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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery «buonorus» (mamee - Owojorvs) Ha
ypOBHE cpenHero obmiero obpazoBanusi pa3zpaboraHa Ha ocHoBe dDeneparbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepammmy,
dI'OC COO, Konmenuuu mnpenojaBanusi ydyeOHoro mnpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (eepanbHOi paboueii mporpaMmbl BOCITUTAHHUS.

Cornacio nonoxenusim ®PI'OC COO mnpoduiibHble ydeOHbIE NPEIMETHI,
u3y4daeMble Ha YTIIYOJIEHHOM YPOBHE, SBISIFOTCS criocoOom muddepeHnuanum
oOy4yeHHs Ha YpPOBHE CpeaHero oOIero oOpa3oBaHUsS W MPU3BAHBI 00ECTICUHUTH
PEEeMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIMM, CpEeIHUM OOLIUM, CpEeIHUM
npo¢eCCUOHANILHBIM U BBICIIMM 00pa3oBaHHeM. B TO ke BpeMs Ka) bl U3 3THUX
y4eOHBIX TPEAMETOB JIOJDKEH OBITh OPUEHTHPOBAH HAa MPUOPHUTETHOE PEIICHUE
o0pa3oBaTeIbHBIX, BOCHHUTATEIbHBIX M PA3BUBAIOIIMX 3a/]a4, CBSA3aHHBIX C
npodopueHTanueil o0y4armuxcs U CTUMYJIUPOBAHUEM MHTEpeca K KOHKPETHOU
00JaCTM HAy4YHOrO 3HAHUS, CBSA3AaHHOTO C OMOJOTHEW, MEAUIMHOM, SKOJIOTHEH,
IICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma o yue6HOMy npeamety «buosnorusy gaéT mpeacTaBIeHNUE O IEIH
U 3aj7la4ax u3yudeHus yueOHoro npeamera «buonorus» Ha yriryOinEHHOM YpOBHE,
onpenensieT o00s3aTeNbHOE (MHBApUAHTHOE) MPEAMETHOE COJAEpKAHHME, €ro
CTPYKTYpUpOBaHME TIO pa3feliaM W TeMaM, paclpeiesieHue T0 Kiaccam,
PEKOMEHYeT MOCIEA0BATENbHOCTh H3Y4Y€HUs Y4YEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€d, JIOTHKH Y4YeOHOTO mMpoIiecca,
BO3PACTHBIX 0COOEHHOCTEH 00y4Jaromuxcs. B mporpammMe mo 6uosaoruu peaan3oBaH
MPUHIUI MPEEMCTBEHHOCTH € U3yYeHHEM OUOJIOTUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, Onarojaps dYeMmMy [pPOCMATpPHUBAETCS  HANpPABICHHOCTh  Ha
NOCTIEAYIONIEE pa3BUTHE OHOJOTMYECKUX 3HAHUM, OpPUEHTHUPOBAHHBIX Ha
(GopMUpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHPOBO33PEHHS,  HKOJIOIMYECKOTO
MBIILJIEHUS, IPECTABICHUH O 3I0pOBOM 00pa3e KU3HHU, Ha BOCIIUTaAHUE OEPEKHOTO
OTHOILICHHS K OKpY>Karollel NpupoaHoil cpeae. B mporpammMe mo 61osioruu Takxe
MOKa3aHbl BO3MOXHOCTH YyudeOHoro mnpeamera «buonorus» B peanusanuu
tpeboBanniit ®I'OC COO K MIaHUPYEMBIM JMYHOCTHBIM, METANpPEIMETHBIM HU
MIPEIMETHBIM pe3yJIbTaTaM 00yueHHUs 1 B JOPMUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-
MO3HABATENILHON JICSITEIbHOCTH OOYYaroIIMXCsl 10 OCBOCHHIO COJIEPKAHUS
OHOJIOTMYECKOTr0 00pa30BaHMsI HA YPOBHE CpeIHEro 00111ero 0opa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeIHEro oOIiero oopa3oBaHUs
3aBepIIaeT Onosornyeckoe 00pa3oBaHuUE B IIKOJIE U OPUEHTUPOBAH Ha PACIIUPEHHE
U yriryOsieHue 3HaHUM 00y4YaroIuxcs 0 )KUBOHM MPUPOJI€, OCHOBAX MOJICKYJISIPHOU 1
KJIETOYHON OMOJIOTUH, SMOPUOJIOTHH U OUOJIOTUM Pa3BUTHSI, TEHETUKHU, CEJICKIIUH,
OMOTEXHOJIOTUH, FBOIIOLMOHHOIO YUYEHUS U SKOJIOTHH.



Wzyuyenne yueOHOro mnpeamera «buonorus» Ha YrIyOlIEHHOM YpOBHE
OPHUEHTHPOBAHO HA TMOJATOTOBKY OOYyYaIOIIMXCS K TMOCIEAYIOUIEMY IOIYYSHHIO
Ouonornyeckoro  oOpa3oBaHMs B By3ax M OpraHu3alusix  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro COAEpk aHUsI COCTABIIAET CUCTEMA
OMONOTMYECKUX  3HAHWW, TIOJYYCHHBIX TPU H3YYCHHH  OOyYaIOUUMUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3AesioB OMOJOTMH HAa YPOBHE OCHOBHOTO
obOuiero obpaszoBanusi, B 10—11 knaccax 3Tu 3HaHUA TOJMy4aroT pa3Buthe. Tak,
pacmiupeHsl W yriayOjaeHbl OMOJIOTHYECKHE 3HAHUA O PACTCHHSIX, XUBOTHBIX,
rpubax, OakTepusx, OpPraHU3Me 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JOTIOJTHUTENBHO BKJIFOYEHBI OMOJIOTMYECKUE CBEJECHUS TPUKIIAAHOTO U IIOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPHEHTUPHI JUIS MOCIIEIYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTETparusi OWOJOTHYECKUX 3HAHHWM C
COOTBETCTBYIOILIMMHU 3HAHUSAMHU, IMOJYyYEHHBIMH OOYYaAIOUUMUCS HpPU HU3YUYEHHUH
bu3uKu, XUMHUH, reorpaduy U MaTEMATUKH.

CrpykTypa mporpammsl 1o y4yeOHOMy mnpenmery "buonorusa" otpaxaer
CHCTEMHO-YPOBHEBBI M 53BOJIOIMOHHBIN TMOAXOABI K HW3YYCHHUIO OHOJIOTHH.
CornacHO UM, U3Yy4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE ISl )KUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3aIMH, IBOJIIOIIMN OPraHUYECKOTO MHUpa Ha 3emJie,
COXpaHeHus1 OMOJIOTMYECKOT0 pa3Hoo0pa3us aneTsl. Tak, B 10 kiacce usyyarorcs
OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OHMOJOTMH, 3MOpPUOJNIOTUM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIMH, OMOTEXHOJIOTUH M CHHTETUYECKOW OMOJIOTHH,
aKTyalu3UPYIOTCd 3HaHUA OOydaromuxcsi 1Mo OOTaHHWKE, 300JIOTUH, aHATOMUH,
¢uznonoruu yenoseka. B 11 kiacce u3ydaroTcst 3BOTIOIMOHHOE YUYEHHE, OCHOBBI
HKOJIOTUM U YueHue o ouocdepe.

YueOupii mpeamer — «buomorus»  mpus3BaH  00ECHEYUTh  OCBOCHHE
00y4aroIUMUCS OMOJIOTHYECKUX TEOPUH U 3aKOHOB, UJEH, MPUHIIUIIOB U TIPaBUII,
JIe)KAIKX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUHN O
CTPOEHUHU, MHOTO000pa3uM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, IOIMyJISIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIONINXCS HAYYHBIX JOCTHKEHHUSAX, COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTUH, MPHUKIATHBIX aCTIeKTax OMOJOTUYECKUX 3HaHUM. JlJis
pa3BUTHSA W TOIJCPKAHUS HHTEpeca oOydaroumxcs K OWoloTMH Hapsagy co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOI0 MaTepHaia B COACPKAHUU MPOTPAMMBI
1o OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBJIEHMS U Pa3BUTHUS
TOM WM MHOM 00J1acTH OUOJIOTUH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEIKHBIX YUEHBIX
B peIlIeHUE BAXKHEUITNX OMOJOTHIECKUX U DKOJIOTUIECKUX MPOOIIEM.

Lenb u3ydenus yueOHoro npeamera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBJIaZICHHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(QYHKIIMOHAIbHOU
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra ¢ MOpPUOOpPETEeHHE YMEHUM
UCIIOJI30BaTh 3TU 3HaHUS B (DOPMUPOBAHUM MHTEpECa K ONpeAesIEHHON 00yiacTu



npo(ecCUOHANBHON JI€ATEIbHOCTH, CBSI3aHHOM C OWOJIOTHE, WM K BBIOOpPY
y4eOHOTO 3aBEICHHUS JIJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa3oBaHUsI.

