIbHBIE ydeOHbIE JIEWCTBHUS B
MO3HABATEIBHOM U COITUATIBHON MPaKTHUKE.

B pesymbrare wu3ydeHuss OWOJOTMHM HA YPOBHE CpPEOHEro OOIIEro
oOpa3oBanusi y oOydaromierocss OyayT chOpMUPOBAaHBI —I10O3HABATEJIbHbBIC
YHHUBEpPCAIbHbIC yUeOHBIC IEUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC
JCUCTBUSA, PETYSITUBHBIC YHUBEPCAIbHBIC Yy4eOHBIC JIEHCTBHS, COBMECTHAs
JeSITEbHOCTb.

MeranpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAaMMBI CPEIHEro O0OIIero
o0pa3oBaHUsl JOJKHBI OTPAKATh:

OBnagenne YHHUBEPCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AefCTBUAMMU:

1)0a30Bble Jornyeckme AeMcTBUSA:

CaMOCTOSITEILHO  (OpMyJIMpOBaTH M aKTyaJIM3MPOBaTh  MPOOJIEMYy,
paccMarpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSGHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHayiM3a, CUHTE3a, CpaBHEHUS, Kiaccudukamuu, 0000IeHNs ), PACKPhIBATh CMBICII
OMOJIOTUYECKUX TOHATHNA (BBIACTATh WX XapaKTEPHbBIE MPU3HAKH, YCTAHABINBATH
CBSI3U C JIPYTUMU MTOHSATHUSIMH);

ONIPEACNATh IENH JACATEIBHOCTH, 3a7aBas TNapaMeTpbl W KPUTEPUU HX
TOCTHKEHUSI, COOTHOCUTH PE3YJIbTATHI ICITEIHbHOCTH C TIOCTABIICHHBIMHU IIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS i1 OObSICHEHUS ()aKTOB U SBJICHUM
YKVUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTHMH), BBIABIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEUMS] B PacCMaTPHUBAEMBIX
SBJICHUSIX, (DOPMYJTIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICJIbHbIE ~ CpeACTBAa Il TPEJCTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHUH B M3Y4aeMBbIX OHMOJIOTMYECKUX OOBEKTaxX, a



TAaKK€  MPOTUBOPEUMH  PAa3HOrO  poOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIAH PELIEHUS MPOOJIEMBbl ¢ YYETOM aHaIM3a MMEIOLIUXCS
MaTEpPHAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPAMHUPOBATh W  BBINOJHATH pabOTy B  YCJIOBUAX  peajbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2)0a3oBble HCCIIE0BATEIbCKUE 1eHCTBUSI:

BJIaJIeTh HAaBbIKAMHU y4e€OHO-UCCIIE0BATEIbCKON U MMPOEKTHOM JEesITeNbHOCTH,
HaBbIKAMHU  pa3pelieHuss MpoOieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 10 IOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEpHpPETalHuH, NpeoOpa3OBAHMI0 W MPUMEHEHUIO B y4EOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3JaHUU YYEOHBIX U COLIMAIIBHBIX MIPOEKTOB;

(dbopMupoBaTh HAyYHBIN THI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHbIE 3aJaud B 00pa30BaTEIIbHOM
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBIIAITh IIPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyalIM3UpOBATh 3a/]ady,
BBIIBUTATh THUIOTE3y €€ pEIIeHMs, HAXOAWTh apryMEHThl JUIsl JTOKa3aTeIbCTBA
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

AHAIN3UPOBATh IIOJYYEHHBIE B XOJI€ pEUICHUs 3aJadyd  pe3yJbTarhbl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM, OLIEHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYILECTBJISITh 1I€JICHAIPABICHHBIM MMOUCK IMEPEHOCa CPEJICTB U CIIOCOOOB
JeNCTBUS B MPO(ECCUOHATIBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M IMPAKTUYECKYIO 001acTh
KU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB,

BBIIBUT'aTh HOBBIE WJEH, MpEUIaraTb OPUTMHAIbHBIE IOAXOABI U PEIICHMS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOLIUE albTEPHATUBHBIEC PEIICHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UICTOYHUKAX UH(POPMALIUK (TEKCTE y4eOHOr o
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIU3HpOBATH



MH(GOPMAIUIO Pa3IMYHbIX BUAOB U (OPM IPEACTABICHUS, KPUTUUECKU OLICHUBATh
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopmMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMBI MPU TOUCKE H
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCMOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATH KYJIbTYPY AKTUBHOT'O MCIIOJIb30BaHUS PA3IUUYHbBIX
TIOWCKOBBIX CHUCTEM;

CAMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  NpEACTaBICHUS
Ounonoruyeckoil nHGopMalK (CXeMbl, rpapuKH, JUarpaMMbl, TaOJIULbI, PUCYHKU
¥ Ipyroe);

UCIONb30BaTh HAy4YHBIA S3bIK B KAauyecTBE CpEICTBAa IMpU padore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKUe 3HAKH U CUMBOJIBL, (OpMYJbl, adOpeBUATypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJaJeTh  HABBIKAMH  PACIIO3HABAaHUS W 3alUThl  MH(OpManuu,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU /1€ICTBUSIMH:

1)o0menue:

OCYIIECTBISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, AKTUBHO y4aCTBOBATh
B JMajore WM AMCKYCCHUU IO CYHIECTBY OOCYKIaeMoOM TeMbl (YMEHHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTENILHO BBINIOJIHEHUS IMpearacMoun
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUHN JIPYTHX YYACTHHKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBepOaTbHBIC CpEACTBA OOINEHHWS, MOHUMATh 3HAYCHUE
COLMAbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUi,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATh
HaMEpPEHUs APYruX JII0JeH, MPOSBIATh YBAKHUTEIbHOE OTHOIICHHUE K COOECETHUKY
U B KOPPEKTHOH (popMe GOpMyJIMPOBATh CBOM BO3PAKEHHUS,

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMecCTHasA AesITeJIbHOCTD:

MOHUMATh W HCIIOJIb30BaTh MPEMMYIIECTBA KOMAHAHON U WHANBHAYAILHOM
paboThI U pelICHUU OMOIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHUCTBUSA MPH PEIICHUH YUeOHOU 3a1a4H;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUN C Yy4E€TOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0r0 UJI€Ha KOJJIEKTHBA;



MPUHAMATh LEIM  COBMECTHOM  NIEITEIBbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
o0IIM pe3yabTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUsIX, TPOSBIISATh TBOPUECTBO U BOOOpaxKeHUe, ObITh HHUIIUATUBHBIM.

OgyageHne yHUBeEpPCAIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMM:

1)camoopranuszanus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HEHHBIX U YUEOHBIX CUTYAIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOUX JECHCTBUSAX M MOCTYNKAaX MO OTHOLICHHWIO K YKUBOW NPUPOE,
CBOEMY 3JI0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIIbHOM
NEATENBHOCTU Y KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLICHKY HOBBIM CHUTYAalUsIM;

paciupsATh paMKHl Y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JiesiaTh OCO3HAHHBIN BBIOOp, apryMEeHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pelIeHHE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTbD,
OLICHMBAaTh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IO3HABATENBHOM  peJeKCUHM KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMI, UCNOIb30BaTh NPUEMBI peIeKCHM Ji OLEHKH CHUTYyalllH, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHUBAaTh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YyJIbTATOB
NEeATEIIbHOCTH;

3)upunsaTHe ceds U APYrux:

IPUHUMATH ce0sl, MOHUMasi CBOM HEAOCTaTKU U IOCTOMHCTBA,

IIPUHAMAaTh MOTHMBBI W apryMEHThl JAPYIMX IPH aHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeJIOBEKa.
MNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yibTaThl OCBOEHHUS COACp)KaHHUS ydyeOHOro IpenMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPHUEHTHPOBaHBI Ha oOecredeHue
npopuibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHM — BKJIHOYAIOT:
cnenuduueckue s OMOIOrMy HayYyHbIe 3HAHUSI, YMEHHS U CTIOCOObI 1eHCTBUH IO
OCBOCHHIO, UHTEPIPETALNA U TPEOOPA30BAHUIO 3HAHMM, BUJIBI JIEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUN M WX MIPUMEHEHUIO B PA3IMYHBIX YU4COHBIX, a TAKXKE B
pealIbHBIX KU3HEHHBIX CUTyauusx. [IpeamMeTHbie pe3ylbTaThl MPEACTaBICHbI IO
rojilaM U3y4eHHUsI.

[IpenmeTHBIe pe3yabTaThl OCBOCHHs ydueOHoro mpenmera «buonorms» B 10
KJlacce TOJKHBI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUW O MeCTeé M POJU OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU ECTECTBEHHO-HAYUYHOW KapTHUHBI MUpPa, B
MO3HAHUU  3aKOHOB TPUPOJBI M  PEIICHHH TMpoOJieM  paliOHAIBHOTO
IIPUPOIOTIOIB30BAHMS, O BKJIA/IE POCCUNMCKHUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOr U N,

BJaJICHUE CHCTEMOW OMONOTMYECKUX 3HAHWH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraronue OMOJOTUYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTa0OJu3M, TOMEOCTa3, CaMOpEryJslus, CaMOBOCHPOU3BENIEHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTUE), OUOJIOTHYECKUE TEOPHUH
(xknerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas Teopust
HacieacTtBeHHoctu T. Moprana), ydenus (H. V. BaBuioBa — o 1eHTpax
MHOTOOOpaswsi W  TPOUCXOXKACHHS  KyJAbTYPHBIX  pAacTeHHWi),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB TEPBOTrO MOKOJCHMSI, PACHICIUICHUS, YHCTOTHI T'aMET,
He3aBUCUMOro HacienoBanus ['. MenHgensa, TOMOJIOTHUYECKUX pPSJIOB B
HACJIEICTBCHHOU U3MEHUYHBOCTHU H. . Basuiiona), MIPUHLMIIBI
(KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIEAOBAHUSAX KUBBIX OOBEKTOB (OMUcCaHWe, H3MEpEHHE,
HaOJII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICTISTH CYIICCTBEHHBIC MPU3HAKHA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCJE
OaxTepuii, rpruOOB, paCTEHHI, )KUBOTHBIX M UYEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpraHOB pacCTEHWIl, >XUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEIEATEIbHOCTH,
IPOTEKAIOMINX B OpraHU3MaxX PACTCHH, JKUBOTHBIX M YEJIOBEKA, OMOIOTHYECKUX
poIeccoB: oOMeHa BemecTB (MeTadou3M), MpeBpaIieHUs] YHEPTUU, OPOKEHHS,
aBTOTPOGHOTO U reTepoTpOPHOro TUMOB MUTAHUSA, (POTOCUHTE3a U XEMOCHUHTE3a,
MUTO3a, MeH03a, raMeToreHesa, "MOpPHOreHe3a, MoCTAIMOPHOHATILHOTIO pPa3BUTHS,
pa3MHOXKEHHS,  MHAWBUAYaJbHOTO  pa3BUTHS  oOpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHICTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXIY OpPTraHOWMJAMU KJIETKH M HUX
GYHKIIUAME, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (DYHKIUIMH, MEXITY
opraHaMd W CHCTEMaMH OpPraHOB y PAaCTeHUM, >KMBOTHBIX M YEJOBEKa W UX
GYHKIUAME, MEXIY CHUCTEMaMH OPraHOB W WX (DYHKIHUSAMHU, MEXKIY STaramu
oOMeHa BeIIEeCTB, dTallaMy KJIETOYHOTO IUKJIA U )KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTanmamMu SMOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dakTopamMu cpeabl OOUTaAHUS;

YMEHHE BBISIBISATh OTJIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHuH, )KUBOTHBIX M Y€JIOBEKa,

YMEHUE UCHOJIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OHOJIOIMYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISl IOKa3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;

YMEHHE peliaTh OMOJIOrMYeCKUe 3a/1a4H, BBISBIISTh MPUYNHHO-CJICICTBEHHbIC
CBSI3U MEXIY HCCIeAyeMbIMI OMOIOTUYECKUMU MTPOIIECCAMU U SBICHUSIMU, J€TaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJy4YE€HHBIX PE3YJIhTaTOB;

YMEHHME BBIMOIHATh JAOOpPATOPHBIE M MPAKTUYECKHUE padOThl, COONIOAATH
npaBwiia Ipu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPITh WX OKCICPUMEHTATLHBIMU
cpeacTBamMu, (GOpPMYyIUpPYS 1eNb HCCIEAOBaHUs, aHAJIM3UPOBATH IMOIy4YECHHBIC
PE3yNbTATHl U JACNATh BHIBOIBL;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEOBATEILCKON paboTe 1Mo OWOoNoruu,
HKOJIOTUU U MEIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyONMYHO  TPEACTABIATH  MONYYCHHBIE  pe3yJdbTaTbl HAa  YYCHHUYECKUX
KOH(EpEeHITUSX;

YMEHHE OLIEHWBAaTh OJTUYECKUE aCMeKThl COBPEMEHHBIX HCCIICOBAHUNA B
obmactu  Ouosoruu M MEOUUUHBI  (KJIOHUPOBAHHME,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBICHHOE W3MEHEHHWE T€HOMa W CO3/JaHHME TPaHCTEHHBIX
OpPraHU3MOB);



YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oynymiei mnpodeccruoHaIbHOM
JIESITENIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIyOJIsITh MO3HABATEILHBIN
WHTEpEC, HANPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH MPOdeccuu u
MPOJIOJDKEHUE  OMOJIOTMYECKOro  00pa3oBaHMs B OpraHM3alUsaX CPEIHEro
poheCCUOHATBHOTO M BBICIIIEr0 00pa30BaHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «buomorms» B 11
Kacce N0 KHBI OTPaXkKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUKW O MECTe€ W PpOJH OHWOJIOTHM B CHCTEME
€CTCCTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBECHHO-HAyYHOM
KapTUHBI MHpA, B TO3HAHWW 3aKOHOB MPHUPOJBI U PEIICHUH SKOJOTHYCCKUX
mpo0JieM dYeloBEeYecTBa, a TaKKe B PEHICHHH BOMPOCOB PAIMOHATIHLHOTO
IPUPOIONIOJIb30BaHUS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOILIEHHUS K MPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apPYOCIKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CUCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
OTIpEICIICHUs] W TOHUMAHHUE CYIIHOCTH OCHOBOMOJIAralONuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUM (BHJI, IKOCHCTeMa, Ouocdepa), OMOIOTUUECKHE TEOPUH
(aBommrornoHHast Teopus Y. JlapBuHa, CHHTETHYECKAsT TCOPHUS IBOJIOINN), YICHUS
(A. H. CeBeprioBa — 0 nyTsax U HampablieHUsax 3Boironuu, B.W. Bepnanackoro — o
ouocdepe), 3aKkoHbl (TeHeTHdyeckoro paBHoBecus J[k. Xapau u B. BaitnOepra,
3apoabiieBoro cxonacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
AKOJIOTMYECKOM TMHUpaMUJIbl DHEpPruM), rumnotre3sl (rumoresa «vupa PHK» V.
I'un6epra);