Joctiwkenue 1enu u3ydyeHuss yueOHoro nmnpeamera «buomorus» Ha
yriyOJIEHHOM YpOBHE 00€CIIeunBaeTCs PEIICHUEM CIIEIYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUiIaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOCHHUHM, MHOT000pa3WM M OCOOCHHOCTSAX OHOJOTHMYECKMX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJIAIHNS, BUI, OMOTEOIIeH03, OMocdepa); O BHIAAIOITUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJICHUE OOYYaIOIIMXCS C METOJAaMH IIO3HAHHS >KUBOW TPHUPOIBI:
WCCJICIOBATEILCKUMHU  METOJIaMi  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOW U
KJICTOYHOUM OMOJIOTHH, SMOPHOJIOTHH ¥ OMOJIOTHH PAa3BUTHS, TCHETUKH U CEJICKIIUH,
OMOTEXHOJIOTUM W CUHTETHYECKOM OWOJOrMHM, MaJeOHTOJNOTUH, HKOJIOTHUH);
METO/JaMH CaMOCTOSITEIHHOTO TIPOBEJCHUS OHOJIOTHYECKUX HWCCIEAOBaHUN B
nabopatopun W B npupoae (HaOmroAeHWE, W3MEPEHHE, OSKCICPHUMEHT,
MOJEIUPOBAHUE);

OBJIaJIcHUE OOyYaroUIMMHUCS YMEHHUSIMU: CaMOCTOSATENbHO  HaXOIUTh,
aHAJIM3UPOBATh U HCIOJIb30BaTh OWOJOTHYECKYI0 HH(GOPMAIIHIO; TOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJMKOMN; YCTAHABIMBATH CBA3b MEXIY
pa3BUTHEM OHWOJOTHH ¥ COIHATBHO-IKOHOMHUYECKUMH ¥  DKOJIOTHYCCKUMU
npo0jeMaMu YeIOBEYECTBA; OICHWBATh IMOCIEACTBUS CBOCH EATEIHLHOCTH 10
OTHONIICHUIO K OKPYXKaIoIIe NPUPOJHON cpene, COOCTBEHHOMY 3J0POBBIO H
3MI0POBBI0  OKPYXKAIOIIMUX JIIOAEH; OOOCHOBBIBATH M COONIOAATH  MEPbI
npoPHIIaKTUKA MH(EKIMOHHBIX 3a00JI€BaHMIA, TpaBUia MOBEAEHUS B NPHUPOJAE U
oOecrieueHus OE30MaCHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAyYHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BHUTHE y 00YYAIONINXCS HHTEIUICKTYIBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B
MpoIecce 3HAKOMCTBA C  BBIJAIOIIUMUCS OTKPBITUSMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIaeMBIMH €I0 TMPOOJIEeMaMH, METOIOJIOTHEH
OMOJOTUYECKOTO UCCIICIOBAHMUS, TPOBEACHUS IKCIIEPUMEHTANBHBIX HCCIICIOBAHUH,
pereHus: OMOJIOTHYECKUX 3a/lad, MOJEIMPOBAHUA OHOJOTUYECKUX OOBEKTOB H
MPOLIECCOB;

BOCITUTAHUE Y 0OYYaIOMIUXCS IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTZICTHHBIM €€ 00bEeKTaM U SBJICHUSM; (POPMUPOBAHUE IKOJIOTUUECKOH,
TeHETHYECKOM IPaMOTHOCTH, O0IIEH KyJIbTYphl OBEICHUS B IPUPO/IC; UHTETPAllUU
€CTEeCTBEHHO-HAYYHBIX 3HAHU;



npuoOpeTeHre  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PAIlMOHAJILHOM
IPUPOIOIIOIH30BaHNH (COOITIOICHIE TIPABIII TIOBEICHHSI B IPUPO/IE, OXPAHbI BUJIOB,
IKOCUCTEM, Ouochepnl), COXpaHEHUU COOCTBEHHOTO 3JI0POBbS M 3JI0POBBS
OKpYXXarolux Jrojied  (coOmromeHuss Mep npodrIakTUKu — 3a00JieBaHUH,
oOecrieueHue O€30MACHOCTH KU3HEICATCILHOCTH B YPE3BBIUAWHBIX CHUTYAITUSX
OPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) HAa OCHOBE  HCIOJIb30BAHUS
OMOJOTMYECKUX 3HAHUM U YMEHUH B TOBCEIHEBHOM KU3HU;

CO3MaHWE  YCIOBMH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOyYarOIIMMUCS
VHIUBUYaJIbHON oOpa3oBaTeIbHON TPaeKTOpUHU, CITIOCOOCTBYIOIIEH
noclieylomemMy mnpo(ecCHOHaTbHOMY CaMOOIPEEICHUIO, B COOTBETCTBHHM C
WHINBUy AIbHBIMUA HHTEPECAaMH M IOTPEOHOCTSIMH PETHOHA.

OO1ee 4ncI0 4acoB, OTBEICHHBIX HA U3y4Y€HHE OMOJIOTHHM HA YIIIyOJIEeHHOM
YpPOBHE cpeaHero obiiero oopaszoBanus, coctaBisier 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hejienmo), B 11 kimacce — 102 ygaca (3 gaca B Heeio).

OT6op opraHu3aimoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHsS OHOJIOTHUU
OCYIIECTBIISIETCS ¢ YYETOM CHenu(UKN ero COJCp)KaHWsS W HAMpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOro 00pa3oBaHMs B OpraHU3aIUsAX  CPEIHETO
po(eCcCUOHANBLHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTebHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIIETCS MPOBEJECHUE JA0OPATOPHBIX M MpakTHueckux paboT. Takxke ydactue
OOy4JaroIMXCcs B BBIMOJTHCHUHM TPOEKTHBIX M YUCOHO-HCCIIEI0BATEILCKIX PaboT,
TEMaTHKa KOTOPBIX OMPEACIIACTCS yIUTeIeM Ha OCHOBE MMEIOIIUXCSl MaTeprUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Conepxanue mporpamMsbl, BBIAEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyapcTBeHHo# utoropou arrecraiuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OUOJIOTHUSI — KOMITJIEKCHasl Hayka. KpaTkasi uctopust pa3BUTHUS
Ouosornu.  buonornueckue HAayKd W M3ydyaeMble ~ UMHU  TPOOJIEMBL.
@OyHIaMEHTaJIbHbIE, TPUKIAIHBIE KW TMOUCKOBBIE HAy4YHbIC HWCCIECIOBAaHHUS B
OMOJIOTHH.

3HayeHue OuoJoruu B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAay4YHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
MIPAKTUYECKOM JEATEIIbBHOCTA 4YEJOBEKAa: MEIULHMHE, CEJIbCKOM XO3SMCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPHUPOIBI.

JleMoHCTpan U

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Menpnens, B. . Bepnanckuu, U. I1. I1asnos, . U. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, @. Kpuk, /. K. bensies.

Tabmuubr u cxembl: «CBsI3b OMOJIOTHH C JpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMBbI U MX U3YYEHHUE

KuBble cucTeMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U ILEIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOpTraHU3ALMS,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydi >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKAHEBBIM, OpPraHU3MEHHBIMN, MOMYJIIUMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHoTuueckuii), oOuocdepusiii. Ilpouecchl, NpouCXOadlIME€ B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opma CylecTBOBaHUS
Marepuu. Hayku, n3yydaromue ,)uBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3alUU.

N3ydenne >kuBbIX cucteM. Meroasl Ouosiorudeckoir Hayku. HabGmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus. [lonarue o 3aBucuMon u
HE3aBUCUMOW TiepeMeHHOU. IlnanumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnotesa. [lonstre BBIOOPKH M €€ TOCTOBEPHOCTH.
Pa3bopoc B Ouonornueckux JaHHbIX. OIlEHKAa JOCTOBEPHOCTH MOJYyYEHHBIX
pe3yibTaToB. [IpuumHBI UWCKaXkeHUsT PE3yJIbTATOB JKcrepuMmeHrta. llonsarue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabnuupl u cxembl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buosornyeckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepum», «YPOBHU OpraHU3alld >KUBOU
npuponb», «CTpoeHHE KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opraHuszmay», «buoreoinenos», «buochepa», «Metobl
W3YUYCHHUS )KUBOM ITPUPOIBI».

O6opynoBanue: 1ad0opaTtopHoOe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOICHHUI,
U3MEPEHUH, DKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHUE pA3IUYHBIX METOAOB MpH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpyKTypHO-QYHKIMOHAIbHAs eAWHUIA XKuBoro. HMcropus
oTkpbiTua KieTku. Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHS COBPEMEHHON KJICTOUYHOMN
TEOPUHU.

MeTonbl  MOJIEKYJSIDHOM M KJIETOYHOW  OMOJIOTMM:  MHUKPOCKOMUS,
xpomatorpadus, 37meKTpodope3, MeTOJ MEUEHBIX aToMOB, Au(QepeHnnaIbHOe
HeHTpUYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @OuUKCUPOBAHHBIX
Ka1emoK. DIEeKTpoHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemok.

JleMoHCcTpanumn

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

Tabmuubl u cxembl: «CBETOBONH MHKPOCKOI, «JIEKTPOHHBI MHKPOCKOIDY,
«HMcTopust pa3BUTHS METOLOB MUKPOCKOTIUIY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenapaTbl pacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAITBHBIX KIETOK.

IIpakTuueckas padora «l3yueHne MeETONOB KJIETOYHON OUOIOTUU
(xpomarorpadus, aektpodope3, auddepeHaATbHOE [EeHTPUPYTUPOBAHUE,
[TL1P)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHYECKHM COCTaB KJIETKH. Makpo-, MUKPO- U YJbTPAMUKPOIJIEMEHTHI.
Boga u €€ poJib Kak paCTBOPUTES, PEAreHTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TerIoperyisiuuu. MuHepaibHbIe BEIIeCTBA KIETKHU, NX Ouoyioruueckasi pojib. Poib
KaTUOHOB U aHUOHOB B KIIETKE.

Opranuyeckne BelleCTBAa KIETKU. buosormdyeckue nonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi MousekyJbl. [lepBuunas
CTpyKTypa Oeika, MeNnTHaHas CBi3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpyktyphl. JleHarypamus. CsoiictBa OenkoB. Kiaccudukaruss  OeiakoB.
buonornyeckue pyHkiuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, UCaXapy/ibl, OJIUTOCaXapyuabl U MOJIHCAXAPUIBIL.
OOmuit  mnaH cTpoeHus H  (U3MKO-XMMHUYECKHE CBOWCTBAa  YIJIEBOJOB.
buonornyeckue GyHKIMHN YTIIEBOIOB.

Jlununer. M'aapodunbHO-THAPOGOOHBIE CcBOMcTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKUUAN
aunuoB. OO1IMe cBOKWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, MOJTYTPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKIE€MHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. [IpaBunmo Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MecronaxoxjaeHue u ouonorndeckue gpynkuun JJTHK.
Bunst PHK. ®ynknun PHK B knetke.

Crpoenue moisexkynbl AT®. Makpospruueckue cBsizu B Mmosiekyie ATO.
buonorunyeckue ¢pyukiuun AT®. BoccTaHOBNIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. /[pyeue nykneozuompughocghamol (HT®D). CexenupoBanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOTNEOMUKU.

CtpykTypHass Ouoyiorwsi: OMOXUMHUYECKHE U OMO(DHU3NIECKUE MCCIICIOBAHUS
cocTaBa U IPOCTPAHCTBEHHOM CTPYKTypbl Ouomonekyi. Mooeruposanue
CMPYKMYpsl U QYHKYULi OUOMONEKY U UX KOMNIeKco8. KomnvromepHulil ouzaiin u
OpeanuyecKull CuHme3s OUOMONEKYN U UX HENPUPOOHBIX AHAN0208.

JleMoHCcTpanumn

[Toptperst: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Coaurep, C. [Ipy3unep.

Jnarpammel: «PacripeneneHne XMuMAYECKUX JJIEMEHTOB B HEXKUBOU IIPUPOJIEY,
«Pacrnipenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOJAEH.

Tabmuubl u cxembl: «llepuoguueckas Tabiauna XUMUYECKUX 3IIEMEHTOBY,
«CTtpoeHne MOJeKyssl BOIbI», «BemecTtsa B cocTaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYNbD, «CTpOeHHE MOJIEKYII
yrieBoaoB», «CTpoeHne MOJIeKyn JHOUAOBY», «HyKIeMHOBBIE KHCIOTBI»,
«Ctpoenue Mmonekyasl ATOy.

OOopynoBaHue: XUMHUYECKAsI TOCYAa U 000PYIOBaHHUE.

JlabGopaTopHas padora «O0HapyxeHHE OCIKOB C TOMOIIBI0 KAYECTBEHHBIX
peaKIUID».

JlabopaTopHasi padora «/ccienoBaHue HyKJIEHMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JINYHbIX OPraHU3MOBY.

Tema 5. Ctpoenue nu QyHKIUM KJIETKH

Tunel KIETOK: JyKapuOoTHYecKass M Ipokapuotuyeckasd. CTpyKTypHO-
byHKIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapuoTuueckoit kiaeTku. Knerounasi creHka OakTepuil U apxei.
OcoOEHHOCTH CTPOCHHS TEeTepOTpPOHONW U aBTOTPOPHON MPOKAPUOTUIECKUX
KJIETOK. MecTO U poJib MPOKapHuoOT B OMOIIEHO3aX.

Crpoenue 1 GyHKIMOHUPOBAHHUE dyKapUOTHUECKON KeTkU. [Tnazmarruueckas
MeMmOpaHa (tutazmaniemma). CTpyKTypa Iuia3MaTudeckod memOpanbl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTHIeCKyt0 MeMOpaHy: maccuBHbIN (quddy3us, obneraénnas
muddy3us), akTUBHBIA (NIEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIOPT).
[Tomymponnmaemocts MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOIUTO3:
MUHOIMTO3, (aronuro3. Jk301uTo3. Knertounas crenka. CTpykrypa U QyHKIUU
KJIETOYHOM CTEHKU PacTeHUM, rpuOoB.

Hutomna3ma. [{uto3ome. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTku. OHOMeMOpaHHbIE OPTraHOU/IbI KJIETKH: 3HA0IIazmatuueckas cetb (I11C),
anmapar [onbIXKu, JHU30COMBI, HX CTpoeHHE€ U (QYHKIUU. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHoua0B KieTKH. CTpoeHHe TpaHyJSIPHOTO PETUKYIIyMa.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHBIX MEMOpaH. [ mankuil (arpanyysipHbIi) SHAOIIIA3MATHYECKU I PETUKYIIYM.
CekperopHas ¢yHkiusa anmnapata ['onbmku. Moouguxayus benrkos 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame [ oavooicu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pacturtenbHbIX KiIeTOK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWUJbl  KIJIETKH:  MUTOXOHIPHUH,  IUIACTHUBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapaeynuc). Ctpoenrie U (yHKIIMM MUTOXOHJpUN M 1actui. llepBuunele,
BTOPHUYHBIE U CIIOKHBIE IACTUBI (HOTOCUHTE3UPYIOIIUX 3YKAPUOT. XITOPOILIACTHI,
XPOMOTILIACTBHI, JIEUKOIIACTHI BHICIIUX PACTEHUU.

HememOpanHubie opranouabl kiaeTku CTpoeHue M QPyHKUIUU HEMEMOpPAHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmol.
MuxkpodunameHTsl. Akmunogvle Muxkpoguiamenmol. MBpIIEUHbIE  KIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblx Kiemok. MukpoTpy6ouku. KnetouHbrit
neHtp. CTpoeHHME U JBWKEHHE IKIYTUKOB U peCHHYEK. MHUKpOTpyOOUKH
uuTomuiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. O6omouka siapa, XPOMATHH, KaPUOIUIa3Ma, SIAPBINIKU, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpuKkc. IIpocTpaHCTBEHHOE paCIOIOKEHUE
XpOMOCOM B HHTep(azHOM siape. Iyxpomamur u cemepoxpomamun. benxu
XpOMaTWHa — TUCTOHBL. Jlunamuxa s0epHou 000104YKU 6 Mumo3ze. HoepHuvlil
MPAaucnopm.

Krnerounsie BrimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOW  KJETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CtpoeHue
MUTOXOHAPUMNY», «Apo», «CTpoeHne NpOKapUOTHUYECKON KIIETKU.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHMKpPOIpEnapaTbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopHass pabGora «l3ydyeHue CTpOEHHS KIETOK PA3JIUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3ydeHne cBOWCTB KIETOYHOW MEMOpaHBI.

JlabopaTtopnass padora «JcciaegoBaHue muasmMoin3a W JAEIa3Moju3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckas padora «/3ydeHue IBUKEHUS UTOILIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpaleHie JHEPIHMH B KJIIETKe

AccUMUIISALNS U JUCCUMIIISIITUS — JIBE CTOPOHBI MeTabonu3Ma. Tumnbsl oOMeHa
BCIIECTB: aBTOTPOGHBIN W TeTepOTpOdHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoiieccax. OJHEpPreTuueckoe oOecredeHne KieTku: mnpeBpamnieHue ATO B
OOMeHHbIX Tpoleccax. DepMEHTATUBHBIN XapakTep pPeaKIud KJIETOYHOTrO
Metabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAaHHU3M JCHCTBUA.
Kodepmentsl. Otnuuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOpoB. benku-
aKTUBATOPbl M OETKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DPEepMEHTATHBHBIX
peakiuii OT pa3IMIHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelleCTB B KieTke. DorocuHTes.
AHOKCUuceHHbIll U OKcueeHHblll omocunmes y oaxkmeputi. Ceemocobuparoujue
nUCMeHmbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJI0pomiacToB B Ipouecce
dotocunteza. CBeToBas u TeMHOBas ¢Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuor
gdomocunmesa. lIpogyKTUBHOCTH OTOCHMHTE3a. BriusHue pa3nu4HbIX (aKTOPOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHuEe (POTOCUHTE3A.

XEMOCHHTES. Pa3noo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, KeIe300aKTepuu, CepoOAKTEpHUH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buaer Opoxenus. [IpomykTbl OpoKeHHS W WX
UCIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[TogroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpHUI B
npolieccax ouongornyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepaus memoparnno2o epaouernma npomonos. Cunmes ATD:



paboma npomounnou ATD-cunmaszvl. IlpeumyniectBa a’poOHOro myTd oOMeHa
BEIIECTB Tepea aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHa.

JemoHcTpanuu

[Toptpetsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxeMbl: «DOTOCHHTE3Y, « JHEPreTHUECKU 00Men», «brocunres
oenka», «CTpoeHue pepMeHTa», «XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYJIOBAaHHUE I MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopatopHas padora «/3yueHne kKaTanuTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpUMepe aMuIa3bl UK KaTala3bl)y.

JlabopaTtopnasi pabGora «M3ydeHne (HEPMEHTATUBHOTO PACIICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTopHasi padora «CpaBHeHUE POIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Hacsiencrsennass uHGopManus U peajn3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHres3a. [IpuHUIKI KOMIUIEMEHTAPHOCTU B PEAKLMIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBEeHHOW MHGOpManun. [ eHeTnuecKui
KoJ, ero cBoWcTtBa. TpaHckpumius — MarpuuHblii cuHTe3 PHK. Ilpunumms
TPAHCKPUMIUMU: KOMIUIEMEHTAPHOCTh, aHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnosust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmaenenusi o cmpoenuu 2enog. OpraHusanus resoma y
MPOKAapUOT U 3YKapUOT. Peryisiius akTUBHOCTHM I'€HOB Yy NpOKapuoT. I'mmortes3a
onepona (d. XKako0, XK. Mano). Moaekynapuvie mexanuzmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIi romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U OO0JUTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaron. /Kusnennwiii yuki
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuoghazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHrbie 3a0oneBanus yenoBeka, )KuBoTHbHIX, pactenuii. CITNI, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MPOOIEMBI.

Buoungpopmamuxa: unmeepayus u anaiusz oonvuux maccusos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 buonoeuu u meouyume.
Ilpoepammupyemoie pynxyuu 6eakos. Cnocodovl 0ocmasKu 1eKapcms.



JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBanoBCKHA.

Tabmuiel u cxemsl: «buocunte3 6enkay, «I 'eHeTHUYECKU KOo», «Bupych»,
«bakrepuodarmy.