YMEHHE  BJIaJIeTh  OCHOBHBIMM  METOJAAaMHU  HAyYHOTO  TIO3HAHUS,
UCIIOJIb3YEMBIMH B OMOJIOTMYECKUX MCCIICIOBAHUSX YKHUBBIX 00OBEKTOB M 9KOCHCTEM
(omucanue, M3MepeHue, HabIo/IeHrne, IKCIEPUMEHT), CIIoco0aMH BBISBICHUS U
OIICHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKU: BHUJIOB, OHOT€OIEHO30B,
KOCUCTEM H Omochepsl, CTAOUIU3UPYIONIEro, IBWXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT O otoopa, JIIONATPUYECKOTO u CUMITIaTPUYECKOTO
BUI000Pa30BaHUs, BIMSHUS JBIDKYIINX CHJT DBOJIIOIIMU HA TEHO(OH/ MOMYIISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpefie OOWTaHWsI, YepeOBaHMS HAIIPABICHUM
ABOJIIOIINH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMCHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEXKIY IMPOIECCAMH  IBOJIOIUH,
JBUKYITUMUA CUJIAMU aHTPOMOreHe3a, KOMIIOHEHTaMH Pa3jMYHBIX IKOCHUCTEM H
PUCTTIOCOOTICHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TPHU3HAKA  JKUBBIX  CHCTEM,
IPUCIIOCOOJIEHHOCTh BUJIOB K Cpejle OOUTaHHS, aOMOTHYECKHMX M OHOTHYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBS3€ OpraHM3MOB B  COOOINECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJMKY JUIS JOKa3aTeJIbCTBA POJACTBA OPraHU3MOB PAa3HBIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBS3M OPraHU3MOB U Cpe/ibl OOUTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHsS MHOrooOpaszus BHUAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA;

YMEHHUE peliaTb OMOIIOTHYECKUE 3a7aui, BBISIBISITh IPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAyeMbIMH OMOIIOTHYECKUMU MIPOIIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOZIbI ¥ TIPOTHO3BI HA OCHOBAHWH TIOTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIMIOIHATh JTAOOpATOPHBIE W MPAKTHYECKHE PalOTHI, COOIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U JTaDOPaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HX IKCIECPHUMEHTAIHHBIMU
cpeAacTBamMu, (GOPMYIUpPYS LENb MCCIEAOBAaHUSA, aHAJIM3UPOBATH IMOJy4YEHHBIC
pe3yabTaThl U IeTIaTh BHIBOJIBI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEILCKONH paboTe Mo OHOJIOTrHH,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TMPEACTABIATh  IOJIYYEHHBIE  PE3yJbTaTbl Ha  YUYEHHYECKHUX
KOH(pepeHIusX;

YMEHHE OLEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YEIOBEKa
M YEeJIOBEYECKHX pac, O MPUUYMHAX, TOCIEACTBHIX U CIOCO0aX MPEIOTBpPAICHHUS
rI00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BHIOOp Oynyieid mnpodeccrHoHaIbHOM
JESITETHOCTH B 00JIACTH OMOJIOTHH, KOJOTHH, TIPUPOAOOIH30BAHNS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIbCKOTO XO3SHCTBa, MUIIEBOU
POMBIIUIEHHOCTH, YTIIYOJISITh TO3HABATEIbHBI HWHTEpEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTByMIOIIEW  mpodeccun W TPOAODKECHHE
OHMOI0OrnuecKoro o0pa3oBaHUsl B OPraHU3ALUAX CPEIHEro MPOPECCHOHAIBHOTO U
BBICIIIETO 00Pa30BaHUS.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KIIACC
KosnuecrBouyacos DJIEKTPOHHBIE
Ne HaunmeHoBaHuepasie/oB U
(uudposbie)
n/m | TeMIporpamMMmbl Bcero | KourpoubHnbiepadorsl | IIpakTHueckuepadoTsl
oOpa3oBaTe/bHbIEPECYPCHI

1 buonoruskakHayka
2 JKuBBIE CUCTEMBI M UX U3YYEHUE
3 BronoruskiaeTku 0.5
4 XUMHYECKassOpraHU3aAUSIKICTKH 10
5 Crpoenue u QyHKIUUKIECTKH 8
6 OOMeH BeIeCTB ¥ IPEBPAIICHHUE 9 1

SHEPIrUH B KIIETKE
7 HacnencrBennas napopmanus u 9 0.5

peanu3anus e€ B KICTKE
8 KHN3HEeHHBINITUKIIKIIETKI 6 1
9 Ctpoenue u (yHKIMHOPTaHU3MOB 17 15
10 Pa3smBoxenue u 8 15

pa3BUTHEOPraHU3MOB

I'enernka — Hayka o
11 HACJICACTBEHHOCTH U H3MCHUYHNBOCTHU 2 0.5

OpraHu3MOB
12 3aKOHOMEPH OCTHHACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTUU3MEHUYUBOCTH 6
14 I'enernkauenoBeka 3 0.5
15 CenexkuusiopraHu3MOB 4 1
16 buorexHosorus u 4




CUHTETHY €CKasI0M OO0 Us

17

PesepBHOEBpEMST

OBUIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

102

13




11 KUIACC

KoanuyecrBouacos DJIeKTPOHHbIE
Ne HaumeHoBaHMepa3aeioB "
(uudgposbie)
n/n TEMIIPOTrPaMMbI Bcero Konrpoabnbiepaborsl | IlpakTnyeckuepadoTsl
oOpa3oBaTebHbIEPECYPCHI

3apoK/IeHHE U pa3BUTHE

1 ABOJIIOIIMOHHBIX TIPE/ICTABIICHUN 4
B OHoNOruu
MuxposBoIIONus 1

2 P 14 2
e€pe3ysbTaThl

3 MakposBosouus u 6
e€pe3ybTaThl

4 IIpoucxoxaeHne u pa3BUTHE 15 15
JKU3HM Ha 3emiie '
IIpoucxoxaeHnedenoBeka —

5 P 10 1
AHTPOIIOIeHE3
OKOJIOorusi — Hayka o

5 B3aMMOOTHONICHUSIX OPTaHU3MOB 3 05
Y HAJOPTaHU3MEHHBIX CUCTEM C '
OKpY’KaroIlen cperon

7 Opranu3Mmsbl U cpenaoOUTaHus 15

8 OKOJOrUsBUIO0B U MOMYJIALUN 0.5
DKOJIOTUsICOOOIIECTB.

9 12 0.5
DKOJOTrNYECKUECUCTEMBI

10 buocdepa — 6
rio0anapHasIKOCHCTEMA

11 Yenosek n okpyxarouasicpena

12 Pe3epBHOEBpEMs




OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KouauvecrBouacos
Maraun3zy JIEKTPOHHBIEIU(PPOBBLICOOPA3OB
n | Temaypoka Be KoHTposbHbI IpakTUyeckn
YeHus aTeJIbHbIEPeCypPChI
/ ero | epaéoThI epadoThI
n
1 buonorus kak KoMIJIEKCHas HayKa U 1
KaK 4acTh COBPEMEHHOT0 00I1IecTBa
2 JKuBbIE CUCTEMBI U UX CBOMCTBA 1
3 YpoBHEBasOpraHU3aUSKHUBBIXCHCT 1
eM
4 Hcropust OTKPBITHS 1 U3YYIECHUS 1
kietku. Knerounasteopus
MeTtoabl MONEKYISIPHOU U
KJIETOYHOM OMOJIOTHUH.
[IpakTueckas padota «M3yuenue
5 METOJ10B KJIETOYHOU OMOIOruu 1 05
(xpomaTtorpadusi, 3nekrpodopes,
nuddepeHuanbHoe
uentpudyruposanue, [1L[P)»
6 XUMHUYECKUNCOCTABKIIETKH 1
7 MuHepasibHbIC BEIIECTBA KIETKH, UX 1
Ouonoruyeckas poib
Opranuyeckue BelecTBa KIETKH —
8 oenku. JlabopaTopHas pabora 1 0.5
«OOHapyxeHne 0EITKOB ¢ TOMOIIBIO




Ka4C€CTBCHHBIX peaKHHﬁ>>

CBolicTBa, K1acCU(UKALHS |

9
(byHKIMM GeIKOB
10 OpraHn4eckreBelecTBaKJIETKH —
yTJ1€BOABI
11 OpraHnveckyeBenecTBakIeTKH —
JIUTTH B
Hyxnennossie kucnotsl. JJTHK n
PHK. JIaGopaTtopHas paboTta
12 | «HccnenoBanne HYKICHHOBBIX 0.5
KHCJIOT, BBIJICTIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOB»
13 Crpoenue u Gyukuu ATO. [Ipyrue
nykieosuarpudochater (HTD)
Cexsenuponanune JJHK. Metoabl
14 | reHOMHKH, TPAaHCKPHUITOMUKH,
MIPOTEOMUKH
15 | MeToabICTpyKTYPHOMONOIOT U
16 THNBIKIETOK.
[IpokapuoTnyeckasakieTka
CrtpoeHne 3yKapuOTHUEeCKON KIIETKH.
17 [TpakTryeckas padora «3yueHue 05
CBOMCTB KJIETOUHOW MEMOpaHbI»
18 | IloBepxHOCTHBIHANIAPATKIETKH
OnHoMeMOpaHHbBIE OPTaHOU b
19 | XaeTKH. [TpakTrueckas pabora 05

«M3yuenue NBUKEHUS LIUTOILIIA3MBbI
B PACTUTEJIBHBIX KJIETKAX»




20

[TosryaBTOHOMHBIE OPraHOUABI
KJICTKU: MUTOXOH/IPHH, TIITACTHIBL.
JIabopaTtopHas pabora
«MccnenoBanue miasMonusa u
JIeTIIa3MOJIM3a B PACTUTEIBHBIX
KIIETKaX»

0.5

21

Hem €M6paHHBIeOpFaHOI/I)II)IKHCTKI/I

22

Crpoenue u pyHKUMUAIPA

23

CpaBHUTENbHAS XapaKTePUCTUKA
KJIETOK dyKapuoT. JlabopatopHas
paboTta «/3yueHue CTpOeHHS KIETOK
Pa3IUYHBIX OPTaHU3MOBY

0.5

24

AccuMWITAIUS ¥ JTUCCUMMIIALIUS —
JIBE€ CTOPOHBI MeTabonm3ma. Tumsl
obmeHa BeecTB. JlabopaTopHas
pabota «/3ydueHune KaTaaTuTHIECKOM
aKTUBHOCTU (DepMEHTOB (Ha
IIpUMEpPEe aMUIIa3bl MIIM KaTaJla3bl)»

25

DepMEeHTAaTUBHBIN XapakTep
peaKkIuii KIeTOuHOro MeTabonm3ma.
JlabopatopHas pabora «M3yueHue
(epMEHTaTUBHOTO PaCIIETJICHUS
HEPOKCHIa BOAOPOA B
PaCTUTETBHBIX U KHUBOTHBIX
KIIETKaX»

0.5

26

benku-aktuBaTopsl u Oenku-
WHTUOUTOPBI

27

ABTOTPOGHBIATUIIOOMEHABEIIIECTB




28

dorocunTes

29

XemocuHTe3. JlabopaTopHas padorta
«CpaBHEHHE IPOLIECCOB
(boTOCHHTE3a U XEMOCHHTE3a»

0.5

30

AHa3poOHbBIe Opranu3Mbl. Bus
opoxenus. JlJabopaTopnas pabora
«CpaBHEHHUE TTPOLIECCOB OPOXKEHUS U
TIBIXAHHSD)

31

AdpOoOHBIE OPraHU3MBI. DTaIbI
SHEPreTUYECKOro oOMeHa. JHeprus
MeMOpaHHOTO TPaJHeHTa IPOTOHOB.
Cunre3 AT®: Pabota mpoTOHHOM
AT®-cunTazbl

32

O6o0011eHNEe U cucTeMaTU3alIHs
3HaHui 1o Teme "OOMeH BelecTB U
MIpeBpallleHne YHEPruu B KiieTke" /
KonTtponehas paborta o reme
"OOMeH BeILeCTB U NIPEBpallleHUE
SHEpPruu B KieTke"

33

PeaKHI/II/IManI/I‘IHOFOCI/IHTCSa

34

Tpanckpunuus —
MarpuuHbliicnaTe3 PHK

35

TpaHcnsus u e€atansl

36

Koguposanue amuaokucior. Pons
pubocoM B buocuHTe3€ OenKa

37

Opranuzanus reHoMa y npoKapuoT U
JYKapuoT

38

MonekynsipHble MEXaHU3MBbI




9KCIPECCUU T€HOB y 3yKapuoT

39

Bupycbel — HekaeTouHbIe (GOPMBI
JKM3HH U OOJIMTaTHBIE nmapasunThl.
[Ipaktnueckas pabota «Coznanue
MOJIEIIH BHUPYyCa»

0.5

40

Bupycubie 3a0051eBaHUS YeIOBEKa,
KUBOTHBIX, PACTCHUU

41

HanorexHoJsioruy B OMOJI0THH U
MCIHNITUHEC

42

KU3HEHHBIN M KIKIIETKA

43

Marpuunsiiicuare3 JJHK

44

Xpomocomel. JlabopaTopHast pabota
«M3ydeHne XpoMOCOM Ha TOTOBBIX
MHKpOIIpernapaTax»

0.5

45

JleneHnekneTku — MHUTO3

46

Tune! knerok. Kapuokunes u
IIUTOKUHE3. Peryisius >ku3HeHHOT 0
IMKJa Ki1eTok. JlabopaTopHas
pabota «Habmonerne MuTo3a B
KJIETKaX KOHYHMKA KOpeIKa Jiyka (Ha
TOTOBBIX MHKpOIpEriapaTax)»

0.5

47

O0001Ie e U cUcTEMAaTU3aLMs]
3HaHui 1o TemaM "HaciencrBennas
nH(pOpMaIUs U pean3alus ee B
knerke", "JKU3HEeHHBIN UK
kierku" / KoHTposibHast paboTa 1o
Teme "Peakuny MaTpU4HOroO
cuHTe3a"




48 Opranu3MKakeAMHOCIIENI0e 1
Tkanu pactenuii. JlaboparopHas
49 | pabora «/M3yueHue TKaHen 1 0.5
pacTeHuin»
TxaHU )KMBOTHBIX U YEIIOBEKA.
50 | Jlaboparopnas pabora «M3y4ueHue 1 0.5
TKaHEN )KUBOTHBIX»
Opranbl. CucTeMbl OPraHoB.
51 JlabopatopHas pabora «M3ydeHue 1 0.5
OpraHoB IIBETKOBOT'O PACTEHUSD»
52 | OmopartenaopraHu3MoB 1
53 | JIBM>KEHHEOPraHU3MOB
54 | TlutraHueopraHu3mMoB
[TuTanue MO3BOHOYHBIX KUBOTHBIX.
55 ITumeBapuTenbHas cucrema 1
4enoBeKa
56 | JlpixaHmeopraHusMoB 1
57 JIpIxaHHe TTO3BOHOYHBIX JKUBOTHBIX 1
Y YeJoBeKa
58 TpaHCIIOPTBEIIECTB Y OPraHU3MOB 1
Kposenocnas cucrema
59 MI03BOHOYHBIX KUBOTHBIX U 1
YenoBeKa
60 | Brigenenue y opraHu3MoB 1
61 3amura y Opranu3MoB 1
62 | HmmyHHascucTeMauyeraoBeKa 1
63 PaznpaxumocTs u perynsnus y 1




OpraHU3MOB

64

I'ymopaibHas perysanus u
SHJIOKPUHHAS CUCTEMA )KUBOTHBIX U
YelloBeKa

65

DopMBIpa3MHOKEHUSIOPTaHU3MOB

66

HOJ'IOBOCpaSMHO)KeHI/Ie

67

Meiios

68

I'ameTorene3. OOpa3oBaHue u
pa3BUTHE TOJOBBIX KJIETOK.
JlabopatopHas pabora «M3ydeHue
CTPOCHHMSI MTOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIpEIapaTax»

0.5

69

WNHnuBuayanbHOEpa3BUTHEOPraHU3M
OB — OHTOI'€HE3

70

3akjajKka OpraHoB M TKaHEH 13
3apOIBIIIEBHIX JIUCTKOB

71

PocT 1 pa3BuTHE KUBOTHBIX.
JlabopaTopHas pabora «BrisiBieHue
MPU3HAKOB CXOJICTBA 3aPOIbIIICH
MTO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PasMHOXeHUe U pa3BUTHE PACTEHUH.
JlabopaTopHas pabora «CTpoeHHe
OpPraHoB Pa3MHOXEHHUS BBICIINX
pacTeHui»

0.5

73

O60011eHe U cucTeMaTU3aIus
3HaHu# 1o teme "CTpoeHue u
¢byHKIIMM OpraHu3MoB" /
KonTtponpHas paborta o reme




"CtpoeHue 1 pyHKIIMH OpaHHU3MOB"

74

Vcropust CTAHOBIIGHHSI U PA3BUTHUS
TeHEeTUKH Kak Hayku. O CHOBHbBIE
MOHSITUS U CUMBOJIBI T€HCTHUKH.
JlabopaTopHasipaboTa
«/Ipo3oduaakakoObEKTIeHETUIECKU
XHCCIICIOBAHUIN

0.5

75

3aKOHOMEPHOCTH HACJIEeIOBAHMS
npu3HakoB. MoHoruopuaHoe
ckpemuBanue. [Ipaktnyeckaspabora
"N3y4yeHnepe3yn1bTaTOBMOHOTHOpU ]
HOT'OCKpEIMBAHUA Y AP030PUIIb"

0.5

76

[{uTonorn4eckreoCHOBBIMOHOTHOPH
JTHOTOCKPELIMBAHUSA

77

AHanM3upyroneecKpenMBaHue.
HenonnoegomunupoBanue

78

JIuruOpuIHOE CKpEITMBaHHUE.
[IpakTrueckas padbota «M3yueHue
pe3yJIbTaTOB TUTHOPHIHOTO
CKPEIIUBAHUS Y JPO30(HHUIIBI

0.5

79

HuTtonornueckrneoCHOBBIIUTUOPUTH
OTrOCKpPEIIMBAHUS

80

CI_[el'IJ'IeHHOeHaCJ'IeI[OBaHI/IerI/ISHaKO
B

81

XpOMOCOMHASITCOPHSIHACIICICTBEHHO
CTHU

82

T'eneTukamnoina

83

I'eHoTHIIKAKIIETOCTHAsICHUCTEMA




84

['eneTnuecKkuil KOHTPOJIb PA3BUTHUSA
pacTeHUH, )KUBOTHBIX U YEJIOBEKA

85

N3MeHUYNBOCTBIPU3HAKOB.
BunwmmsmMenuusoctu

86

Mou puKamOHHASTH3M eHYUBOCTh

87

BapuanuonHsrii psan u
BapualMOHHAs KpUBasl.
JlabopaTopHas pabora
«HMccrnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAMOHHON U3MEHYHBOCTH.
[TocTpoenueBapuaiuOHHOr Opsiia U
BapUaLlMOHHONUKPUBOW

0.5

88

TI'eHOoTHIIMUECKATN3MEHUNBOCTD.
KoMOunHaTuBHAAM3MEHYHUBOCTD

89

MyTalnmoHHast U3SMEHYUBOCTb.
[Ipaktuueckas pabota «MyTauuu y
npo30(uIIbI (Ha TOTOBBIX
MUKpOIIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTallMOHHOT O
npoiecca. DMUTeHeTHKa 1
SIUTCHOMHUKA

91

O0001Ie e U cucTEMaTU3aIus 110
teme "['eHeTuka - HayKa o
HACJICACTBCHHOCTH U U3MEHYHUBOCTH
opranu3zMoB" / KonTpospHas padorta
mo teme "I'enernka"

0.5

92

I'eneruka venoBeka. [IpakTuueckas
pabota "CocTaBieHue u aHaIN3




POIOCIOBHOM"

93 MeToabIMeIUIIMHCKOUTEH ETUKHI
3HaueHne MEIUIIUHCKON T€HETHKH B

94 MPEIOTBPAILICHUH H JICUCHUN 05
FeHETHYECKHX 3200 1eBaHMA '
YyenoBeKa
OCHOBHBI€ ITOHSITHS CEJIEKIHU.

95 JlabopaTopHas pabora "M3yueHue 05
COpPTOB KYJIbTYPHBIX PACTEHUHN U '
MOPOJI JOMAITHUX >KUBOTHBIX"

MeTozb! ceneKIIMOHHON padoThI.

96 | JlaboparopHuas pabora "M3ydenue
METOJIOB CEJIEKIIMH pacTeHui"

JlocTrxkeHusl ceNeKUu pacTeHui u

97 KHUBOTHBIX. [IpakTHUeckaspadboTa
"[IpuBuBKapacTeHui"

CoxpaHeHue, u3yueHue u

98 HCHOJIb30BaHNE T€HETHYECKUX 05
pecypcoB
buorexHosiorus Kak Hayka u

99 OTpacJjb MPOU3BOJICTBA.

[Ipaktnyeckas padota "U3yuenue
00BEKTOB OMoTEXHOIOrNN"

10 OCHOBHBICHAINIPABICHUSCHHTETUICCK

0 HIOUOIOruu

10

1 XpOMOCOMHAas ¥ TeHHASUHKEH CPHS

10 MenuiuHCKHeO OTEXHOIOT I




2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

10

135




11 KUIACC

Ne KounyecrBoyacos
Jarauzy DiieKTpPOHHbIenMppoBBLIEOOPaA3OBA
n | Temaypoka Bce | Konrpoabubie | IlpakTuueckue
YeHus TeJIbHbIepPeCcypChl
/ ro padoThI padoThI
n

1 OBomounoHHasTeopus Y. 1
HapBuna

9 JBMKyIme CUJIbI HBOTIOLHHT 1
BuoB 1o Y. JlapBuny
Bopn0a 3a cymectBoBanue,

3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
oToop

4 DOpMUPOBAHUECUHTETUYECKONUTE 1
OpPUUABOIIOIUU
DTamnbl 3BOJIIOIMOHHOT0

5 Mpoiecca: MUKPOIBOJIIOLUS U 1
MAaKpO3BOJIOIIUS
[onmynsuusa —

6 3JIeMEeHTapHaseIMHUIIA3BOJIOLIH 1
u
3aKOH r'eHEeTUYECKOro
paBHoBecus Jx. Xapau, B.

7 Baitn6epra. JJabopaTopHas 1 05
paboTta «BrlsBIICHUE '
W3MEHYMBOCTH y 0COOEH OTHOTO
BH1a»




DneMeHTapHble(haKTOPHIIBOJIIOLL
uu

OddexT ocHoBarens. Ipdekr
6YTI)IJ'IO‘IHOFO TOpJIbIIIKA

10

Murpauuu. U3onsauun
MOMYJISIMNA: Teorpaduueckas,
Oomonornyeckas

11

EcrecTBenHsbIit 0TO00p —
HaNpaBIAOIMA GakTop
3BOJIIOLIHI

12

[TonoBoitoTO0p

13

[Tpucnoco6eHHOCTh
OpraHU3MOB KaK pe3yJibTaT
MHUKPOABOJIOIMH. JJabopaTopHas
pabota «M3yuenue apomopdozoB
Y UIMO0AJAITALMN y paCTEHUH U
JKMBOTHBIX)

0.5

14

[Tpumeps! IprUCIIOCOOICHUN Y
OpraHu3MoB: MOP(OIOTHIECKHE,
(uznonoruyeckue,
OHMOXMMHYCCKHE,
MIOBEICHYECKHE.
JlabopaTopHasipaboTa
«[IpucmocoOIeHHSIOPTaHU3MOB U
HMXOTHOCHUTEIBHASIEIECO00PA3HO
CTBb»

0.5

15

Bupn, ero xpurepun u CTpykTypa.
JIabopaTtopHas pabora
«CpaBHEHHUE BUJIOB 110

0.5




MOpP(}HOJIIOTUYECKOMY KPUTEPHUIO»

16

CrpykTypaBuaa

17

BunooOpazoBanunekakpe3yibTat
MHUKPO3BOJOOHHA

18

CBSIBBMI/IKPOBB OJIFOIIMH U
MU ACMHUOJIOT N

19

MakposBoonus.
[TaneoHTOIOrnYECKuE METOABI
U3Y4YEHUS HBOJIIOLUU

20

buoreorpadpuueckrneMeToAbIN3YY
SHUSIIBOJTIOINH

21

OMOPHOJIOTHYECKHE U
CpPaBHUTCJILHO-
MOP(OJIOTUUECKHE METOIBI
HU3YUCHU 5BOJIIONUA

22

MoutekyIapHO-T€HETUYECKHUE,
OMOXMMHYECKHE U
MaTEMAaTUUYECKUE METObI
U3Y4YEHUS HBOJIIOLUU

23

OO61Me3aK0HOMEPHOCTHUIBOJIIOL
nn

24

AnanTuBHas paguausl.
HepaBHOMEpHOCTH TEMITOB
SBOJIFOLIAHA

25

Hayunble runoressl
PO CXOXKICHUS )KU3HHU Ha
3emuie

26

HOHay‘-IHLIG npeaACTaBJIICHUA O




3apOXKACHHUHU XKU3HU

27

OCHOBHI)ICST&HLIH eopFaHI/I‘ICCKO
HABOIIOLIUA

28

['mnore3p3ap oK aACHUSIKU3HI

29

Hcropus 3eman u MmeToibl €€
n3ydenus. Jlaboparopras pabora
«/3y4yeHune u onucaHnue
HCKOITaeMbIX OCTaTKOB JPEBHUX
OpPraHu3MOB»

0.5

30

HauansHpIeTaNIBIOPraHU4eCKOM?
BOJIFOLIUU

31

DBOMIOIHSIIYKAPUOT

32

OCHOBHBIE 3TaIbl 9BOJIIOIIN N
PacTUTEILHOI' 0 MHPA.
[IpakTuueckas pabota
«M3ydenue ocoOeHHOCTEH
CTPOEHUS PACTEHUN Pa3HBIX
OT/ICITIOBY

0.5

33

OCHOBHEI€ 3TaIlbl 9BOJIIOIIN N
JKUBOTHOI'O MU pa

34

SBOHIOI_II/ISI KHNBOTHBIX.
[IpakTnueckas padota
«3yuenue ocobeHHocTEl
CTPOCHH MMO3BOHOYHBIX
KHUBOTHBIX))

0.5

35

PasButue xusnu Ha 3emMiie mo
Jpam U mepruoaam

36

MaccoBbie BBIMUPaHUS —




9KOJIOTMYECKUE KPUZHUCHI
MIPOILIOTO

37

CoBpeMEeHHBIN SKOJIOTMYECKHIT
KpPHU3HC, €r0 0COOCHHOCTH

38

CoBpemeHHas cucrema
oprannieckoro mupa. OCHOBHbIE
CHUCTEMaTHYECKUE T'PYIIIIbI
OpPraHu3MOB

39

O0001Ie e U cucTEMaTU3aLUS
3HAHUM 10 TEMaM
"MUKPOIBOITIOLHUS U €€
pe3yibTathl”, "MakposBoJOus
u ee pe3ysbTathl"/ KoHTpobHAs
pabora o Teme "DBosmorus"

40

AHTpoOMnoIorus — Hayka o
YEII0BEKE

41

Pa3ButHe npexncrasienuii o
MPOUCXOKICHUH YeJIOBEKa

42

MecTo uenoBeka B cucTeMe
OpPraHuYecKoro Mupa.
JlaGopaTtopHas pabora
«H3yuenue ocobeHHOCTEN
CTPOEHUS CKeJleTa YeIOBEeKa,
CBSI3aHHBIX C MIPAMOXO0XKJIEHUEM

0.5

43

JIBMKYIIIMECUIIBIAHTPOIIOT €H E3a

44

CooTHoIIeHHe OMOTOrMYSCKUX U
COI[MAJIbHBIX (PAKTOPOB B
AHTPOIIOTEHE3e




45

OCHOBHBIECTAIMMAHTPOIOT€HE3A

46

Ilaneorenetuka n
aJeoreHOMUKa

47

DBOJIOLUSCOBPEMEHHOI0YEI10BE
Ka

48

YenoBeueckne pachl.
[IpakTuueckas pabota
«M3y4yeHnne sK0I0rnIecKux
aJlanTali YenoBeKa»

0.5

49

MC)KI[I/ICI_[I/IHJ'II/IHapHBICMeTOI[BIaH
TPOIOJIOTHU

50

3apoxaeHue u
Pa3BUTHEIKOJIOTHH

51

MeTtoapl 3K0JI0THH.
JlabopaTopHas pabora
«M3yuenue MeTo10B
9KOJIOTHYECKUX HCCIICTOBAHMI

0.5

52

3HaYeHne YKOJIOTHUECKHUX
3HAHUH JJI9 YEJIOBEKa

53

DKonoruyeckredaxkTopsl

54

Abuotnueckue paktopsl. CBeT
KaK 9KOJIOTHYecKuil (hakTop.
JlabopaTopHas pabora
«BbIsBICHHE TIPUCITOCOOICHUI
OpPraHu3MOB K BIUSIHUIO CBETa»

0.5

55

Abuotnueckue GaKkTOpbI.
Temneparypa kak
IKOJIOTHYECKU (haKTop.