IIpakTuueckas padora «Co3naHrue MOJCIN BUPYCA».

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounslii 1muki, ero mnepuonasl u peryisius. Wurepdaza u MuUTO3.
Oco0OeHHOCTH TIpOIecCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K
nenennto.  [IpecunTeTndyeckuit  (MOCTMUTOTHYECKHH),  CHUHTETHYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPUO bl UHTEP(DA3HI.

Martpuunsiii cunres JHK — permkanuya. Ilpuamuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUNAPAJIIEIBbHOCTD.
Mexanusm pernkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u

TeromMepaza. XpPOMOCOMHBIA Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
rariougHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBL.

Henenne kietku — Muto3. CTaauu MUTO3a U IPOUCXO/ISIIIIAE B HUX MPOIIECCHI.
Tunsl MmuTo3a. KaprnokuHes u nutokuHe3. buonornueckoe 3Ha4eHUE MUTO3A.

Perynanust MutoTHuecKkoro mukia KiIeTkd. [Iporpammupyemasi KieTodHas
rubenp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs Te€HOMHUKA. Mexanusmol
npoaughepayuu, oughpepenyuposku, cmapenus u eudenu kiemok. «l{ugposas
K1emKa» — ououHgpopmamuueckue mooeiu QyHKYUOHUPOBAHUSA KIeMKU.

JleMoHCcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIA UK KIETKW», «Mwuto3», «CtpoeHme
xpoMocom», «Pemnmukanusa JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KJIETKaX
KOpEIITKa JTyKay.

JlaGopaTropnass  padora  «/3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIperapaTax.

JlabopaTopHas paGora «HalmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMHM OPraHU3MOB

buonornueckoe paszHooOpasue OpPTraHHU3MOB. OHOKIIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

Oc00OEHHOCTH CTPOEHUS U JKU3HEACATEIIHHOCTHA OTHOKJICTOYHBIX OPTAaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIE TPUOBI, OJHOKIECTOYHBIC BOJOPOCIH, IPYTHE
npoTUcThl. KooHMaIbHBIE OpTaHU3MEI.



B3anMoOCBs3p 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eJIMHoe 1eoe. ['omeocras.

Txanu pacteHuii. TUIIBI paCTUTENbHBIX TKaHEW: 00pa3oBaTeIbHas, TOKPOBHAS,
MPOBOJIAIIAsl, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOeHHUs, (QPYHKIUN U
pacIoNOKEHUS TKAaHEN B OPraHaxX PaCTEHUM.

TkaHu JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: JIMTEINAIIbHAL,
COEJIMHUTENbHASA, MbllIeYHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (QYHKUUA U
PACIIOJIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T'€HEpaTUBHBIE OpraHbl pacteHuil. OpraHel U
CUCTEMBbI OPTraHOB KUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyHbIil 1 BHYTpeHHUH ckeneT. CTpOeHUE U THUIIbI
COECIMHEHUS KOCTEM.

JIBmkeHne  opraHu3MoB.  JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KT'YTHKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHHI:
TPONMU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA:
MblleyHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanue opranu3mos. IlornomneHne Boapl, yIJIIEKUCIOro ra3a i MUHEPaJIbHBIX
BelleECTB  pacTreHusamu.  Iluranme  KuMBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKJIETOYHOE TNuUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHEnbI
NUIIEBAPUTENBHOrO TpakTa. lIumeBapurenbHble keneswl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxxHoe apixanue. JlpIXxaTeabHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIOLMOHHOE  YCIIO)KHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NTUL U
MieKkonuTaromux. Perymsus apixanus. JprxarenbHbie 00bEMBI.

TpaHcnopTr BeELIECTB Y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMbI PACTECHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOoCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa IO3BOHOYHBIX JKMBOTHBIX U d4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyIbl M KpoBb. Kpyrm kpoBooOpamieHus. OBOJIOLUOHHBIE
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBbI [TO3BOHOYHBIX KUBOTHbIX. Paborta
cepAua U €€ peryJssusl.

Brinenenue y opranu3mos. Beienienue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyosd. Oprasnbl BbaeleHus. DOuubTpaius, CeKpeuus u
oOpaTHOEe BcachblBaHHME KaK MEXaHU3Mbl pabOThl OpPraHoB BblAeleHUsA. CBA3b
IIOJIOCTU Tejla C KPOBEHOCHOW W BBIJACIUTENIBHOM cuCTeMaMU. BblneneHue y



MO3BOHOYHBIX >KUBOTHBIX U uenioBeka. [louku. CtpoeHue u (yHKIIMOHUPOBAHUE
Hedpora. OOpazoBaHHE MOYH Y YEIIOBEKA.

3ammTa y OpPraHU3MOB. 3alllMTa y OJHOKJIETOYHBIX OpraHu3MoB. CHOpBI
OaKTepHil U UCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa MmacCCUBHOM U XUMUYECKOM 3aIIUThl. OUTOHIIUABI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HX HpPOU3BOJHEIE.
3ammra opranu3zMa ot Oosne3Heidl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPaJIbHBI WUMMYHUTET. Bpoxa¢HHBIH W NpUOOpPETEHHBIN crenupuIecKui
UMMYHHUTET. Teopusi KIOHAIbHO-celeKTUBHOro ummyHnurera (I1. Opmmux, ©. M.
bepuer, C. Tonerara). BocnaniurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxkxumocte ¥ peryisiuus 'y OprammsMmoB. PazgpaxumocTts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3ipa)xumMocCTh U peryisuus y paCTCHUMN.
PocTroBble BellecTBa U X 3HAYCHHE.

HepBHasi cucrema u pedeKkTopHas peryJsius y XKUBOTHbIX. HepBHas
cUCTEMA U €€ OTIEJIbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOUM CUCTEMBI Y
KUBOTHBIX. OTIIEJBI TOJOBHOTO MO3ra TO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbHast peryJyisinqus U SHAOKPUHHAsI CUCTEMA KMBOTHBIX U 4YEJIOBEKA.
JKesne3pl 3HAOKPUHHOM CUCTEMBI U KX TOPMOHBI. JleiicTBHE TOPMOHOB. B3auMocCBsI3b
HEPBHOU M SHIOKPUHHON cucteM. [ mnoranamo-runoduszapHas cucrema.

JdeMoHCTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE
Bojlopociny, «bakrtepun», «lIpocreimme», «Opranbl LBETKOBBIX PACTECHUI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembr»y, «CTpoeHue CcTeOIIs»,
«CTpoeHuE JHCTOBOM IIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«ITumeBaputenbHas cucrema», «KpoBeHocHas cucreMa», «J/lpIxarenbHas
cucrema», «HepBHaga  cucrema», «Koxa», «MbpbllieuHass  cUCTEMay,
«BpraenurenbHas cucTEMa», «OHAOKPUHHAsA cuUCTeEMa», «CTPOEHHE MBIIIIbI,
«Ummynurer»,  «KuieyHononoctHele»y, «CxeMa  NUTAaHUS  PACTECHUN»,
«KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX IKUBOTHBIX», «CTpPOEHHE THUIPHDY,
«CTtpoeHue muiaHapumn», «BHyTpeHHee CcTpoeHue HOKIEBOro uepss», «HepBHas
cucteMa peio», «HepBHas cucrema gsarymku», «HepBHas — cucrema
npecMmbikaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKoTUTaromux», «HepBHas cuctema yenoBekay, «Pediexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenaparbl OJIHOKIETOUHBIX
OpPraHu3MoOB, MHKPOIpPENapaTbl TKAHEH, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIUU



HACEKOMBIX, UIJIOKOXXHX, UBbIE AK3EMIUIIPbl KOMHATHBIX PacTEeHUM, repOapuu
pacTeHHUl pa3HBIX OTHAEJOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
000pyI0BaHUE AJIs1 IEMOHCTPALIMK MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacuieruieHus Kpaxmaiia v OeJIKOB Mo AecTBUEM (EepMEHTOB, 000pYyI0BaHUE IJIS
JIEMOHCTPAILIUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JIIXaTENIbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGoparTopHasi padora «/3yueHne TKaHEN PaCTCHUIN.

JlabopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX).

JlabopaTopHnasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHokeHUEe 1 pa3BUTHE OPTraHU3MOB

@dopMbI pa3MHOKEHHUS OPTraHU3MOB: Oecrionoe (BKIIOYas BETETaTUBHOE) W
noysioBoe. Buael  Oecrosioro  pa3MHOXKEHHUS:  TOYKOBaHUE,  CIOPYJISAIuS,
dbparmMenraiys, KJIOHUPOBaHUE.

[TonoBoe paszmHoxkeHue. [lonoBble KIeTKW, wWiu rametsl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocoM B menose. KpoccnHrosep. buomorndecknii cMbICI
M€Ho03a M IIOJIOBOTO TIporecca. Meno3 W €ro MeCTO B JKM3HEHHOM IHKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazsutue. ['amerorenes y xuBOTHBIX. [10710BBIE Kee3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHne © SMOPHUOHATLHOE pPa3BUTHE JKUBOTHBIX. CHOCOOBI
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 2nagHblx NPooOIEM IMOPUOTIOSUU.
Konyenyua mopgoecenoe u mooenu mopghocenesa. Ctaauu >MOpHOTreHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbl  npoOieHus.
Jemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKONMUTAIONIUX. 3apObIIICBbIE JUCTKU
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JTUCTKOB. B3aumHuoe
BIIMSHUE YacTell pa3BUBAIONIETOCs 3apojbliia (dMOpUOHAIbHAS WHAYKIUSA).
3akjagka IUIaHA CTPOCHHUSI KUBOTHOIO KaK PE3yJbTaT HUEePaAPXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BrnusiHue Ha >MOpHUOHATBHOE pPAa3BUTHE PaA3IAYHBIX
(bakTOpOB OKpyKarouieh cpeibl.