0.5




JlabopaTopnas pabora
«BbIsBICHUE TIPUCITIOCOOJICHUIM
OpPraHU3MOB K BIIMSTHUIO
TeMIepaTypb»

Abuornueckue GpakTopsl.
Bna)kHOCTB Kak 3KOJIOTMYECKHIA
¢dakrop. JlabopaTropras pabora

56 1 0.5
«AHaTOMHUYECKHE OCOOECHHOCTH
pacTeHui U3 pa3HbIX MECT
OOUTaHUSD

S7 CpenploOuTaHUSIOPraHU3MOB 1

58 buonornyeckuepuT™MBI 1

59 XKuznenHblepopMBIOPraHU3MOB 1

60 buotnueckuedakTopbl 1
3HayeHNEe OMOTHIECKUX

61 B3aUMOJEHCTBUA JUIA 1
CYIIECTBOBAHHS OPTaHU3MOB B
cpene oOuTaHus

62 DKOJIOrHYeCKHEeXapaKTePU CTHKU 1
HOMYJIALUN
OcHoBHBIE ITOKa3aTEIN

63 TIOITYJISIIIHH: YUCIICHHOCTb, 1
IUIOTHOCTh, BO3PACTHAS U
MOJIOBAs CTPYKTYpa
OcHoOBHBbI€ ITOKa3aTEIH

64 MOMYJISIIIUU: POKAAEMOCTb, 1

MPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHH




DKOJIOrMuecKasCTPYKTyparomny.i

65
E:100701

66 JlvHamMuKa nomyJsiuuu U eé
perysuus

67 Kpussie pocta ynciieHHOCTH
nonyJisinuu. KpuBble BEDKUBaHUSA
DKonoruyeckas HUIIA BUJA.

68 JlabopaTopHas pabora 05
«[Ipucnocobnenus ceMsH '
pacTeHuil K pacceIeHUIO»

69 | BuakakcucTeManomysnui

70 3aKOHOMEPHOCTHU TTOBEJICHUS U
MUTPalUi 5)KUBOTHBIX

71 Coo011ecTBOOPraHu3MOB —
OMOIICHO3

79 DKOCUCTEMAKAKOTKPBITAsICUCTEM
a

73 KpyroBoport BelecTs 1 MOTOK
SHEPrUH B SKOCHCTEME

74 OCHOBHBIETIOKA3aTEINIKOCUCTEM
Bl

75 DKOJIOrMYeCKU U PAMMUIbI

76 N3menenusicoobiecTs —
CyKIlecCUHr
[IpupoaHbIe 3KOCHCTEMBL.

77 DKOCHCTEMBI 03€p U pEK.
DKOCHCTEMBIMOPEN U OKEaHOB

78 IIpupoHbIE SKOCHCTEMBI.




DKOCHCTEMBI TYHJIP, JIECOB,
CTerel, MyCThIHb

79

AHTpOHOI‘eHHI)IeZ)KOCI/ICTeMI)I

80

Yp0603KOCUCTEMBI.
[Ipaktuueckas pabota
«M3ydeHne u onucaHue
ypOOIKOCHCTEMEBI

0.5

81

3aKOHOMEpPHOCTH (OPMHUPOBAHHUS
OCHOBHBIX B3aIMOJIE€M CTBUI
OpraHHU3MOB B DKOCHCTEMAaX

82

MexaHu3Mbl BO3ICHCTBHSA
3arpsi3HEHUN Pa3HBIX THIIOB HA
CyOOpraHu3MeHHOM,
OpPraHU3MEHHOM,
MOMYJIIITUOHHOM H
9KOCHUCTEMHOM YPOBHSX

83

buocdepa —
oOmienaaHeTapHasio00I09Ka3em
"

84

VYuenue B. 1. Bepuanckoro o
o6uocdepe

85

3aKOHOMEPHOCTHCYIICCTBOBAHHUS
ouocdepbl

86

KpyroBopotsl BelecTB u
OMOreOXUMUY €CKHUE ITHKJIIBI

87

30HaNBHOCTH OMOC]EPHI.
OcHOBHBIE OMOMBI CYIIIH

88

YcroitunBocThOHOChHEpHI




89

OKOJIOTNYeCKHE KPU3UCHI U UX
IPUYHMHBI

90

BozneiictBueuenoBekanabuoce
py

91

AHTpOIOreHHO€e BO3/IeiCTBUE HA
pacTUTENbHBIN U 5KUBOTHBIA MUP

92

OxpaHanpupozsl

93

OCHOBHBIE I1PUHIIUIIBI
YCTOWYUBOIO pa3BUTHS
YeJI0BEYECTBA U TPUPOIBI

94

PanyonansHoe
MPUPOJION0JIb30BAHUE U
COXpaHEHHE OMOJIOTUYECKOT O
pa3HoobOpazus 3emin

95

O06o001mIeHNe U CHCTEeMaTH3AIUS
3HaHUM MO TeMaM "DKOoJIOTrus -
HayKa O B3aMMOOTHOIIICHUAX
OPraHu3MOB JPYT C IPYTrOM U
HAJIOPTaHU3MEHHBIX CHCTEM C
OKpYyXxarolei cpemoi’,
"OpranusMmsl U cpena oouranus",
"OK0JI0rus BUJOB M MOMyJsinus",
"JKosorus cooOIECTB.
OKOJIOrH4YeCKHUEe CUCTEMEL",
"Buocdepa - rmodansHas
skocucreMa" / KontposabHas
pabora o Teme "Dxonorus"

96

PesepBHbIlypOK




97 Pe3epBHBIITYPOK

98 Pe3epBHBIITYpOK

99 Pe3zepBHbIlypOK

30 PesepBHBIITYpOK 1
10 Pe3epBHBIIYpOK 1
;O PesepBHBIIYpOK 1
OBHIEE KOJIMYECTBO YACOB 102 75

I10 ITPOTPAMME







IMPOBEPAEMBIE HA EI'D 10 BUOJIOTUN TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

KoanposepsiemororpedoBanust

IIpoBepsiemble TPeOOBaAHMS K NPeIMETHBIM
pe3yibTaTaM 0CBOCHUS OCHOBHOM
o0pa3oBare/IbHOI MPOrpaMMbl CpeaHero 00uero
oOpasoBaHmus

CpopmMupoBaHHOCTH 3HAHUW O MECT€ M POIHU
OWOJIOTMM B CHCTEME ECTECTBEHHBIX HayK, B
(bopMHPOBAaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOH
KapTUHbl MHpa, B TO3HAaHUM 3aKOHOB MPUPOABI U
pEIIEHUH >KU3HEHHO Ba)KHBIX COLMATbHO-ITHYECKHUX,
HKOHOMUYECKHX, 9KOJIOTHYECKUX npobiem
YEeJIIOBEYECTBA, a TaKKe B PEUICHHH BOMPOCOB
palMOHaIbHOIO MIPUPOIOTIOJIL30BAHUS, B
(dbopMUpPOBAaHUU IIEHHOCTHOT'O OTHOIICHUS K MIPHUPOJE,
o0IIeCTBY, YEJIOBEKY; O BKJIAJAE€ POCCHUMCKUX H
3apyOeXKHBIX YYEHBIX — OHOJIOTOB B pa3BUTHE

ounooruu

Brnangenue cucremoil 3HaHMII 00 OCHOBHBIX METOJAX
HAy4YHOT'O TO3HAHUS, M CIIOJIb3YEMBIX B
OHMOJIOTMYECKUX HCCIICOBAHUSX KHBBIX OOBEKTOB U
9KOCcHCTeM (OMHMCaHWe, HW3MEpEHHUE, TPOBEICHUE
HaOIOACHHI); Croco0aMu BBISABJICHUS W  OLEHKH
AHTPOIOTCHHBIX U3MEHECHU B IPUPOJIC.

YMeHre BBIIBUTATh THUIOTE3bI, MPOBEPSATh UX
OKCIEPUMEHTAIBHBIMU  CPEACTBAMH,  (OPMYIHPYS
[eNlb  WCCIENOBAaHUS, aHAIM3HPOBATh IONyYCHHBIC
pe3yJIbTaThl U IeTIaTh BHIBOIBI.

BEIsBIICHHE 3aBUCHMOCTH MEXKIY HCCICTYEMBIMU
BEIIMYMHAMU, OOBSCHEHUE MOJYICHHBIX PE3YJIbTaTOB
U (opmynrpoBaHHE BBIBOJOB C HCIOJIb30BAHUEM

HAY4YHBIX MTOHATUN, TEOPUN U 3aKOHOB

YMeHue BIajeTh CHCTEMOM OMOJOTHMYECKUX 3HAHMIA,
KOTOpas BKJIFOYACT: OCHOBOITOJIarafoIIre
OMOJIOrMYecKUe TEPMUHBI M TIOHSTHS (KU3HB, KIIETKA,

TKaHb, OpPraH, OpPraHu3M, BUJ, TOMYJBSIINS, SKOCUCTEMA,




OuorieHo3, Ouocepa;  Merabomm3M,  TOMEOCTas,

KJIETOUHBIH UMMYHUTET, OuocuHTeE3 Oerka,
Ouonoaumepsl, JHMCKPETHOCTD, CaMOpEryJILK,
CaMOBOCITPOU3BENICHHUE, HACJIEICTBEHHOCTb,

W3MEHYMBOCTb, SHEPrO3aBUCHMOCTb, POCT M Pa3BUTHUE);
Ouonoruueckue Teopuu: KieroyHas Teopus T.
[[IBanna, M. Illneiinena, P. BupxoBa; kioHaIbHO-
cenektuBHOro ummynurera II.  Opmix, UWU.U.
MeuHukoBa, XPOMOCOMHas TEOPUS
HACIIEACTBEHHOCTH T. MopraHa, 3aKOH
3aponsimieBoro cxoacrsa K. bapa, sBomonuoHHas
teopuss Y. JlapBuHa, CHHTETHYECKas TEOPHs
IBOJIIOLIMM, Teopus aHTpornoreHeza Y. JlapBuHa;
teopusi 6uoreonienoza B.H. CykauéBa; yuenue H.U.
Basunosa 0 LEHTpax MHOT 000 pa3us u
MIPOMCXOKJEHUA KYJbTYPHBIX pacTeHui, yuenue A.H.
CeBeprioBa O NyTSIX U HaIpaBIEHUSAX 3BOJIIOLMH,
yuenue B.I. BepHajackoro — o 6uocdepe);

3aKOHBI (emmHOOOpa3uss  MOTOMKOB MEepBOro
IIOKOJICHHUSI, paCUICIUICHHs] IPU3HAKOB, HE3aBUCUMOI 0
HaclenoBaHus npu3HakoB ['. MeHnens; cuenieHHoro
HAcIeJOBaHUs MPHU3HAKOB M HAPYIICHUS CIIEMJICHUS
reHoB T. MopraHa; TOMOJOTHUYECKUX pSAIOB B
HaciencrBeHHolt wu3MeHunBocTH H.M. Basuiona;
reHeTH4eCKoro pasHoBecus Jx. Xapau u B.
Baiin6epra; 3apoxeimeBoro cxoactsa K. bBopa;
ounorenernueckuii 3akon J. ['exkenst, . Mronepa);
MPUHIUIBI (YUCTOTHI TAMET, KOMILJIEM EHTAPHOCTH);
npaswia (MuHumyMa lO. JIuOuxa, 3KoJ0rmueckoin
MUPaMUJIBI YHCEIl, 0MOMAcChl U SHEPTUN);

runotesbl (koarepBatHoit A.M. Omapuna, mepBUYHOTO
oynpona Jx. XonmeitHa, wmukpochep C. Dokca,

pubozuma T. Yek)

YMeHue pemaTth TOUCKOBbIE OMOOTUYECKHUE 3aa4H;
BBUSIBIISITh [IPUYMHHO-CJICICTBEHHBIE CBSI3U  MEXIY
UCCTIETYEMBIMH OMOJIOr MYECKUMU 00BEeKTaMH,
MPOIIECCaMU U SIBJIICHHSIMU; JI€aTh BHIBOABI H TPOTHO3HI
Ha OCHOBaHHMHU MOJYYEHHBIX PE3YJIbTaTOB;

COCTaBJIATh T'CHOTUITMYCCKUEC CXCMbI CKPCIIUMBAHUA IJIA




Pa3sHbIX THIIOB HacCJICa0BaHUA IIPU3HAKOB y
OpraHu3MoOB, COCTaBJIATH CXCMbI IIEPEHOCA BCUICCTB H
SQHCPrun B DJOKOCUCTECMAX (IIGHI/I IIMTaHus1i, ITHUIICBBLIC

CeTH)

YMeHne  yCTaHaBIMBAaTh  B3aUMOCBS3H  MEXKIY
CTpoeHHEeM © (QYHKIUSMH: OpPraHOUIOB, KIETOK
pa3HBIX TKaHEH, OpraHaMd W CHCTEMaMH OPraHoB Y
pacTeHUM, KUBOTHBIX W YEJIOBEKAa; MEXKIY dTaramu
oOMeHa BeIIECTB; JTalaMH KJICTOYHOI'O IIMKJIA H
KU3HCHHBIX  IUKJIIOB  OPraHuW3MOB;,  JTalaMu
IMOPU OHAITBHOT O pa3BHUTHS, TCHOTHUIIOM u
deHorurioMm, ¢GeHoTHNIOM ©  (HaKTOpaMU  CPEIbI
OOWTaHMs;, TMpOLEeCCaMU JBOJIONUU; JBIKYIIUMHU
CHJIAMU aHTPOIOTeHe3a; KOMIIOHEHTAMH Pa3JIMYHBIX

OKOCHUCTEM U HpI/ICHOCO6J'I€HI/I$[MI/I K HUM OpraHu3mMoB

YMeHue BbIACIATh CYIIeCTBCHHBIC TPU3HAKU:

CTPOEHUSI BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT;
OJTHOKJICTOYHBIX ¥ MHOT'OKJICTOYHBIX OPraHU3MOB,
BHUJIOB, OMOrEOlIEHO30B, JKOCHCTEM u Ouochepsr;
CTPOCHUSI OPraHOB W CHUCTEM OpPraHOB pACTCHHUU,
JKUBOTHBIX, YyeJIOBEKa; MPOIIECCOB
JKU3HEACSITEILHOCTH, MPOTEKAIIMX B OpPraHU3Max
pacTeHUM, >KUBOTHBIX W YEJOBEKA; OHOJIOTHYECKHUX
mpoieccoB:  obmeHa  BemiecTB  (MeTaboIHM3M),
uH(pOpMAIIMU U TIPEBpAIICHHUS] SHEPTHH, OPOKCHHUS,
aBTOTPO(HOrO M TETEPOTPO(PHOTrO THUIOB MHUTAHUS,
doTocHMHTE3a ¥ XEMOCHHTE3a, MHUTO03a, Meho3a,
raMeToreHesa, 3MOpUOreHe3a, MOCTIMOPUOHATIHLHOTO
pa3BUTHS, pPa3MHOXKEHHUS, WHIUBUYaTHbHOTO
pa3BUTHs OpraHu3Ma (OHTOTEHE3a), B3aMMOJICH CTBHS

I'CHOB, rerepo3uca, JeiicTBU HCKYCCTBCHHOI'O

oTOOpa,  CTAaOMJIM3UPYIOIIErO,  JIBHXKYLIEr0 U
Pa3phIBAIOLIETO €CTECTBEHHOI0 oTbopa;
aJIIONaTPUYECKOro " CHMITaTPUYECKOT 0
BUZ000pa30BaHMs;  BIMSHHUS ~ JBIDKYIIMX  CHJI
IBOJIFOLIUHT Ha reHoOH T HOMYJISALUY;

MPUCIIOCOOJIEHHOCTH OPraHu3MOB K Ccpesie OOMTaHus,

YyepeOBaHUs HAMPaBICHUN JBOJIIOIMHI; KPYTrOBOPOTa




BCHICCTB U IMOTOKA SHCPTHUU B OKOCUCTEMAxX

CdopmupoBaHHOCTH YMEHUS BBIJICJIATD
CYLIECTBEHHbIE = IPU3HAKKM  BHUPYCOB,  KJETOK
INPOKAPUOT U DYKAPUOT;  OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX OpraHH3MOB, BH/JIOB,
OMOTeOleHO30B M JKOCHCTEM;  OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U MPEBPALICHHS SHEPTUU
B KJeTke, (OTOCHHTe3a, IUIACTUYECKOrO0 U
HHEPreTUYECKOro oOMeHa, XEMOCHHTe3a, MHTO3a,

Meﬁosa, OIIOJOTBOPCHUS, PA3BUTUA U PA3ZMHOXKCHUS,

WHIMBUIYaTbHOTO pa3BUTHS oprasu3ma
(oHTOTEHE3A), O0pBOBI 3a CyIIIECTBOBAaHHUE,
€CTECTBEHHOI'0O oTOopa, BHU1000pa30BaHMUs,

MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOUTaHMUS,
BIIUSIHUSL KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOI€HHBIX
W3MCHCHHII B DJKOCHCTEMaX CBOSM MECTHOCTH,
KpYroBOpOTa BELIECTB M IPEBPAILCHUS DHEPrUU B

ounochepe

VYmMenue UCIOJb30BATh COOTBETCTBYIOILIME
apryMeHTbl, OWOJIOTMYECKYI0 TEPMHHOJOTHIO H
CUMBOJIMKY JJISl JOKA3aTeNbCTBA POACTBA OPraHU3MOB
pa3sHBIX CHCTEMaTHYECKHMX TpyMN; B3aUMOCBS3U
OpraHM3MOB U  cpenbl  OOWTaHUS;  €IMHCTBA
4eI0BEYECKUX pac; HEOOXOAMMOCTH  3J0pOBOrO
o0pasa JKM3HHU, COXPAaHEHHs DPa3HOOOpa3usi BHIOB U
HKOCHCTEM KaK YCJIOBHUSI COCYLIECTBOBAHMS IPUPOIBI

" 4€JIOBCYCCTBA

YMeHue KpUTHYECKH OLIEHUBaThb HH(OPMALHUIO
OMOJIOTMYECKOT0  COJEp)KaHUs; HHTEPHPETUPOBATH
ATUYECKUE ACIEKThl COBPEMEHHBIX HCCIICIOBAHUN B
ouosoruu, MEIUINHE, OMOTEXHOJIOTUH;
paccMaTpHuBaTh ri00anbHbIE 9KOJIOTHYECKHE
npoOJieMbl  COBPEMEHHOCTH,  (OpMHUPOBATH IO

OTHOIICHUIO K HUM CO6CTB€HHyIO MMO3UIHUIO




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbBIX HA ETID
1O BUOJOI'MH

Kon

IIpoBepsieMblii3IeMEeHTCOAEPKAHUS

buonorus xak Hayka. JKuBble CHCTEMBI U UX U3yUYEHUE

1.1

CoBpemeHHass Ouoiorus — KOMIUJIGKCHas HayKa. buonormueckue Hayku U
u3yyaeMmble UMH TpobOieMbl. DyHIaMeHTalbHbIe, MPUKIAJHBIE M TOMCKOBBIE
Hay4yHbIE UCCIIEA0BAHMS B OMOJIOTHH.