Poct u pasButue xuBOTHBIX. I[locTamMOpuoHanbHbIA nepuop. Ilpsmoe u
HempsMoe pasBuTHe. PaszButue ¢ MeramMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KWBOTHBIX. bHOJIOrMYecKoe 3HAaYE€HHE MPSMOr0 U HEMPSIMOTO
pa3BUTHS, UX PACIPOCTPAaHEHUE B NPHpPOAE. THUIMBI pocTa KUBOTHBIX. PaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4yesoBeka. CTaguu MoCcTIMOPUOHATBHOTO Pa3BUTHS



y XKUBOTHBIX M 4yesnoBeka. [lepronsl oHTOreHes3a yenopeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKHUE TTPOIIECCHI.

PasmHoxxenne u pasButue pacteHui. ['ametodutr u cnopodut. Meiio3 B
’KU3HEHHOM II1KJIe pacTeHuil. OOpa3zoBaHue criop B Mpoiiecce Mero3a. ['amerorenes
y pacteHuid. OIUIOJOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MOB. J[BOWHOE
OIIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHu3Mbl peryJiaiuyu OHTON€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdeMoHCTpanuu

[Toptpetsl: C. I'. HaBamwun, X. [lIneman.

Tabmuubl u cxembl: «BereratnBHoe pasMHOXeHHe», «Tumbl Oecrnoyoro
pa3sMHOXEHUD», «Pa3MHOXEHUE XJIaMHJOMOHaAb», «Pa3MHOXKEHHE 53BIJIECHBDY,
«PasMHOXeHHE TUAPBDY, «Meho3y, «XpoMocoMbl», «l'amerorenes», «CTpoeHue
AUIEKIETKH U crepmaro3onsa», «OCHOBHBIE CTaauu OHTOreHesay», «lIpsamoe u
HENpsIMOe pas3Butue», «Pa3Burhe wmalckoro xyka», «Pa3Buthe capaHumy,
«PazButue narymkn», «JIBOWHOE OIUIOJOTBOPEHUE Yy IIBETKOBBIX PACTECHUIN»,
«CTpoeHHe CeMsH OJHOAOJIBHBIX U JABYJOJBHBIX PACTEHUI», «KM3HEHHBIN LUK
MOPCKOW KanycTbDy, « KM3HEHHBIN LUK MXa», « KU3HEHHBIN [IUKJI NAllOPOTHUKAY,
«JKM3HEHHBIN IIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHA JIATYIIKIY.

JlaGoparTopHasi padora «l3ydeHue CTPOCHHUS TMOJIOBBIX KJIETOK HA FOTOBBIX
MHKpPOITpENapaTax».

IIpakTnueckass padora «BblABI€HUE MNPU3HAKOB CXOJICTBA 3apPOJBIIICH
MTO3BOHOYHBIX JKHBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB PA3MHOMXEHHUS BBICIINX
pacTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJEACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropus cTaHOBIEHUS U Pa3BUTHS T'€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponb 0T€4ECTBEHHBIX YYEHBIX B PAa3BUTHHM I€HETHKHU.
Pa6ote H. K. Konsiiosa, H. 1. BaBunogsa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®unmmmaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs] TUHUS, TUOPHUIbI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJABl  T€HETUKU:  THUOPUIOJIOTUYECKHUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMoHCTpanumn



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxembl: «MeToibl TeHETUKIY, «CXeMbl CKPEILIUBAHUSI.

JlabopaTopnass pabGora «J/[po3oduna Kak OOBEKT TIE€HETHYECKUX

VICCIICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH Menaens — 3aKoH

eAMHO00pa3usi THOPUIOB MepBOro nmokojeHus. [IpaBuno qomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pAacIIeIUIEHUs NPHU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOThI FraMeT.

AHanuzupytolee ckpemuBanue. [[poMekyTOUHbIM XapaKkTep HaclieI0BAHMUS.
Pacuienienre npu3HakoB IIpYU HENOJIHOM JOMUHUPOBAHKH.

JuruOpuaHoe ckpemuBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCHMOT0
HacJe0BaHUsI TPU3HAKOB. [[uToornyeckre OCHOBBI JUTHOPUTHOTO CKPEIIBAHUS.

CuennienHoe HaciienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEIOBAaHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXAy TeHaMHh. XPOMOCOMHAas
TEOPUS HACIEICTBEHHOCTH.

['eHeTuka nojga. XpoMOCOMHBIM MEXaHU3M OMpPEAENICHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbBII M TeTepOoraMeTHBIM Moj. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpomMocoM. HacnegoBanue nmpu3HaKkoB, CLETJIEHHBIX C MOJIOM.

['enoTun kak uenoctHas cucrema. [ineoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ajuienus3M. B3auMonenucTBue HeauleNbHBIX T'€HOB.
KommniementaprnocTs. Onucras. [lonumepus.

['eHeTHYECKMI1 KOHTPOJIb PAa3BUTHSA PACTCHUH, J)KUBOTHBIX U YETIOBEKA, a TAKKE
(U3HOIOTUYECKUX  TMPOIECCOB, TMOBEACHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHdeckue acneKkTbl KOHTPOJIS U
M3MEHEHUsI HaCJIeACTBEHHON HH(OpPMAIIUU B MIOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JlemoHcTpanuu

IToprpetsl: I'. Mennens, T. Mopras.

Tabnuuel u cxemsl: «llepBblit U BTOpoil 3aKoHBI Menaens», « Tpetuii 3akoH
MeHnnens», «AHanu3upyrouiee ckpemuBanue», «HemomHoe noMUHHpOBaHUEY,
«CueruieHHOe Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,
«Kapuotun denoseka», «Kapuorun npozodunb»y, «Kapuotum mnTUIBDY,
«MHOXeCTBEHHBIN aJlJIeIu3My, «B3auMoaeCTBUE TEHOB)).

O6opynoBanue: MoOJAENb JUIA JEMOHCTpPAIMUd 3aKOHOB €IMHOOOpa3us
ruOpu70OB TIEPBOTO TMOKOJICHHS W pAaclICIUIeHWs MPU3HAKOB, MOJENb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOIO HAcCJIEJOBAHUS MNPU3HAKOB, MOJENb JJIs



JIEMOHCTpAllUM CIEIJICHHOTO HACJEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas padora «/3ydyeHwe pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBaHUA y APO30DUITBD».

IIpakTnueckas  paGora  «l/3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKPEIIMBAHUSA y APO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTuna u cpeabl npu  GopMHpoBaHWHM (HEHOTHUTIA.
N3MeHunBOCTh NIpU3HAKOB. KaueCTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buisl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHAS.

MoaudukanuonHass U3MEH4YMBOCTh. Ponb cpeapl B (GoOpMUpPOBAHUU
MOIU(PUKAIMMOHHON W3MEeHYMBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHbBIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CoiicTBa MoIU(PUKAIMOHHOM
U3MEHYUBOCTHU.

['eHoTMIMYECKast 3MEHUYNBOCTh. CBOKMCTBA TEHOTUIIMYECKON N3MEHYUBOCTH.
Bupl reHOTUNTMYECKON N3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallMOHHASL.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TIOJIOBOM IPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTU. POIh KOMOMHATUBHON M3MEHUHUBOCTH B CO3/IAHUU
TeHETHYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanroHHasT W3MEHYMBOCTb. BHIBl MyTaluii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTaluW. SIepHble H
nuToria3MaTuyeckue Myrtanuu. CoMaTUYeCKUE W TMOJOBble MyTauuu. [IpuduHbI
BO3HUKHOBEHUsI MyTanuud. MyrtareHpl ¥ HUX BIMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTALMOHHOI'O IMPOIECCa. 3aKOH TOMOJOTMYECKUX pPSAIOB B
HacnenacTBeHHo m3meHunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUUBOCTh U
HACJIEICTBEHHOCTb.

Onuecenemuxa U 9NUSEHOMUKA, pOJb JNUSEHemUYecKux @axkmopos 6
Hacn1e008aHuU U U3MEeHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MO8.

JleMoHCTpanun

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

Tabmuet u  cxeMbl: «Bugsl  u3MmeHumBOCTHY», «MoaudukanoHHas
W3MCHYHUBOCTHY, «KoMmOuHaTnBHAS U3MCHYHUBOCTEY, «Meiiosy,
«OmnonoTBopeHuey, «I eHeTndeckre 3a00IeBaHus YeaoBeKay, « Buapl MyTammii.

O6opynoBaHue: XKUMBbIE U TepOapHbIe IK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpoTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIIMOHHON W3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psna U
BapUALMOHHON KPUBOW».



IIpakTnueckas padora «Myrtanuu y Jpo3oduiibl  (Ha TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka 4esioBexka

Kapuotun dvenoBeka. MexayHapoaHas Mporpamma HMCCIEIOBaHUs T€HOMaA
yenoBeka.  MeTonpl  M3y4YeHHsT TEHETHKM  YEeJOBEKAa: TIE€HEAIOTHYECKH,
ONMM3HEIOBEIH, LIMTOr€HETUYECKU, MOMYJIALIMOHHO-CTAaTUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIEIICHHE TE€HOTHIIA:
MMOJJTHOT€EHOMHOE CE€KBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[11{P-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUs YellOBEeKa. | eHHbIE 1 XpPOMOCOMHBIC
0oJe3HH 4YeloBeKa. bolie3HM C HACIENCTBEHHOM MPelpacioyioKeHHOCTHIO.
3HaYCHHE MEAUIUHCKOW T€HETUKHA B MPEAOTBPALICHUU WU JICYEHUH T€HETUYECKUX
3a0o0yieBaHNI 4YeoBeKka. MeauKo-TeHeTUYeCKoe KOHCYJIbTupoBaHue. CTBOIOBBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». ITUUYECKUE ACHEKThl UCCIEAOBAaHUN B
00J1aCTH peJaKTUPOBAHKS F€HOMA M CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIOBEKAa K
(U3MYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpY»Katollen cpenl. ['eHeTnueckas
IIPEIPACIIONIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSIM.

JdemoHcTpanuu

Tabmuupbl u cxembl: «Kapuotun udenoBeka», «MeTolbl U3yUEHHS] TE€HETUKHU
yesioBeKay, «l eHeTnyeckue 3a00J€BaHUs YETOBEKaY.

IIpakTnueckas padora «COCTaBICHHUE U AHAIN3 POIOCIOBHON.

Tema 15. Cesrekuusi OpraHu3MoB

JlomecTukanus u ceekuus. 3apoKICHUE CEIEKIIUU U JOMECTUKAIUU. Y YCHUE
H. . BaBunoBa o lleHTpax MNPOUCXOXKIECHUSI W MHOTO00pa3vs KyJIbTYypPHBIX
pacteHuii. Poip cenexkunu B CO31aHUU COPTOB PACTEHUI U OPOJ )KUBOTHBIX. COpT,
Mopo/Jia, TaMM. 3aKOH TOMOJIOTUYECKUX PSJOB B HACIEACTBEHHOW N3MEHYMBOCTHU
H. U. BaBunoa, ero 3naueHue JjIs CeIEKIIMOHHON pabOTHI.

Metoapl ceneKIuoHHOM paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIH H
VHIUBUYAJIbHBIN. OTarsl KOMOMHAIIMOHHOM CCJICKIINU. HcnpiTanue
NpoU3BOJIUTENIeH MO MOTOMCTBY. OTOOp MO TEHOTUNY C MOMOIIBIO OIEHKHU
(deHoTHna NOTOMCTBA U OTOOP MO TE€HOTHUITYy ¢ ToMouIbto aHanu3a JJHK.

HckycCTBEeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOM  paboThl.
PannanMOHHBIN M XUMUAYECKUM MyTareHe3 Kak MCTOYHHUK MYTAlMi y KyJIbTYPHBIX
dbopm opranusmoB. Vcnonp30BaHHE T€HOMHOTO PENAKTHPOBAHUS U METOOB
pexkoMOuHaHTHBIX JIHK 17151 momydeHnust icCXoOAHOro Matepuaia Ijsl CEeNeKUUU.

[Tomyuyenune MTOJIUILIONIOB. BryTtpuBuaoBas rUOpUIN3aIINS.
brnuskopoAcTBEeHHOE — CKpelMBaHue, wWin  UHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Win ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. VMcnonb3oBaHue
rerepo3uca B cenekuuu. OtaanénHas rudpuauzauus. [Ipeononenune Oecruionus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUUN PACTEHUH U )KUBOTHBIX. «3e1éHas
DEBONIOYUL).

CoxpaHeHue ¥ U3y4eHUE FT€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX
JUKUX pOJUYEH JJIsl CO3JJaHUsl HOBBIX COPTOB U THOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpaneHue u ynpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax YVIAVYUleHUs
Cyuecmeyowux u co30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM Hucie C
NPUMEHEHUEM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCTe008AHUN, Nepedos8blx Uuoel u
NepCneKmuBHbIX MexXHON02ULL.

JleMoHCcTpanumn

[Toptpers: H. U. Basunos, . B. Muuypun, I'. J. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxemsbl: «L{eHTpBI TPOUCXOXKIEHNS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHUX PSJAOB B HACIEACTBEHHOW H3MEHUYHMBOCTHY,
«Metogpl cenexuun», «Otnanénnas rudpuanzanus», «MyTtareHes».

JlabopaTtopnasi pabora «/3yueHre cOpTOB KyJbTYypHBIX PACTEHUN U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «3ydeHrue METOAO0B CEJICKIIUU PACTCHUIN.

IIpakTnueckas padora «IIprBuBKa pacTeHHI.

IKekypeusi «OCHOBHbIE METOIBI U JIOCTHKEHHS CEJIEKUMU PAacTeHUl U
YKAUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHLMIO, IIJIEMEHHYO bepmy,
COPTOMCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO34KWCTBO, B JIA0OPATOPHUIO
arpOyHUBEPCHUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo/10rus U CHHTETHYECKAsI OMOJIOT I

OOBEKThI, HMCHOJb3YyEMblE B OHMOTEXHOJIOTMHM, — KJIETOYHbIE U TKAHEBBIE
KYJIBTYPBI, MHKPOOPTaHU3MBI, 150, XapaKTEPUCTHKA. TpagunuoHHas
OMOTEXHOJIOTHA:  XJIeOONEeUeHUe, TMOIYyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOZeNnne. Mukpoouonoruueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUYECKHUX
texHosiorui. [IpousBoacTBO O€sika, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOIMH M MHCTPYMEHTOB LEJICHAINPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHsI TEHOMOB C LEBIO MOJYyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.

Knerounass uHx)eHepus. MeToapl KyJbTypbl KJIETOK U TKaHEW PACTCHUH U
#uBOTHBIX. KpuoGanku. Comaruyeckas TUOpUAM3ALUS W  COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue TramioujoB B CEJICKUUM pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. Hcnonv3oeanue MOHOKIOHATbHBIX U NOAUKIOHATbHbBIX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOJAOTBOpPEHHE. PeKoHCTpyKIus
AWIEKIETOK U KIIOHUPOBAHUE XKUBOTHBIX. METO TpaHCIUIAHTALMU SI€p KIETOK.



Texnonoeuu 0300po6nenus, Kyibmueupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpOMOCOMHasi W TeHHasg HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue pekomOuHaHTHbIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmKeHNs U EPCIIEKTUBBI XPOMOCOMHOM Y TEHHOM MHKEHEPHUH. DKOJIOTHYECKHE
¥ 3TUYECKHUE MPOOIEeMbl TEHHON MHXEHEPHUH.

Meaununckue OuorexHosnoruu. [loctrenomuas uudposas meaununa. [1LP-
JUAarHOCTHKA. MeTaOoJIOMHBI aHaIM3, TCHOICHTPHUYCCKHM aHaJIu3 IMpoTeoMa
YeJIOBEKa U1 OLICHKM COCTOSIHUS €ro 370pOBbs. McCIonb30BaHHE CTBOJIOBBIX
kieTtok. TapretHas Ttepanus paka. 3D-Oumoumkenepus misg  pa3pabOTKU
(byHAaMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTMM, CO3AaHHUS KOMILIEKCHBIX
TKaHEW COYETAaHWEM TEXHOJIOTHHA TPEXMEPHOro OWOmpHHTHHTAa U ckaddomauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

CoznaHue BEKTOPHBIX BAaKIMH C LEJbI0 OOecredyeHuss KOMOMHUPOBAHHOM
3amuThl 0T Bo3Oyauteneir OPBU, ycTaHOBiEeHHE MOJIEKYJISIPHBIX MEXaHU3MOB
¢ynxmonupoBanus PHK-conepxammx BUPYCOB, BBI3BIBAIOLIIMX OCO0O OMAacHbBIE
3a00JIeBaHMS YE€JIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnuupl u cxemsl: «/cmoap30BaHe MUKPOOPTAHU3MOB B MPOMBIIILIEHHOM
pou3BOJICTBEY, «KileTouHas nnxxenepus», «I'eHHast HUHKEHEpUs».

JlabopaTopHasi padora «/3yueHre 00bEKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «llomydueHne MOTOYHOKUCIBIX IPOTYKTOBY.

Ikckypeusi «buoTtexHonorus — BakHEHIIas IPOM3BOJWTENIbHAA CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue W pa3BUTHE 3BOJIOLUOHHBIX NpeICTABJICHUN B
onosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbliku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4dHas JaedaTenbHocTh Y. JlapBuHa.

JIBroky1ye cuiibl 3BOTFOLIUK BUAO0B 110 Y. JlapBuHy (BBICOKast HHTCHCUBHOCTD
Pa3MHOXKEHUSI OpraHM3MOB, HACJEJICTBEHHAs W3MEHYMBOCTh, OOpnOa 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunrernueckod teopun dBoitonmu (CTD). HelTpanbhas
teopusi sBotonuu. CoBpeMeHHass dBOJIOIMOHHAST Ouoyiorus. 3Ha4YeHUE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JleMoHCTpan U



[Toptpersr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosbe, Y. Hapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Ix. Xongein, /. K.
benses.

Tabnuubl u cxembl: «CucreMa sxuBoit mpupoasl (1o K. JIunuero)y, «Jlectauna
XUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHUs MPUCTIOCOOTIECHUN Y
pacTeHuil ¥ )kUBOTHBIX (110 Jlamapky)», «Kaprta-cxema mapupyta myremectBus Y.
HapBuna», «Haxoaxu Y. [apBunay, «®opmbl OOphOBI 3a CYIIECTBOBAHHEY,
«IToponpr Tomy0Geit», «MHoTOOOpasue KyJbTypHBIX (OpPM KamycThbl», «Ilopossr
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHIOB (o Y. JlapBuHy)»,
«CxeMa COOTHOWICHUS MABWXKYIIMX CHJI 3BONIOLUNY», «OCHOBHBIE IOJOXKEHUS
CUHTETHUYECKOU TEOPUH 3BOJIOLIMI.

Tema 2. MUKPOIBOJIIOLNS U €€ Pe3yJibTAThI

[Tonmynsiuusa Kak 37€MEHTapHasl eAuHULA 3BONMOUUA. COBpEMEHHBIE METObI
OLICHKM TE€HETUYECKOro pa3HOOOpa3usi M CTPYKTyphbl mnonyisuuil. M3menenue
reHooHJla TOMYJSILUM KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitnOepra.