3HaueHne Ouonorud B (POPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYUHOU
KaptuHbsl mMupa. Ilpodeccun, cBszanHbie ¢ Ouonorueil. 3HadeHue OMOJIOTHH B
IIPAKTUYECKOM JEsITEIbHOCTH YEeJOBEKAa: MEAMIMHE, CEJIbCKOM XO3SMCTBE,

IMPOMBINIJIICHHOCTH, OXpPAaHEC ITPUPOADbI

1.2

JKuBbie cucTembl Kak mpenMer uzydeHus: ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOIO0 COCTaBa, JUCKPETHOCTh M ILIEJOCTHOCTh, CJIOXKHOCTh U
YHOPSIAOYEHHOCTh CTPYKTYDHI, OTKPBITOCTb, caMOOpra"u3anus,
CaMOBOCIIPOU3BEAECHUE, Pa3APa)KUMOCTh, ©3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHU3alMUM KUBBIX CUCTEM: MOJIEKYJISPHBIN, KIETOYHBIN, TKaHEBBIM,
OpraHu3MEHHBIH, MO YJISIITUOHHO-BUIOBOMH, SKOCHUCTEMHBIN
(buoreoneHoTHUeCKUii), OwocdepHbld. IIpomecchl, MPOUCXOASAINIME B IKHBBIX
cucreMax. OCHOBHBIE MPU3HAKH KUBOro. JKU3Hb Kak (opma cCyIecTBOBAHUS

MaTepun

1.3

MeTtoasl Ouonoruueckod Hayku. HabGmioneHue, u3MepeHUe, SKCIIEPUMEHT,
cucremMaTusauus, MeraaHaiu3. lloHsaTMe O 3aBUCMMOHM UM HE3aBUCHMOH
nepemeHHoU. IInanupoBanue skcnepumenTa. IloctaHoBKa M IpoOBEpKa THIIOTES.
HyneBas runore3a. Ilonstue BbIOOpKM M €€ [OOCTOBEpPHOCTb. Pa3dpoc B
Ouonornueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH IIOJYYEHHBIX pPE3YJIbTaTOB.
IIpyunHBI UCKAXKEHUS PE3yJIbTATOB JKCIEpUMEHTa. IloHATHE CTaTMCTMYECKOro

TECTA

KiterkakaxkOnosornueckascucreMa

2.1

Knerka — cTpykTypHO-(DYHKIIMOHANbHAS €IUHHIA >KUBOTrO. VICTOpHUS OTKPBITUS
kierku. Paborer P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBanH, M.
[neiinen, P. BupxoB). OCHOBHBIE [1OJ0KEHUS COBPEMEHHOM KJIETOUYHON TEOpUHU.
MeTozbl MOJIEKYIISIPHOM M KJIETOUHOM OMOJIOruM: MUKPOCKOIHUS, XpoMaTorpadus,
anekTpodopes, METO] MEUYEHBIX aTOMOB, muddepeHmanTbLHoe

HeHTpU(yrUpOBaHUE, KYIHbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUNA COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTPaMUKpPOIIEMEHTHI. Bona u

e€ poilb Kak pacTBOPHUTEINS, PEarcHTa, y4yacTHe B CTPYKTYPHPOBAHHH KIIETKH,




TeIIoOperysiuui. MuHepanabHble BEIIECTBA KIETKH, UX OHOJIOrMYEecKas poJib.
PoJib KaTHOHOB U AHHMOHOB B KJIETKE.

buonornueckue nomumepsl. benku. AMHUHOKHCIOTHBIH COCTaB  OEIIKOB.
CrpykTypbl OenkoBoil Monekyibl. [lepBuunas cTpykTypa Oeika, HeNTHAHAs
CB3b. BTopuuHas, TpeTHYHas, dYeTBEpTUUHAs CTPYKTyphl. JleHarypaums.
CoiicTBa OenxoB. Knaccupukanus 6enxoB. buonoruueckne pyHKIum 0€iaKoB.
VYraeBonel. MoHOcaxapuabl, AMCAXapuibl, OJUIOCaxapuabl M IOJIMCAXaPHUJIBIL.
OOumii mmaH cTpoeHHss U (U3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOOB.
buonoruueckne GpyHKIMH yriIeBOI0B.

Jlununel. T'mppodunbHo-ruapodobHbie cBolicTBa. Kiaccudukanus JIUIUAOB.
Tpurmunepunst, ¢dochomunuael, BOCKH, cTepouisl. buonormueckue QyHKINH
munuaoB. O6mKe cBoMCTBa OMOJIOTMUECKHX MEMOPaH — TEKY4EeCTh, CIIOCOOHOCTh
K CaMO3aMbIKAHHIO, TOJIYIIPOHULIAEMOCTb.

HykneunoBeie kucnorel. JJHK u PHK. CrtpoeHue HYKJIEHMHOBBIX KHCIOT.
Hyxneotunsl. [Ipunnun xommiementapHoctu. Ilpasuno Yapradda. Ctpykrypa
JHK — nBoitnas cnmpasib. Mectonaxoxxaenue u ouonorndeckue ¢pynknuu JJHK.
Buaest PHK. ®ynknuu PHK B kietke.

Crpoenne wmouiekynsl AT®. Makpospruueckue cBsizu B Mojekyine ATO.
buonornueckue ¢pynknuu AT®. BocctaHOBIIEHHBIE TEPEHOCUNKH, UX (PYHKLIUU B
kierke. CexkBenuposanue JJHK.

CtpykTypHass OuoJyiorusi: OMOXMMHUYECKME W OMOPU3MYECKHE WCCIeAOBaHUS

COCTaBa M MPOCTPAHCTBEHHOMN CTPYKTYpPbl OMOMOJIEKYJT

2.3

Tunel KJIETOK: dJyKapuoTudeckas U  Inpokapuotuueckas. CTpyKTypHO-
(byHKIMOHATbHBIE 00Pa30BaHUS KIIETKH.

Crtpoenmne mpokapuoTHueckoil kierku. KieTouHas creHka OakTepuil M apxew.
OcoOGeHHOCTH CTpoeHHUs] TeTepoTpoPHON U aBTOTPOGHOM MPOKAPHOTUUECKUX
KJIeTOK. MeCTO 1 poJib IPOKapuoT B OMOLIEHO3aX.

Crtpoenne u (QyHKIMOHMPOBAHUE SYKApUOTHUECKOM kieTku. [lnasmatumueckas
MeMmOpaHa (rutazmanemma). CTpyKTypa Mmiia3mMatudeckoil MmeMOpaHbl. TpaHCIopT
BEIIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbId  (auddysus,
obneruénnas audqys3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIA aKTHUBHBIN
tparcnopt). Ilomymponumaemocts wMemOpanbl. Pabota HaTpuii-KaaneBOro
Hacoca. DHJOIUTO3: MUHOUUTO3, (aromuTo3. DK301uTo3. KieTtouHas CTeHKa.
CrpykTypa 1 GyHKIMH KJIETOYHOM CTEHKU pacTeHui, rpuOoB.

Huronnasma. Lurtozons. Lurockener. JBukeHue uuroriazmMbl. OpraHouibl
kinetku. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKU: SHAONIa3MaTHUeCKas CeTh
(OIIC), ammapart ['onbaKu, TU30COMBI, UX CTpOEHHE M (YHKIHH. B3amMocBs3b
OJJHOMEMOPAHHBIX OPraHoOMA0B KIE€TKH. CTpOEHHE I'paHYJISIPHOTO PETHKYJIyMa.

Cunte3 pactBopumbix OenkoB.CHHTE3  KJIETOYHbIX MeMOpaH. ['nmagkuit




(arpaHynsipHbIil) SHAOIUIA3MAaTHUYECKUM peTukyiayM. CekperopHas (QyHKUIMS
anmapara [onbmxu. TpaHCmopT BelIECTB B KJeTKe. Bakyonu pacTUTENbHBIX
kierok. Knerounsiit cok. Typrop.

IToryaBTOHOMHBIE OPraHOUBI KIIETKH: MUTOXOHAPUH, IJIACTH/IBIL.

Crtpoenne ¥ (QyHKUMHM MUTOXOHApUN U miacTuia. [lepBuuHbIe, BTOPHUYHBIE U
CIIO)KHBIE  TJIACTHABI  (OTOCHHTE3UPYIOUIMX  JYKapuoT.  XJIOpPOILJIACTHI,
XPOMOIUIACTHI, JIEHKOIUIACTHI BBICIIMX PACTEHHIA.

HememOpannbie opranougsl kinetku CtpoeHue M (yHKIMH HeMeMOpaHHBIX
OpPraHouJIoB KJIeTkH. PuGocombl. MukpodunameHTbl. MpblIIeUHbIE KIETKH.
Muxkporpybouku. Knerounslii neHtp. CTpoeHME M JBHKEHHE HKTYTUKOB H
pecHuuek. MUKpoTpyOOUKH IUTOIIA3MbI. LleHTpHons.

SAnpo. Obonouka sipa, XpOMaTHH, KapuoIlla3ma, SAPBINIKH, UX CTPOCHUE U
bynkuun. SnepHsiii OenkoBblit MaTpukc. IIpocTpaHCTBEHHOE pacrojioKeHHe
XpOMOCOM B HHTep(ha3HOM siape. beskn XxpoMaTHHA — TUCTOHBI.

Knerouynsle BkmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapUOT

(pacTUTEIBHOM, JKUBOTHOM, TPUOHON )
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AccuMuIsINAS U AUCCUMUJISIIIUSL — JABE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM M TreTepoTpOodHBbIH. YdyacTHe KHCIOpoga B OOMEHHBIX
mporeccax. JHepretudyeckoe oobOecredeHne kieTku: mpeBpamienne AT B
OoOMeHHBIX Tiporieccax. DEepMEHTATHUBHBIA XapakTep peakIuid KIETOYHOTO
Merabonu3zma. DepMeHThl, UX CTPOCHHE, CBOWCTBA M MEXaHWU3M JICHCTBUA.
Kodepmentsl. OTinnuuns (epMEeHTOB OT HEOPraHMUECKUX KaTalu3aTopoB. bemku-
aKTUBATOPBl M OEIKU-WHTUOUTOPHL. 3aBUCUMOCTH CKOPOCTH ()epMEHTATHBHBIX
pEaKIuii OT Pa3IUYHBIX (PAKTOPOB.

[TepBuuHBIi cuHTE3 oOpraHWYeckux BemecTB B kieTke. dorocunte3. Poib
XJIoponjacToB B mporecce (orocuHTe3a. CBeroBas W TeMHOBas  (¢a3bl.
[TponykTuBHOCTH (poTOCHHTE3a. BimsHue pa3nuuHbIX (AKTOPOB Ha CKOPOCTH
dorocunTesa. 3HaueHUEe POTOCUHTE3A.

XemocuHTe3. PazHooOpas3re opraHu3MOB-XEMOCHHTETUKOB: HUTPU(UIIUPYIOIINE
OakTepum, xKenez00aKTepuu, cepoOaKTEepHH, BOAOPOAHBIC OaKkTepuu. 3HAUCHUE
XEMOCHHTE3a.

Ana’poOHble opraHu3Mbl. Buasl Opokenus. [IpoaykTel OposkeHHS M UX
WCIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OyaAuTEN OOe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHEpreTudeckoro odmMeHa. [loaroToBuTenbHBIN
sTan. ' muKonu3 — 6eCKUCIOPOIHOE PACHICTITICHHE TTFOKO3BI.

buomornyeckoe OKHMCIIEHHE, WM KJIETOYHOE JbIXxaHuWE. Ponp MUTOXOHIpUN B
mporeccax Ouonorunueckoro okucinenus. L{ukmnaeckue peakiuuu. OKUCIUTENLHOE

dochopunmmpoBanue. [IpernmymiecTBa a’poOHOro MyTH OOMEHa BEIIECTB IEpen




aHa’pOOHBIM. DPPEKTUBHOCTEIHEPreTHYECKOr000MEHa
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Peakuun matpuuHoro cuHre3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B pPEAKLHUSIX
MaTpPHYHOI'0 CHHTE3a. Peanu3anus HacnencTBeHHOW nHpopManuu. ['eHeTHYecKuii
KOJl, ero cBoictBa. TpaHckpunius — wMaTpuunbli cuHTe3 PHK. Ilpuniumns
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIETbHOCTh, ACHMMETPUYHOCTb.
Tpancnsuus u e€ srambl. Yuactue TpaHcnopTHeix PHK B OumocuuTe3e Oenka.
VYcnoBust 6uocunTe3a Oenka. KommpoBanue amunokucior. Poiap pubocom B
O6uocuHTe3e Oelnka.

Opranu3zaius TeHoMa y IPOKapHoOT U 3YKapHOT. Perynsnus akTHBHOCTU T€HOB Y
npokapuoT. ['mmore3a omepona (P. XKakob, XK. Mano). Perymsmus oOMeHHBIX
mpolieccoB B kiieTke. Kinerounslit romeocras.

Bupycbl — HeknetouHble (OpMBbI KHM3HM M OoOJuraTHele napasutel. CTpoeHue
IIPOCTBIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

Bupycubie 3a0oneBaHus 4enoBeKa, KMBOTHBIX, pacteHuit. CIIN/], COVID-19,

couaJIbHbIC U MCOAULIUHCKUEC HpO6J’IeMBI

2.6

Knerounslit iukd, ero nepuoasl U peryisanus. Marepdasza u mutos. OcobeHHOCTH
MpoIeccoB, mpoTekalmux B uHTepdasze. [loAroToBka KIETKH K [JEJIEHUIO.
[IpecunTeTrueckuii (MOCTMHUTOTUYECKHI ), CAHTETUHUECKHI M MMOCTCHHTETUYCCKUI
(MpeMUTOTHYECKUI ) IEPHObI UHTEP(DA3HI.

Marpuunsiii cunte3 JHK — pemmkanusa. IIpuanuner perumkanun  JIHK:
KOMIIJIEMEHTapHOCTh, IOJYKOHCEPBATUBHBIA CHUHTE3, AHTUIAPAJIIEIBHOCTb.
MexanusMm permmkanuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepsl u
TeaoMepaza. XPOMOCOMHBIM HAaOOp KIETKH — KapuoTun. JWIuiongHbeii u
raflouIHeli  Habopel XpoMocoM. ['omomornuynsle xpomocomsl. IlosnoBeie
XPOMOCOMBL.