OnemenTapHbie (AKTOPHI (IBKYIIHE CHUIIBI) HSBONIONUU. MYyTalMOHHBIHI
npouecc. KomOuHaTuBHas wu3MeHuuBOCTh. Jlpeld reHOoB — ciydaiiHbie
HEHaIpaBJICHHbIC U3MEHEHUS YacTOT aJljiesiel B momyasanusix. DpQexT ocHoBaTelI .
Ippexm b6ymouinounozo eopaviuwika. CHudcenue 2eHemuyecko20 pasHo0OpPA3Us:
npuuunsl u creocmsusi. llpossnenue s¢pgpexma opetigha cenos 6 6OILUWIUX U MATBLX

NONYIAYUSIX. Murpanumu. N3onsauus MOITYJISLIUI: reorpaduaeckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAS).
EcrectBeHHbIil 0oTOOp — HampaBisoomui  (HakTop 3BOMOIUUA. DOPMEI

€CTECTBEHHOIr0  OTOOpa:  JBWXKYIIMWA, CTAOWIM3UPYIOIIUWA,  Pa3pbIBAIOIIMIA
(mu3pynTtuBHblid). [lTonoBoit oTOOp. BO3HMKHOBEHHE W 3BOJIIOIUSA COLMAIBHOTO
MOBECHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHM3MOB  KaK  pe3yjibTaT  MHUKPOIBOIIOIHUU.
Bo3HuKkHOBEHHE NPUCTIOCOOIEHUN Y OpraHu3MoB. ApoMop(o3bl U UANOA AN TALIUH.
[Tpumepsl TpUCcOCcOOIEHUH Y OpraHu3MOB: MOP(OIOrHYeCKUe, PU3N0IOTHYECKHE,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xkputepuum u cTpykrypa. BumooOpazoBanue Kak pe3yJibTar
MUKpOdBOMIOIMHU. M3omsauus — kitoueBod ¢akTop BupooOpazoBaHus. Ilytu u
CIIOCOOBI BHU1000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMIATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOEY (moJUIUIONIU3aIus,
ruOpunnzanus). JIuTenbHOCTh BOTIOIUOHHBIX TPOLECCOB.

Mexanu3Mbl GopMHUPOBaHUS OMOJIOTMUECKOT0 Pa3HOOOpa3usl.



Posb 3BOTIOLIMOHHOI OMOJIOrUU B pa3pabOTKe HAYYHBIX METOJOB COXPAHEHUS
Oonopa3HooOpasusi. MUKPOIBOJIONUS W KOJBOJIOIHUS IMApa3uTOB U HX XO35CB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUUBOCTH K AHTHOMOTHUKAM U CIIOCOOBI OOPHOBI €
HEW.

JlemoHcTpanuu

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabnuupel U cxembl: «MyTallMOHHAasE W3MEHUYMBOCThHY», «llomynsiuonHas
CTpPYKTypa BuAa», «CxeMa nposiBiieHus 3akoHa Xapau—BaiinOepra», «J[Bmxyiue
CWJIBI HBOJIIOIIUNY, «IKOJIOTHYECKasT M30JSAIUS MOMYJISIIUN ceBaHCKOU (openmy,
«["eorpaduyeckas U30JISIMUS TUCTBEHHULIBI CHOMPCKOMN 1 TMCTBEHHHUIIBI IAYPCKO»,
«IlomynaOHHBIE BOJTHBI YUCICHHOCTH XHUIHUKOB U KEPTB», «Cxema JehcTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI 60pPKOBI 32 CyliecTBOBaHUEY, « THy CTpHUambHBIHM
Menanu3sM», <«KuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpenymnpexnaromas OKpacka JKUBOTHBIX», «DU3HOIOTHYECKUE
apantauun», «l[IpucnocoONIeHHOCTh OpPraHu3MOB U €€ OTHOCUTENbHOCTHY,
«Kpurepuu Buna», «Buapl-nBoiHUKNY, « CTpyKTypa Buaa B npupoie», «CrnocoObl
BUI000pa3oBaHusy, «I eorpadguueckoe BumooOpa3oBaHue TPEX BUIOB JIAHIBIIICH,
«IKoNoruyeckoe BUI000pa3oBaHue BUAOB CUHUIY, «llonumuionasl pacreHuin»,
«KamycTHO-peneuHbIil rubpumy.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uy4elsa MTHI] U
3BEpei ¢ MpUMEPAMU Pa3IMYHbIX IPUCITIOCOONIEHUH, Yydesa NTUIL U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJU3KUX BHUAOB, OOpPA30BaBIIUXCA PA3IUYHBIMU
CHOCOOaMHU.

JlabopaTtopHasi padoTa «BrIsiBieHHEe U3MEHUYMBOCTH Y 0CO0€H OJTHOTO BUIAY.

JlabopaTopHasi padora «IIpucnocoOiaeHns OpraHu3MOB U UX OTHOCUTEIIbHAS
11e7IeCO00pa3HOCTDY.

JlabopaTtopnass pabora «CpaBHEeHHE BHJIOB 1O MOP(OIOTHUECKOMY
KPUTEPHUIOY.

Tema 3. MakpodBoaouus 1 eé pe3yabTarThbl

Metonpl  u3ydeHHs Makpol3BooLMHU. [lameoHTONOrMYecKHe  METOJbl
uzyueHus: odBoionuu. Ilepexonuble ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuueckue MeTonpl u3ydeHus sBomonuu. CpaBHeHHE (UIOpHl U
dbayHpl MaTepukoB U OCTpoBOB. buoreorpadpuyeckue obnactu 3emnn. Bupabl-
DHJIEMUKHU U PEJIUKTHI.

OMOpPHONIOrHYECKHE U CPABHUTEIHLHO-MOP(OIOrHIECKHEe METOAbI H3yYeHUs
BONIIOLMU. ['€HeTMYecKne MEXaHU3Mbl 3BOJIIOLMM OHTOIEHE3a M IOSBICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPraHBL.
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHUE,



OMOXMMHUYECKHUE U MATEMAaTUYECKUE METOAbl U3YUEHUS IBOJIIOLUU. [ OMOJIOTHUHbIE
redbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUITOTCHETUYECKUX JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMOIUU. [Ipunyun cmenvl yHKYuULL.
HeobOpaTtumocTs 3BoonMH. AJanTuBHasg paauanus. HepaBHOMEpPHOCTH TEMITOB
ABOJIFOLIU Y.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTEHETUYECKUN PsII JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoOble  smiepb»,  «Creronedans»y,  «Punnoduth»y,  «CemMeHHBbIE
nanopoTHuku», «buoreorpaduueckue 30HbI 3emin», «Jlpeld KOHTHUHEHTOBY,
«Penuktb»y, «HavanbHble cTaguu SMOpPHUOHAIBLHOIO PA3BUTHUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbHI 4YEJIOBEKAa M IIUMIIaH3e», «laBHBIE
HaIpaBJIeHUS 3BOJIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIIOLII.

ObopynoBaHue: KOJUICKIUH, TepOapuu, MYJSKHM HCKOMAEMbIX OCTAaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenue U pa3BuTHE )KU3HU Ha 3emJie

HayuHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 W
naHcrepmus. JloHayuHble IpenCTaBlI€HUs O 3apOKICHUU KU3HU (KpEalMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOKICHUS JKU3HU U €€ onpoBepKeHue onbitaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [Iporcxoxaenue >kxu3Hu U aCTPOOUOIIOTHS.

OcHOBHbIE JTaIlbl HEOPraHU4ECKON SBOJIIOLINH. [InanerapHas
(reosmoruyeckas) JBOJIOIMSA. XHUMHYECKas DJBOIIONUA. AOHWOTeHHBIM CHHTE3
opraHuyeckux BemniecTB u3 Heopranuueckux. OmbiTt C. Mumnepa u I'. HOpu.
OO6pazoBanue nmoaumepoB u3 MonomepoB. Koanepsarnas runote3a A. M. Onapuna,
rurnore3a nepBuyHoro OynboHa JIk. XongedHa, reHeTudeckas rumoreza [
Ménnepa. Pubosumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emun 1 MeTobI €€ n3ydeHus. MickonaeMble OpraHn4eCKUE OCTATKHU.
['eoxpononorust u e€ meroabl. OTHOCUTENbHAS U AOCOMIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHosIOrMYecKas MKasia: 30Hbl, 3pbl, IEPUOABI, JTOXU.

HavanpHble 3Tanbl opraHuyeckoil HBomonuu. [losBieHHME H HBONOLHUS
NEPBBIX KIETOK. DBOMIOLUsA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKM KaK aHAJOT MEePBhIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKACHUE
BUPYCOB. [IponcxoxkneHne MHOTOKIETOYHBIX OpPraHUu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl 3BOJIOLMU BbICHIMX pacTeHUil. OCHOBHBIE apOMOP(O3bI
pacreHuil. Bpixon pacrenud Ha cymy. llosBieHue CHOpOBBIX pacTeHUM U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pacTeHUM.

OcCHOBHBIE€ 3Talnbl 3BOJIONUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(dO3bI
KUBOTHBIX. Bennckas ¢dayna. KeMOpuiickuii B3pbIB — TOSIBIICHUE COBPEMEHHBIX
TunoB. IlepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA O3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxaeHnue MIEKOMUTAIOMMNX U
ntutl. [lpunnun xmoueBoro apomopdoza. OcBoeHue O€CTO3BOHOYHBIMU U
ITI03BOHOYHBIMHU KUBOTHBIMH CYIIU.

PasButne xu3HM Ha 3emMie MO 3paM M MEepUojaM: apXeu, MpPOTEPO30il,
najaeo30M, Me3030i, kaiiHo30i. OO0111ast XapaKTepUCTHUKA KIIMMaTa U T€OJIOrMYECKUX
npoiieccoB. [losiBiieHNE U pacUBET XapaKTEPHBIX OPraHU3MOB. YTIieoOpa3OBaHUE:
€r0 YCIIOBUSA U BIIMSHUE HA Ta30BbII COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMYECKHE KPHU3UCHI Mpouuioro. IIpuuuHel u
CJIEICTBUSL MacCOBbIX BbIMUpaHHUl. COBPEMEHHBIN SKOJOTMYECKUN KPU3HC, €T0
ocobenHoctu. [Ipobnema coxpanenus 6mopaznoobpasusi Ha 3emIie.