Henenne kieTku — MuTo3. CTaguu MHUTO3a M MPOUCXOASIINE B HUX MPOLIECCHI.
Tunel muto3a. KapuoknHe3 um nMTOKMHE3. buonormyeckoe 3Ha4€HUE MUTO3A.
Perynsanus mutoTHueckoro nukia kierku. IIporpamMmupyemaskierouHasruoesb
— aronTo3.

CDyHI(I_II/IOHaJ'IBHaHFeHOMI/IKa

OpraHu3MkakOHoIoruyecKascucTeMa

3.1

OnHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJICTOYHBIE OpraHu3Mbl u
MHOT'OTKaHEBbIE OpPraHU3MBbI.

@opMbl pa3MHOXKEHHUS OpPraHu3MoOB: Oecrojioe (BKJIOYash BEreTaTUBHOE) H
nojaoBoe. Buzapl  Oecronoro  pasMHOXKEHUS: I[IOYKOBAaHUE,  CHOPYJIALHS,
(bparmeHTanus, KJIOHUPOBAHHE.

ITonoBoe pasmuoxkeHue. [lonoBelie kneTku, wim ramersl. Meito3. Ctaauu Menosa.

IToBenenune xpomocom B Meioze. KpoccnHrosep. buonornuecknii cMbIci Meno3a




1 IIOJIOBOT O Tporecca. Meno3 u ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.
IIpensaponeimieBoe paszputue. ['ameroreHes y »XUBOTHBIX. IlosoBBIE 3Kene3sl.
OOpa3zoBanue U pa3BUTHE IOJIOBBIX KiIeTOK. CnepMaTtoreHe3 U OOIEHE3.
Crpoenune mnonoBbIX KieTok. OmionoTBopeHHMe U 3MOpPUOHAIBHOE pa3BUTHE
®KUBOTHBIX. CITOCOOBI OIJIOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.
WuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Cramum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsrymkn). Jpo6nenue. Tunsl nqpobnenus. OcodbeHHoCTH
AOpoOJIeHUsT MIICKOMUTAIONINX. 3apOJBIIIEBhIE JIMCTKU (TacTpylsiius). 3akiagka
OpraHOB M TKAaHEH W3 3apOJABIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHE YacTel
pasBuBaronierocs 3apoisbiiia (3MOpHOHANbHAs WHAYKIMS). 3akjiajka IUlaHa
CTPOEHHS >KMBOTHOI'O KakK pe3ylbTaT HEpPapXUUYECKHX B3aUMOJEHCTBUI TI'€HOB.
BnusHue Ha SMOpHOHANbHOE pPAa3BUTHE pa3IMUYHBIX (AKTOPOB OKpYKaIOILEH
Cpenbl.

Poct u pa3Butue xuBoTHbIX. [locTaMOproHanbHbI epuoa. [Ipsamoe u Henpsmoe
pa3Butue. PazButne ¢ meramopdo3oM y OeCrnO3BOHOYHBIX U IO3BOHOYHBIX
KUBOTHBIX. buonornueckoe 3HaueHUE MNPSMOrO U HEOPSIMOro pa3BUTHS, HX
pacnpocTpaHeHue B mnpupoge. Tumbl pocta XKUBOTHbIX. DakTopbl perynsuuu
pocTa JKMBOTHBIX W denoBeka. CTaauM TOCTIMOPHUOHAIBHOTO pa3BUTUS Y
’KUBOTHBIX U yernoBeka. [leproapl oHTOreHesa yenoBeka.

PasmHoxxenne u passutue pacteuit. ['ameroputr u crmopodut. Meiio3 B
KU3HEHHOM TuKie pacreHuit. OOpa3oBaHume cmop B TIpolecce Mekosa.
I'ametorenes y pacreHuii. OIUIOAOTBOPEHHME M PA3BUTHE PACTUTEIbHBIX
opranu3MoB. J[BoifHOE OMJI0I0TBOPEHKE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

pa3sBUTUC CCMCHH. MexaHu3Mbl peryjiiiui OHTOr¢HE3a y paCTeHI/Iﬁ M JXKUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  PA3BUTHA TCHCTUKMU KaK HAYKH. OCHOBHEBIE
T€HETHYECKHE ITIOHITHS U CHUMBOJIBI. 1'OMOJIOrMYHBIE XPpOMOCOMEBI, aJUICJIbHBIC

I'CHbI, AJIbTCPHATUBHBLIC IIPH3HAKH, JOMUHAHTHBIA H peI_IeCCI/IBHHﬁ IIpU3HAK,

32 FOMO3UI0Ta, TETEePO3WIoTa, YMUCTas JIMHHS, THOPHUIBI, TEHOTHN, (EHOTHII.
OCHOBHBEIEMETONBITEHETUKH : TUOPUIOIOTMYECKUH, IIUTOJIOTMYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU I
Mounoru6puntnoe ckpemuBanue. [lepBbiii 3akoH MeHens: — 3aKoH eTMHO00pa3us
rUOpUIOB TIEpPBOro TOKOJeHHS. [IpaBuiao gomMuHupoBaHUs. Brtopoil 3akoH
Mennens — 3aKoH pacuHlenieHus TMpu3HakoB. [luTosornyeckue OCHOBBI

33 MOHOTHOPHIHOTO CKpelrBaHus. [ MoTe3a YMCTOThI raMeT.

Ananusupyromiee ckpeumBaHue. IIpomMexyTouHbl XapakTep HaciaeJOBaHUS.
Pacmenienre npu3HaKkoB IIPU HEMOJIHOM JTOMUHUPOBAHUH.
JurubpuaHoe ckpemuBaHue. Tperuil 3akoH MeHJenst — 3aKOH HEe3aBHCHMOTO

HacJIca0BaHusA IMPHU3HAKOB. LII/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI




OUTUOPUIHOTOCKPEIBAHUS.

CuemienHoe HacnenoBanue mpusHakoB. Paboter T. Moprana. CuemnyieHHOe
HAaCJleI0OBaHUE T'€HOB, HAPYLICHHE CLEIUIEHHs MEXAy TIeHaMu. XPOMOCOMHas
TEOPHsI HACIEACTBEHHOCTH.

I'enernka nmona. XpoOMOCOMHBIM MEXaHHM3M OIPEAEIECHUs] Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHelii M rereporaMeTHeld moJI. ['eHeTmueckas
CTPYKTypa IOJIOBBIX XpomMocoM. HacrnenoBaHue NpHU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

I'enotun xak nenoctHas cucrema. [lnedoTponus — MHOXKECTBEHHOE JEHCTBHE
reHa. MHO0K€CTBEHHBIAAIIIIEIIN3M. B3anMopeiicTBUEHEAIIEIBHBIXTCHOB.

Kommiiementapaocts. Onucras. [loaumepus

3.4

BianmonelicTBre reHOTHITA U Cpebl Tpu GopMUpoBaHuM (eHoTHMa. M3MeHunBOCTh
pu3HaKoB. KadyecTBeHHbIE M KOJMYECTBEHHbIC MPU3HAKU. BUIbl M3MEHUMBOCTH:
HEHACJIEJICTBEHHASI U HACJIC/[CTBEHHAS.

MomudukaimonHas ~ M3MEHYHBOCTb. Pome  cpemst B dbopmupoBaHUU
Moau(UKaMOHHON u3MeHunBocTH. Hopma peakuun npusHaka. BapuanmoHHbli psj
n BapuanuoHHas kpuBas (B. MWoranncen). CpoiictBa MOAM(PUKAIIMOHHOM
M3MEHYMBOCTH.

I'enorunuueckass n3MeHINBOCTh. CBOICTBA M'€HOTUIIMUECKON M3MEHYUBOCTH. BUIbI
TCHOTUITUYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KomOuHaTiBHasT W3MEHYMBOCTh. Me03 ©  TIOJNOBOM TIpOIleCC — OCHOBA
KOMOMHATHBHON U3MEHYHUBOCTH. POJIb KOMOMHATUBHON WU3MEHYHUBOCTH B CO3JIaHUU
TCHETHYECKOT0 Pa3HO00pa3ys B Ipeeiax OHOr0 BU/IA.

MyTaloHHass ”3BMEHYMBOCTh. BUIbI MyTaluii: r€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE W HWHAYLUMPOBAHHbIC MYTallMU. SIAepHbIE W LMUTOINJIa3MaTHYECKHE
MyTauuu. CoMaTu4ecKue v mojioBble MyTaliu. [[puarHbl BOSHUKHOBEHHSI MYyTallU.
MyTtareHpl ¥ WX BIMSHME Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAaIlMOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKMX PSA0OB B HaciaeACTBEHHOW n3MmenunBoctu (H.U.

BaBI/IJ'IOB). BHG}II[epHaH HU3MCHYHMUBOCTb U HACJICACTBCHHOCTD

3.5

Kapuorun wyenoBeka. MexayHapoaHass MporpaMma HMCCIEIOBaHUS T'€HOMa
yenoBeka. MeToAabl  M3y4YEHMsT TEHETMKM  YeJIOBeKa: TI'eHeaJOrMYecKuid,
OJIM3HEIOBLIM, U TOr€HETUYCCKHI, MONYJISIIUOHHO-CTAaTUCTUY €CKUH,
MOJIEKYJIIPHO-T€HETUYECKHUH. CoBpemeHHOe omnpezeeHue TEHOTHIIA:
MOJITHOT€HOMHOECEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJIE C TMOMOIIBIO
[MI1P-anamu3a. HacnencTBenHble  3a00leBaHMS  4ejaoBeKa. I eHHBIE U
XpPOMOCOMHBIE 00s1e3HU YeJI0BEKa. bonesnn c HaCJIEJCTBEHHOU
MPEIPACIIONOKEHHOCTHI0. 3HAUCHNE METUIIMHCKON TeHETUKH B MPEIOTBPAIICHUN U

JICYECHHUH TeHETUYECKUX 3a00aeBanunii yenoBeka. CTBOIOBBICKIICTKH




3.6

JlomecTuKanus U cenekuus. 3apoKACHNE CENIeKIUH U JoMecTuKanuu. Ydyenue H.M.
BaBuiioBa o meHTpax MpPOMCXOXKICHHUS W MHOT000pa3usi KyJIbTYpHBIX PACTCHUH.
Ponb cenexuuu B co3laHuM COPTOB PacTeHU M MOpoA KUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTMYECKHX PSAOB B HACIEICTBEHHOM u3MeHunBoctd H.U.
BasuiioBa, ero 3nHaueHue 1Jisl CECKIIMOHHON padOoTHI.

MeTtoasl cenekuMOHHOM paboThl. MckyccTBeHHBIE OTOOp: MacCoBBI U
WHAUBUYyaTbHBIN. OTansl KOMOWHAIIMOHHOH CCIICKIIMH. WcneiTanue
mpou3BoAUTENel Mo MOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIICHKH
(deHoTHIa TOTOMCTBA U OTOOP MO TEHOTHITY ¢ TToMoIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJIEKIIMOHHON paboThl. PannanoHHbIil u
XUMHYECKUH MyTareHe3 Kak WCTOYHUK MyTallMid Yy KyJIbTYpPHBIX (opm
opraHu3MoB. Mcnonb3oBaHME TEHOMHOI'O PEJAKTUPOBAHUS U METOHOB
pexomOuHaHTHBIX JTHK 1151 mosydeHust iCXOAHOT0 MaTepraa Uil CeJEeKIIHH.
[Tonmy4yenne nonmruion10B. BHyTpuBMmoBas ruOpumusaiws. bim3koponcTBeHHOE
CKpelMBaHue, WM WHOpuAWMHT. HeponcTBeHHOE CKpelMBaHHWE, WM ayTOPHIUHT.
I'erepo3uc u ero npuuunbl. Mcnomb3oBanue rereposuca B cenekiuu. OtnanéHHas
ruOpuanzanms. [Ipeogosnenue Oecrionuss MEKBHIOBBIX THOPHIOB. JlOCTHXKEHUS

CCIICKIINHA paCTCHI/II\/'I U JKMBOTHBIX

3.7

OOBeKTHI, UCIIOTB3yEeMbIE B OMOTEXHOJIOTUH, — KIIETOYHBIC U TKAHEBBIE KYJbTYPBHI,
MUKpPOOPTaHHU3MBI, WX  XapakTepucTUka. TpaaunuoHHass OWOTEXHOIOTHS:
xjge0oneyeHrne,  MOJIyd4eHHe  KUCIOMOJOYHBIX  HPOJYKTOB,  BUHOJEIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECKUX TEXHOJIOTHH.
IIpoussoncreo Oenka, aMHHOKHCIIOT u BUTaMUHOB.VICKyCCTBEHHOE
OIUIOJIOTBOPEHUE. PEKOHCTPYKIMSI SIMIIEKICTOK W KJIOHUPOBAHHE >KUBOTHBIX.
Merto/ TpaHCIUIAHTAIMH S/IEP KIETOK.

XpoMocoMHasi W TeHHas WHKeHepus. VICKyCCTBEHHBI CHHTE3 TEHa W
KoHCcTpyupoBanue pexomOunanTHeix JIHK. JlocTwkeHus # NepCreKTHBBI
XpOMOCOMHOM ¥ T€HHOW WH)XEHepHuH. MeAunuHCKUue OHOTEXHOJOTHH.

Hcnonap30BaHuEe CTBOJIOBBIX KIIETOK

Cucrema u MHOF006paSI/Ie OPraHu4cCKoro Mupa

41

buonornueckoe  pazHooOGpasue  opraHu3moB.  CoBpeMeHHas  CHCTeMa
opranudyeckoro wmupa. llpuHnunel kiaaccuduxanuu opraHu3MoB. (OCHOBHbBIE
CUCTEMaTH4ECKUE I'PYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOEHUS M JKU3HEACITEILHOCTH OJHOKJIETOUHBIX OpPraHH3MOB.
Bakrtepun, apxeu, OIHOKIETOUHbIE I'PUOBI, OAHOKIETOYHBIE BOJOPOCIH, APYrue
npoTUCThl. KoJOHManbHbIE Opraiu3mel. JBUKEHHE OJHOKIETOUYHBIX OPraHU3MOB:
aMEOOMIHOE, )KTYTUKOBOE, PECHUYHOE. 3alUTa y OJHOKIETOYHBIX OPraHU3MOB.

Pa3npaxxuMoCTh y OTHOKIETOUYHBIXOPraHU3MOB. TaKCHCBI




4.2

MHoroxknerounbie pacTeHus. B3auMocBsa3b YacTell MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opraHbl U CUCTEMbl OPraHOB MHOIOKJIETOYHOro opraHusma. OpraHusm
Kak eauHoe uenoe. TkaHu pacTeHuid. TuUmbl pacTUTENbHBIX TKaHEM:
oOpa3oBareibHas, IOKPOBHASA, MPOBOMSIIAS, OCHOBHAs, MEXaHHYECKasl.

OcoOeHHOCTUCTPOCHUS, (PYHKIIUI U pacrofioxKeHUsITKaHEell B opraHaxpacTeHui

4.3

BereratuBHbBIE U FeHEpaTUBHBIE OpraHbl pacTeHHil. @YHKIUH OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BukeHre MHOTOKIIETOUHBIX PACTEHUI: TPONU3MBI U
Hactuu. llorjomenue BOABI, YIJIEKHACIOrO ra3a M MHUHEpPAJbHBIX BEIIECTB
pactenusaMu. Jlpixanue pactenuil. Juddysus ra3oB uepe3 MNOBEPXHOCTh KIETKH.
TpancnopTHble cuCTeMBbl pacTeHMil. Beinenenue y pacrenmil. 3amura 'y
MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpenctBa MacCMBHOM M XMMHYECKOU
3alMThl. DUTOHLHUIBL.

Pa3npaxumMocTs M peryisuus y OpraHu3MoOB. Pa3zgpakmMocTe U peryssnus y

MHOTI'OKJICTOYHBIX paCTCHI/IfI. POCTOBBIGBGH.[GCTBB. U UX3HAYCHUC

4.5

MHOrok/IeTouyHble  JKUBOTHBIE.  B3aMMOCBSI3b  4YacTeii  MHOTOKIETOYHOTO
opranu3ma. TkaHU, OpraHbl ¥ CUCTEMbl OPraHOB MHOT'OKJIETOYHOTO OpraHH3Ma.
Opranusm kak enuHoe 1enoe. ['omeocta3. TkaHu )KUBOTHBIX U YesOBEKa. THUIIBI
JKUBOTHBIX TKaHEH: OIIUTECIIMAalIbHasA, COCAWMHUTCIIbHAA, MBIIICYHAA, HCPBHas.
OcobOennoctu crpoeHus, GYHKIUHA U paCHONIOKEHUsT TKAaHEW B OpraHax

JKHUBOTHBIX U YCJIIOBCKA

4.6

Oprasbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMK OPraHOB M CHUCTEM OPTaHOB.
Onopa Tena opraHu3moB. CKeneTbl OJHOKIETOYHBIX W MHOTI'OKJIETOYHBIX
XKUBOTHBIX. HapyxHbiif 1 BHyTpeHHHI ckeneT. CTpoeHHe W THUIBI COEAMHEHUS
KOCTEH.

JIBM>KeHUE MHOTOKJIETOYHBIX JKUBOTHBIX. [luTanume xuBoTHBIX. IluTanue
MMO3BOHOYHBIX KUBOTHBIX. JIpixaHue x)uBOTHBIX. KokHOE nmpixanue. JXKabepHoe u
JNErOYHOE JbIXaHUE.

JIpIxaHu€ NO3BOHOYHBIX >KMBOTHBIX. OBOJIOLHUOHHOE YCIO0XXHEHHE CTPOCHUS
JETKMX IMO3BOHOYHBIX XKMBOTHBIX. J[pIXaTellbHasi cucTemMa 4denoBeka. MexaHusm
BEHTWISIUMUA JIETKUX Yy MOTUL W MICKONUTAKOIMMX. TpaHCOOPT BEWIECTB Yy
OpraHu3MoOB. TpaHCIIOPT BELIECTB Yy JKMBOTHBIX. KpoBeHOCHas cucrema u e€
opranbl.  KpoBeHocHass  cucremMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIEHUS. DBOJIOIMOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CUCTEMbl MO3BOHOYHBIX >KMBOTHBIX. Bblaenenue y opraHu3moB. Bwinenenue y
#KUBOTHBIX. COKpaTuTeabHble Bakyosuud. Oprausl BoienaeHus. CBs3b MOJOCTH Tela
C KPOBEHOCHOW M BBIICIUTEIBHON CUCTeMaMu. BpiieneHue y IMO3BOHOYHBIX
KUBOTHBIX. 3allMTa y MHOTOKJIETOUYHBIX JKMBOTHBIX. [lOKpOBBI u HX

MIPOU3BOHBIE.




PaznpaxuMocTh U peryssiiusi y Opranu3MoB. Pa3apaxuMocTh Y OTHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3IpakuMOCTh W PETYyJSIUsS y MHOTOKJICTOYHBIX
pactenuil. PocToBbie BelecTBa U X 3HAYCHHUE.

HepBHas cucrema u pedieKTOpHAs PErYJSIUsS Y MHOTOKJICTOYHBIX JKUBOTHBIX.
HepBHas cucrema u e€ oTaenbl. DBOJTIOIMHOHHOE YCIOKHEHNE CTPOCHUST HEPBHOM
CHCTEMBbI Y )KHBOTHBIX.

Pa3zpaborka anroputmMoB u mporpamMm ans dGGeKTHBHON (YHKIIMOHAIBLHOU
aHHOTAIlMM  TEHOMOB, TPAHCKPUIITOMOB, POTEOMOB, MeTaboJIOMOB

MHUKpPOOPraHU3MOB, PACTEHUH, )KUBOTHBIX U 4€EII0BEKA

OpFaHI/ISM YCJIOBCKA U €ro 3J0POBLEC

5.1

OpraHsl 1 CUCTEMBI OPraHoB uyenoBeka. OTIenbl TOJOBHOTO MO3ra M03BOHOYHBIX
KHUBOTHBIX. Pednexc u pednexkropnas nyra. besyciioBHble U yCIIOBHBIE
peduekcol. ['ymopanbHast peryiasiuss ¥ SHAOKPHUHHAs CHCTeMa >XUBOTHBIX H
yenoBeka. JKene3bl SHAOKPHHHONW CHCTEMbI U MX TOPMOHBIL. JlelicTBHE TOPMOHOB.
B3aumocBs3p HepBHOW W SHIOKPUHHONM cucTeM. [unortanamo-rumnopusapHas

cucrteMa. Pedrekc u pediexkropHas agyra. besycnoBHblie U ycnoBHBIE pedaeKch

5.2

3ammra opraHu3ma oT Oosie3Heil. MIMMyHHas cucrema yesoBeka. KieTouyHslid u
TYMOPJIbHBI HMMMYHUTET. BpoXa€HHBIM, TPUOOPETEHHBIH cCrienupUIeCKuii
UMMyHUTET. Teopus  KJIOHaJbHO-CeNeKTUBHOro ummyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanutenbHble OTBETbl OpraHu3MoB. Poib

BPOKJIEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€eBaH U

5.3

KpoBenocnas cucrema u e€ opransl. Cepaie, KpOBEHOCHbIE COCYAbl U KpPOBb.

KpyrukpoBoobpamienus. Paboracepana u e€perynsnus

5.4

,HI)IX&HI/IC YCJIOBCKaA. 211/1(1)(1)}731/5[ ra3oB 4€pe3 MOBCPXHOCTb KJICTKHU. HBIX&TCJ'H)H&H
CUCTEMA YCJIOBCKaA. JII)IXaTeJ'II)HaSI IMOBCPXHOCTD. PeranIIHH)ILIX&HI/ISI.

JpixaTenbHBICO0BEMBI

5.5

HI/IIJ_[CBapI/ITeJIBHaﬂ CucTéMa 4YCJIOBCKA. OTIICJIBI MUIICBAPUTECIIBHOTO TpaKTa.
HI/IH_[eBapI/ITeJ'IBHBIC)KeJ'IGSI:I. BHYTpI/IHOHOCTHOC n

BHYTPHUKJICTOYHOCIIMIIICBAPCHHUEC

5.6

ITokpoBel m wux mnpousBoaHble. Opranbel BbieneHus. Ilouku. CrpoeHue u
¢yHKkuMOHUpOBaHKUE HedpoHa. PunbTpanus, CeKpeluss U 0OpaTHOE BCaCbIBAHHE

KaK MEeXaHH3Mbl pabOThl OpraHoB BblieaeHus. OOpa30BaHUEMOYH Y UEIOBEKa

5.7

I[BI/DKCHI/IG YeJIOBeKa: MplmeuyHas crucrema. CKelneTHBIC MBIIIObBI WU HUX pa60Ta.

CrpoeHure U TUITBICOETMHEHUSKOCTEN

Teopus sBomonMu. PasButne xxu3Hu Ha 3emiie

6.1

OpomonnoHHass Tteopuss Y.  JlapBuHa. Ilpennoceuikm  BO3HMKHOBEHUS

napBuHu3Ma. JKu3Hb U Hay4Has aesatensHocts Y. JlapBuHa.




JiBuokymye cuibl 3Boironuu BUoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTh
pa3sMHOXKEHHUS OpraHu3MOB, HACIEACTBEHHAas HW3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHUE, €CTECTBEHHBI U UCKYCCTBEHHBII 0TOOD).

Odopmienne cunTeTnueckoir teopun Bomonuu (CTI). HelitpansHas Teopus

HBOJIIOIUH. CoBpemeHHast HBOJIIOLIMOHHAS ouosorus.
3Ha4YEHUEIBOJIOIIMOHHON TEOPUH B (bopMHUPOBAaHUNECTECTBEHHO -
HAay4YHOMKAPTUHBIMUPA

6.2

[Tonynsauus Kak »jeMeHTapHas enuHuna 5BOMIONUH. COBpPEeMEHHBIE METOMAbI
OLIEHKH TEHETUYECKOro pa3HoOoOpa3usi W CTPYKTypbl momyisiuil. VM3meHeHue
reHo(oHJa TOMYJSIIMM Kak »JJIEMEHTapHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTrdeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

DnemeHTapHbIe (aKTOPHI (IBHXKYIIUE CUIIBI) SBOMIOLMHA. MyTalimoOHHBIN MPOIECC.
KomOunatuBHas usmMeHUnBOCTh. Jlpelid reHoB — ciydyaliHble HEHanpaBJIEHHbIE
M3MEHEHUsl 4acToT ajulened B momyisnusax. D@dekT ocHoBaTens. Murpanuu.
WM3onsmus monynsinuii:  reorpadudeckas (MpoCTpaHCTBEHHAs), OMOJIOrHYecKas
(penpoayKTUBHas).

EcrtectBeHHplli  0TOOp — HampaBsiomui  ¢akrtop sBomouuu.  DopMel
€CTECTBEHHOr0 OTOOpa: JBWKYIIMHA, CTAOMJIM3MPYIOIIMH, Pa3pbIBAIOIIUI
(mu3pyntuBHbIi). [TomoBoi oTOOP.

[TpucnocoONeHHOCTh ~ OPraHW3MOB KAk  pe3yjbTaT  MHUKPOIBOJIOLHUU.
Bo3zHukHOBeHHE  MpUCHOCOOJNICHW y  opraHm3moB.  Apomopdo3sl U
uanoanantanuu. [Ipumeps! npucnocobnennii y opranu3MoB. OTHOCHUTEIbHOCTb
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepum u CcTpykTypa. BumooOpa3zoBanme Kak pe3yibTatr
MUKposBomonuu. M3omsuus — kiaoueBod (akTop BupooOpasoBanus. [lytu u
CIIOCOOBI BHJ1000pa30BaHMS: aJuIONaTPUIECKOE (reorpaduueckoe),
CUMIIATpHYECcKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TIOJMILTONIU3AIlHS,
rubpuauzanus). JIuTensHOCTh SBOMIOIMOHHBIX MPOIIECCOB.

MexaHu3Mbl GOPMUPOBAHUS OHOJIOTMYECKOTO pa3HO00pas3usl.

Posib 3BOMIOIIMOHHON OHOJIOTMM B pa3pabOTKe HAay4YHBIX METOJOB COXPAHEHMSI
O6unopaznooOpasusi. MHUKpPOIBOIONKS U KOJBOJIOLHS MApPa3UTOB M HX XO35EB.
MexaHnu3mbl popMHUPOBaHUS YCTOMUNBOCTH K aHTUOMOTUKAM M CIIOCOOBI OOpbOBI

Cc HeU

6.3

Mertonbsl u3yueHus: MakposBosronuu. IlaneoHTosOrMuecKkne MeETOIbl H3ydeHUs
sBomonuu. [lepexonusie GopMbl U prIOreHeTHUECKUe Psijibl OPraHU3MOB.

buoreorpaguueckre Meronbl u3ydeHus 3Boonuu. CpaBHeHue GIIopbl U payHbI
MaTepHKOB M OCTPOBOB. broreorpaduyeckue obmactu 3emian. Bumbr-sHaeMukn u

PEUKTBHI.




OMOpPHOJIOTUUECKHE ¥ CPAaBHUTEIBHO-MOP(POIOTHYECKNE METOAbl H3yYEHUS
ABOMIONMHU. [ €HETHYECKHEe MEXaHU3Mbl JBOJIIOIIMM OHTOTCHE3a W MOSBICHUS
HBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMUHBIE H  AQHAJIOTMYHBIE  OpTraHBI.
PynumenTtapuple  opraHbl W aTaBU3MBL. ~ MOJIEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTEMaTUYeCKUEe  METOABl  W3y4YEHUS  IBOJIOLHH.
I'omonoruunsie TeHsl. COBpEMEHHBIE METOMBI MOCTPOCHHS (DUIIOTEHETHYECKIX
JIEpEBbHEB.

XpOMOCOMHBIE MYTallMH U 3BOJIIOLIMS T€HOMOB.

OO6mue 3axkoHOMEpHOCTH (TpaBmia) sBoJOUMH. HeoOpaTuMOCTh 3BOIIOLHH.

ApnantuBHas paauanus. HepaBHOMEepHOCTHTEMIIOB3BOIOLUN

6.4

Hayunbple rumote3sl MpPOUCXOXKACHHUS HKM3HHM Ha 3emiie. AOHOreHe3 U
naHcrepmusi. JloHaydHbIe MPEICTaBICHUS O 3apOXKIECHUH KU3HU (KPEalmOHHU3M).
I'unore3a MOCTOSIHHOrO CaMO3apOXKACHUS KU3HU U €€ OIPOBEPKEHUE OINBITAMU
®. Penu, JI. Cnamnanuanu, JI. Ilacrepa. IlponcxoxaeHue KU3HU H
acTpoOUOJIOTHS.

OcHoBHBIE dTanbl HEOpraHWYECKOW HBomonuu. [lnaneraphas (reosormueckas)
IBOJIOLMSA. XUMHUYECKas dSBOMIONUSA. AOMOT€HHBI CHHTE3 OpPraHuYecKuX
BemiectB u3 Heopranmdeckux. Ombir C. Mumnepa u I'. FOpu. OGpa3oBanue
nonuMepoB U3 MoHomepoB. KoauepBatnas runoreza A.M. Onapuna, runoresa
nepBuuHoro OymboHa JIx. XosmelHa, reHeTuuyeckas rumore3a [. Meémrepa.
Pu6osumer (T. Yek) u runoresa «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH 1 BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emmu u meroanl e€ u3ydeHus. Vckormaemble OpraHWYeCKHE OCTATKH.
I'eoxpononorust u e€ meronsl. OTHOcHUTENbHAs M a0COTIOTHAsE T€OXPOHOJIOTHSI.
['eoxpoHonOrnYeckas mKana: 30Hbl, 3pbl, IEPUOABI, SITOXU.

HauaneHble 3Tansl opraHnydeckod sBoironuu. llosBiaeHne M 3BOMOLMS TEPBBIX
KJIETOK. DOBoJIoLMA MeTabonu3Ma. BO3HMKHOBEHHME TEPBBIX OSKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHaJor MEPBBIX Ha 3eMJie COOOIIEeCTB.
CrpomaTonuThsl. [IpokapruoTsl U 3yKapHOTHI.

[Tpoucxoxaenue sykapuor (cUMOMOreHe3). ODBOJIIOLMOHHOE MPOUCXOXK]ECHHUE
BUpPYyCOB. [IpoMcCXo’kaeHne MHOIOKJIETOYHBIX OpraHn3MoB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE OTambl HBOJIONWK BBICHIMX pacTeHuid. OCHOBHBIE apoMOpdO3bl
pactenuii. Beixony pacrenumii Ha cymry. [losBiieHHMe CIOPOBBIX pacTeHUR U
3aBoeBaHue umu cymu. CemeHHble pacreHus. I[IpomcxoxaeHue IBETKOBBIX
pacTeHuil.

OcCHOBHBIE OTambl SBOMIONHUH JKUBOTHOTO Mupa. OCHOBHBIE apoMoOpdo3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX

tumnoB. [lepBbie XOpaoBbIE )KUBOTHBIE. JKU3HL B BOJIEC. DBOIOIUS TO3BOHOYHBIX.




[Ipoucxoxnenne ampuodbuit u pentunmii. [IporcxoxaeHNe MICKONMHUTAIOIUX U
ntul. IIpunnun kmoueBoro apomopdosza. OcBoeHue O€ClO3BOHOYHBIMU U
[I03BOHOYHBIMU JKUBOTHBIMU CYILIH.

Pa3BuTue xu3HM Ha 3eMiie Mo 3paM U NEpUoAaM: apXxeH, MIpOoTepOo30H, Naleo30H,
Me30301, KaifHO30i. OOmas xapakTepucTHKa KiMMaTa W T'eOJIOTHYEeCKUX
nporeccoB. [losiBIeHNe U paclBET XapaKTEpHBIX OpraHU3MOB. YTiieo0pa3zoBaHuUe:
ero yCIJIOBUS M BIMSTHHE Ha Ta30BBIi COCTaB aTMOC(HEPHI.

MaccoBble BBIMHpaHUSI — D3KOJOTMYECKHE KpH3UChl mpomuioro. IIpuuumHbl U
CIEACTBUS  MAaccoBBbIX  BbIMUpaHHHA. COBPEMEHHBIMIKOJOrHUECKUUKPU3HC,

€rooco0€EeHHOCTH

6.5

Paznmensr u 3agaun  aHTpomojoruu. Mertonsl aHTponojoruu. CTaHOBIIEHHE
MIPEJICTABICHUM O MPOUCXOXKIEHUH YesioBeka. COBpEMEHHbIE HayUHbIE TEOPHUHU.
CxoncTBo uenoBeka € KUBOTHBIMH. CHCTEMaTHUECKOE IIOJIOKEHUE YEIIOBEKA.
CBuerenscTBa  CXOJCTBa  4YEJIOBEKAa C  JKUBOTHBIMH:  CPaBHUTEJIBHO-
MOpQoJOruIecKue, AMOPHOJIOTUYECKHE, (u3U0I0r0-0MOXUMHYECKHE,
noBegeHuYeckre. OTIYHs YeJI0OBEeKa OT KUBOTHBIX. [IPIMOXOXKIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOI'O MO3ra U BTOPON CUTHAJbHON
CUCTEMBI.

JBuxkymme cuibl (akToOpbl) aHTpPONOreHe3a: OMOJOTHYECKHE, COIHANIbHBIC.
CooTHomieHne OMOJIOTHUECKUX U COLIMANBHBIX (JaKTOPOB B AHTPOIIOTCHE3E.
OcHOBHBIE CTaIMM AHTPOIIOTreHe3a. ABCTPAJIONUTEKHA — JIBYHOTHE MPEIKU JTOCH.
UYenoBek  ymenblid, TMEpBbIe  HM3FOTOBJEHUS  Opyaud  Tpyna. Yenosek
NPSIMOXOSIIMKA ¥ TEpBBIA BBIXON IioAell 3a mpemensl Adpuku. YenoBek
relifenbOeprckuii — o0l MpegoK HeaHIepTaJbCKOro dYesloBeKa M YeJIoBeKa
pazymHOro. YesnoBek HeaHIEpTalbCKUN KaK BUJ JIIOJEH XOJOAHOIO KiMMaTa.
YenoBek pa3yMHBI COBPEMEHHOTO THIA, JEHUCOBCKHM YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a mpeaenaMu Adpuxu.

DBOMIOLIMST  COBPEMEHHOTO 4YelnoBeka. EcTecTBeHHbII OTOOp B MOMYJISAIUAX
yenoBeka. MyTalmoHHBIN Mpouecc W noauMopdusM. [TomynsiuoHHbIE BOJHBI,
npeii¢ reHoB, Murpanus U «3QQGEeKT OCHOBATES» B MONYJALUAX COBPEMEHHOIO
YeJIoBeKa.

Yenoseueckne pacel. Ilomstme o pace. bonpmme pacel:  eBponeougHas
(eBpasmiickasi), aBcTpajo-HerpougHas  (PKBaTOpHAJIbHAS),  MOHTOJOHIHAS
(a3maTcko-amepuKkaHckas). Bpemst u myTH pacceieHHsl YeloBeKa IO IJIaHETe.
EnuncrtBo  uenoBeueckux pac. HayuHas  HecOCTOATENbHOCTH — pacu3Mma.
[TpucnocoOIeHHOCTh 4YeNOBeKa K pa3HbIM YCIOBHSM OKPYXKAIOLIEH Cpesbl.
BrusHue reorpaduueckoit cpeapl W npeiida reHOB Ha MOPGOIOTHIO |

(DU3HOJIOTHIO YeIOBEeKa




DKOCHUCTEMBI B npucymue uM 3aKOHOMECPHOCTH

7.1

Pa3znenst u 3agaum sxoaorun. CBsi3b 9KOJIOTUHU C JPYTUMH HAyKaMHu.
Metonbl 3kosioruu. [losieBble HaAOMOACHUS. ODKCICPUMEHTBHI B  DKOJIOTHU:
NpUpOJIHbIE U JabopaTopHble. MojaeaupoBaHue B JKOJOTMU. MOHUTOPUHT

OKpYy’Kalollel cpebl: JOKaIbHBIA, PpErMOHATBHBIN U II100aTbHBIN

7.2

Okonmoruueckue (GakTopbl M 3aKOHOMEpHOCTH MX neiictBus. Kiaccubukanus
IKOJIOTMYECKUX (haKTOpoB: abuoTHyeckue, OWOTHYECKHE, aAHTPOINOrECHHBIE.
OOmme 3aKOHOMEPHOCTH JIeHCTBHS dKojormueckux (akropos. IIpaBuio
muHumyMma (K. Ilnpenrens, 0. JInOux). TonepaHTHOCTb. OBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuortnueckue (axktopsl. CBeT Kak 3Koyiorndeckuil ¢akrop. [elicTBue pasHbIX
Y4aCTKOB COJTHEUHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTUYECKUE TPyl PACTEHUIN
Y )KMBOTHBIX 10 OTHOILIEHUIO K cBeTy. CUrHasibHas poiib cBeTa. PoTonepuoans3m.
TemmnepaTypa Kak DJKOJIOrHYecKud dakrop. JlelictBue TemmepaTypbl Ha
opranusmsbl. [lolKkuIoTepMHBIE U TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIC U
CTEHOTEPMHBIE OpPTraHU3MBI.

BnaxxHocte kak akonoruueckui  ¢axrtop. Ilpucmocobienuss pacreHuil K
noja/ep>kanuto BogHoro Oananca. Kmaccuduxamusi pacTeHHil 1O OTHOLICHHIO K
Bojie. [Ipucrnoco0aeHus )KUBOTHBIX K U3MEHEHUIO BOJTHOT'O PEXKHUMA.

Cpenbl o0OMTaHUS OpPraHU3MOB: BOJHAs, HA3EMHO-BO3JYIIHAas, MOYBEHHA,
riyOuHHAs  TOJANOYBEHHAs, BHYTpHOpPraHu3sMeHHas. DU3NKO-XUMUYECKHE
0COOEGHHOCTH cpei oOuTaHHUd OpraHu3MoB. l[IpucrnocobieHuss OpraHu3MoB K
KU3HU B Pa3HbIX Cpelax.

buonornueckue putMbl. BHenHue u BHyTpeHHUE pUTMbI. CyTOUHBIE U TOAUYHbBIE
put™bl. [IpHcnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM HM3MEHEHMSIM YCIIOBHM
JKU3HU.

Kusuennoie Gopmbl opranu3zMoB. [loHsTHe o xu3HeHHOU (opme. XKuzHeHHBIE
(GopMBl pacTeHMil: JepeBbs, KyCTapHUKHM, KYyCTapHUUYKHM, MHOTOJIETHUE TpPaBBbl,
ofHoJIeTHUE TpaBbl. JKU3HEHHbIE (DOPMBI )KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a’poOuoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue ¢axtopel. Buasl OMOTHMUYECKHMX B3aMMOICHCTBUIN: KOHKYPEHIIHS,
XUITHUYECTBO, cUMOMO03 U ero ¢opmel. [lapasutusm, koomepaiusi, MyTyaiusMm,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJIeOHHYECTBO). Herpoduueckue
B3auMozelicTBus  (Tommueckue, (Qopuueckue, (Dabpuyeckue). 3HaUEHHE
OMOTMYECKUX B3aUMOACHCTBUIM JJi1 CYLIECTBOBAHUS OPraHu3MOB B cpele

obutanus. [IpyHIUIT KOHKYPEHTHOTO U CKIIIOYEHUS

7.3

DKOJIOTMUECKUE XapaKTEepUCTUKU nomyssiuuu. Ilomynsanus kak Ouonorudeckas

cucteMa. Porb HEOTHOPOIHOCTH Cpefbl, pru3rueckux 0apbepoB U OCOOSHHOCTEH




Ouosnoruu BUJOB B (DOPMHUPOBAHMM MPOCTPAHCTBEHHOH CTPYKTYPBI MOMYJISALUM.
OcHOBHBIE MOKa3aTenu NOMYJSALHHA: YHUCIEHHOCTb, IUIOTHOCTb, BO3pACTHAas M
IIOJIOBAst CTPYKTYpa, PpPOXKAAEMOCTb, IMPUPOCT, TEMII POCTa, CMEPTHOCTH,
MUTPALIUSL.

Okosnornyeckass CTpykTypa nonyysinud. OIleHKa YHCICHHOCTH IOMYJISLUU.
JluHaMuKa DOMyJSINMU U €€ peryisnus. bUOTHYeCKui MOTEeHIMaa MOMYJIALUN.
MonemupoBanue IMHAMUKHM — nonyiasuuud.  KpuBble  pocTa  YUCIEHHOCTH
nonyJisinuu. Kpusble BbDKMBaHMs. Peryisius 4MCIEHHOCTH MONYJISALUNA: POIb
(GakToOpoB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUJIOTHOCTU. OKOJIOTMYECKUE
crpareruu BuoB (r- u K-crparerun).

[TonsTHe 00 HKONOrHYecKoi HUIIe Buaa. Mectoodutanue. MHOroMmepHasi MOJIENb
skonorndyecko Humu Jx.JM. XartumHcona. Pa3smepsl 3KOJIOrMY4EeCKOM HUIIU.
ITorenuumanbHas U peau30BaHHAs HUILU.

Bun kak cucrema nonyisuui. Apeansl BUIOB. Buabl M UX KU3HEHHBIE
CTpaTEruu. 3aKOHOMEPHOCTHUIIOBEEHUS U MUTPalU>KUBOTHBIX.

BI/IOJ'IOFI/I‘IGCKI/ICI/IHBaSI/IPI‘ly}KepO,HHBIXBI/II[OB

7.4

CoobmectBa opranuzMoB. buomeno3 u ero crpykrypa. CBszu Mexay
opraHu3MamMmu B OuoIieHo3e. DKocucTeMa Kak oTkpbiTas cuctema (A.Jx. Tencmn).
OyHKIMOHAIBHBIE OJIOKH OPraHU3MOB B 3KOCHCTEME: MPOIYIIEHTHI, KOHCYMEHTBI,
penyueHTbl. Tpoduueckue ypoBHU. Tpoduueckue 1end u cetd. AOHMOTHYECKUE
6510ku sKocucreM. [louBbl M Wbl B 3K0cucTeMax. KpyroBopoT BeuiecTB U MOTOK
SHEPrUU B IKOCUCTEME.

OcHoBHBIE TIOKa3aTeNd 3KOCUCTEMBbl. buomacca u mpoaykuus. DKOJIOrHYECKUe
MAPaMUIbI YUCENT, OMOMACChI U DHEPTUH.

HamnpaBneHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbie U
BTOPUYHBIC CYKIIECCHM W WX TMPUYUHBL. AHTPOINOTEHHBIC BO3JCHCTBUA Ha
cykueccun. KimumakcHoe cooOmiectBo. bruopasnoobpasue 1 moiHora KpyroBopora
BEIIIECTB — OCHOBA YCTOWYUBOCTH COOOIIECTB.

[Ipupoansie 3KOCHCTEMBI. AHTPONOIr€HHBIE SKOCHCTEMBI. ATrpPO3KOCHCTEMA.
Arporenos. Paznuunst MeX1y aHTPOIOT€HHBIMU U TTPUPOAHBIMU YKOCHCTEMaMH.
VYpb6oskocuctemsl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucreM. ['opozckas ¢iiopa u
¢ayna. CuHaHTponu3aIus ropoackoi gaynsl. bruonorudeckoe u xo3s1iCTBEHHOE
3HAYEHUE arpO’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJI€ICTBUI1 OPraHU3MOB B SKOCHUCTEMAX.

[lepeHoc sHeprum M BEIIECTB MEXAY CMEKHBIMU IKOCHCTEMAMH.Y CTOMYMBOCTh
OPraHU3MOB, TMONYJSIUHA W 3KOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U

AHTPOIOTEHHBIX BO3/IEHCTBUM

7.5

buochepa — oOmennanerapHass o0ojouka 3emMiH, TH€ CYIIECTBYET WIIH




cyliecTBoBajia JKu3Hb. YueHue B.J. Bepnaackoro o Ouocdepe. Ob6mactu
6uocdeps! u e€ cocran. JKuBoe BeecTBo 6rochepsl U ero GyHKIHUHU.
3aKOHOMEpPHOCTH cyliecTBoBaHUsl Ouochepsl. OcobeHHocTH Ouochepsl Kak
ro0anpHON  dKocucTeMbl.  JlMHaMuU4yeckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemectB U OHOT€OXMMHYECKHE UHKJBI (yrjieponua, as3oTra).
PutmMuuHOCTS siBeHU# B Onocdepe.

3oHanbHOCTH Onocdepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIpA,
XBOHMHBIC JIeca, CMENIaHHbIE W IIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CAaBAaHHBI,
MYCTHIHK, TPONMHUYECKHE Jieca, BBICOKOTOpbs. Kimmar, pacTUTenpHBIA U
JKUBOTHBIM MUp OMOMOB CYLIH.

CtpykTypa U (DyHKIMS KHUBBIX CHCTEM, OLIEHKA UX PECYpPCHOr0 MOTEHIHana U

ouocdepHbIX QyHKUINN

7.6

DKOJOTUYECKHUE KPU3UCH U WX MpHUMHBL. Bo3nelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenapl. OXpaHa BO3ayXa. 3arps3HEHUE BOJHOM Cpebl.
Oxpana BoIHBIX pecypcoB. Paspymenue mousel. OXpaHa IOYBEHHBIX PECYPCOB.
N3menenue kiammara.

AHTpOIOr€HHOE BO3ICHCTBUE HA pACTUTEIbHBIM M KUBOTHBIA MHp. OxpaHa
pPACTUTENBHOIO M JKUBOTHOIO MHUpa. OCHOBHBIE NPUHLUIBI OXPAaHbl IPUPOABL.
Kpacubie kuHuru. Ocobo oxpansiembie mpuponubie Tepputopun (OOIIT).
boranuueckue caibl 1 30010rMUECKNE TAPKH.

OCHOBHBIE NPUHLMIBI YCTOMYMBOIO pa3BUTHSA YEJIOBEUECTBA M IPUPOJBI.
PamyonanpHOE  NPHPOJONONB30BAaHME M COXpPaHEHHE  OMOJIOTHYECKOro

pa3HooOpazus 3emin




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