CoBpeMeHHasi cucTeMa opraHudeckoro mupa. [IpuHuunel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPTraHU3MOB.

JlemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. U.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuipe! u cxembl: «Cxema onbiTa @. Penny, «Cxema onbita JI. [1acTepa mo
M3YUCHHIO CaMO3apoKIeHHUs Ku3HW», «Cxema ombiTa C. Mwmmiepa, I'. FOpwu»,
«JTanbl  HEOPraHWYECKOW  H3BONIOUUM»,  «['€OXpOHOJIOrMYECKass  IIKaiay,
«HayvasipHbIe ATanbl OpraHUYECKON IBoMOIMNY, «CxemMa o0pa3oBaHUsI PyKapHUOT
nyTéM cumoOunoreHesza», «Cucrema XUBOHM NpuUpoab», «CTpoeHHE BUpPYCAY,
«Apomopdo3bl  pacTeHuit», «PunHmobUTH», «OIHOKIETOYHBIE BOJIOPOCINY,
«MHoroknerounsle Boaopocian», «Mxwu», «llanopotHukm», «l oJ0CEMEHHBIE
pactenus», «Opraisl IBETKOBBIX pacTeHHI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3sl KUBOTHBIX», «I[IpocTeitmuey», «Kumeunomnonoctueie», «llnockue
yepBu», «YUnenucroHoruey», «PwiObl», «3emMHOBOAHBIEY, «lIpecMbikaromuecs,
«lItnupy, «Muekonuraromue», «Pa3Butre xKu3HU B apXeUCKOU 3pey», «Pa3zButue
)KU3HU B IPOTEPO3OUCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )KU3HU B KaWHO30MCKOMN 3pey,
«CoBpeMeHHasi CHCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: rTepOapuy pacTeHUM PpPAa3IUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BJIaKHbIE IIpENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, UyYeJia IITHL] U 3BEPEH, KOJUIEKIUU
OKaMEHEJIOCTEH, TOJIE3HbIX MCKOIMAEMbIX, MYJSKM OPraHUYECKHX OCTAaTKOB
OpTaHU3MOB.

BupryanbHas n1adoparopHas padora «MozaenupoBanue onsIToB Muuiepa—
FOpu no u3ydenrio abMOreHHOr0 CUHTE3a OPraHMYECKUX COETMHEHHUI B IEPBUYHOM
aTMocdepe».

JlabopaTtopnass paGora «/I3yyeHue W ONMCaHHWE KMCKOIMAEMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHne O0COOCHHOCTEH CTPOCHUS PaCTEHUM
Pa3HbBIX OT/CIIOBY.

IIpakTuyeckas padora «/3yueHue ocCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4ej10BeKa — AaHTPOIOreHe3

Pasznens! n 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHOBIEHUE NPEJICTABICHUN O MPOUCXOXKICHUU YeJoBeKa. PenurunosHeie
BO33peHUsA. COBPEMEHHbBIE HAYYHBIE TEOPUH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTHYECKOE MTOJIOKEHNE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJNOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOTOTUYECKHE, AMOPHUOJIOTUYECKHUE, bU3M0JI0r0-OMOXUMHUYECKHE,
noBegeHueckue. OTIINYMS YelloBEeKa OT )KMBOTHBIX. [IpAMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrxymue cuiibl ((akTopbl) aHTPONOreHe3a: OUONIOrHYecKue, ColuanbHbIE.
CooTHotieHue OUONIOrMYECKUX U COIMABHBIX ()aKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJWU aHTpOIIOTreHe3a. PaHHME uenoBeKooOpa3zHble 00e3bsIHbI
(IPOKOHCYJIBI) M PaHHUE MTOHTUBI — OOIIUE TIPEIKH YeIOBEKOOOPA3HBIX 00€3bsH U
J0/1e. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JroJch. UenoBek yMelnblid, epBbIe
M3TOTOBJIEHUS OPYAUN TpyAa. UeloBEK NPSIMOXOASIINN U EPBBIN BBIXOJ JIFOJCH 3a
npenensl Adpuku. Yenosek reijienboeprckuil — o0Uuil npeok HeaH 1epTanbCKOTO
YEJIOBEKAa M YEJOBEKa pa3yMHOro. YeloBeK HEaHAEPTANbCKUU KakK B JIOJIEH
XOJIOHOIO KJIMMara. YenoBeK pa3yMHbIM COBPEMEHHOIO THIIA, JICHUCOBCKHM
YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mnpenenamu Adpuku. [laneorenernka u
NaJIEOT€HOMUKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOIMYJISIHIX
yenoBeka. MyTalMoOHHBIN Tporiecc U moaumopdusM. [lomynsiiimoHHBIE BOJHBI,
Ipeid reHoB, murpauus U «d3pQPexkT ocHoBaTeNs» B MOMYJSLUUAX COBPEMEHHOIO
YEJI0BEKA.



Yenoseueckne pacbl. Ilonatne o pace. bosbmme pacel: eBponeounaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAJbHAas),  MOHTOJOUIHAs
(a3maTcko-amepuKaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSATENBHOCTh  pacHu3Ma.
[IpucnocoONeHHOCTh YeNOBEKa K pa3HbIM YCIOBHUSIM OKpPYXalOLEH Cpeabl.
Bnusiaue reorpaduueckoit cpeapl U apeiida reHoB Ha MOPQPOTIOTHIO U (PUIUOTIOTHIO
YEJIOBEKa.

MexauciuruinHapHble  MeToAsl B ¢u3udecko  (OMOIOTHYECKON)
AHTPOMOJIOTHUHU.  ODBOJIOLIMOHHAS ~ QHTPOINOJOTHS W MaJIEOAHTPONOJIOTHUS
YeJIOBEUYECKUX NOMYJISAIUN. broconuanbHble MCCIEA0BaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanne KO3BOTIOLMH OMOJIOIMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdeMoHCTpanuu

[Toprpersr: Y. lapsumn, JI. Jluku, . S. Porunckui, M. M. I'epacumos.

Tabnuubl 1 cxeMmbl: «MeTo/Ibl aHTPONONOTUMY, «[ 0JTOBHOUM MO3Tr YenoBeKay,
«YenoBekooOpa3Hbie 00€3bsHBDY, «CKeNneT ueloBeKa M CKeJNeT IIUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUXKYIIHME CUIIBI aHTPOIIOTEHE3a», « DBOJIIOIIMOHHOE
JIpEeBO  ueloBeKa», «ABcrpamonutek», «UYenoBek  ymenslity, «Yenosek
NPAMOXOISIINIY, «/leHncoBckuil yenoek» «Heanaepranbiby, «KpoMaHbOHIBD,
«IIpenku yenoBekay», «ITarnbl 3BOJTIOLUU YEIOBEKa», «Packl UeioBeKay.

O6opynoBaHue: MyJSDKM — OKAMEHENIOCTeH, MpEeAMETOB  MaTepuaIbHOM
KyJbTYpbl TpPEAKOB 4YelOBeKa, penpoaykuuu (ororpadum) KapTUH C
MUDOTOTHIECKUMH W OHONEHCKMMH CIOKETaMH TPOWCXOKICHHSI UEIOBEKa,
dboTorpadguu Hax0I0K KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yeperna 4eJaoBeKa 1 ueperna IMUMIIaH3€, MOJIEb KUCTH YEJIOBEKA M KMCTH IIMMIIaH3E,
MOJIENIM TOpCca MPEAKOB YEJIOBEKA.

JlabopaTtopnast padGora «V3ydyeHme OCOOCHHOCTEH CTpOEHUS CKeJeTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM).

IIpakTueckas padora «/3yyeHre S3KOJOTHUECKUX aJanTaluil 4eJI0BEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOIIECHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKIIed cpeaou

3apoxaeHue U pa3BuTHe dKojoruu B Tpyaax A. 'ymGonsara, K. @. Pynee, H.
A. CesepuoBa, J. T'ekkensa, A. Tencau, B. H. CykauéBa. Paznensl u 3amaun
sK0oJ0TUH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaAMH.

Metonbl skonoruu. IloneBble HabOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
OpUpOAHbIE U JlabopaTropHble. MoJenupoBaHUEe B HKOJIOTMU. MOHUTOPUHT
OKpY>Karolel Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00aTbHBIH.

3HaYeHUE DSKOJIOTMYECKMX 3HAHUM I 4YeJIOBEKa. DKOJIOTHYECKOe
MHPOBO33PEHUE KAaK OCHOBA CBS3€M YeloBedecTBa ¢ Npupooil. dopmMupoBaHue
HKOJIOTHYECKOMN KYJIbTYPhI U SKOJIOTHYECKON rPaMOTHOCTH HACEICHUSI.



JlemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Cesepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorum», «Meroasl 3Konoruny, «Cxema
MOHHUTOPHUHTA OKPYKAKOLIEN CPEIBI».

JlaGopaTopHas padora «3yuenue METOJOB AKOJIOTUYECKUX
VCCIIEIOBAHUIY.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH Ux naenctus. Knaccudukanms
HKOJIOTHYECKUX (HaKTOpOB: abUOTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. O01me
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOWOHTHBIE W CTCHOOMOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak sKonorumdyeckuid Qaxrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3MBbl. JKOJIOIMYECKHE TPYIIIBI
pacTeHUl M JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CUTHalbHas poOJib CBETa.
doTonepruoan3M.

Temmeparypa kak »konoruuyeckuii (akrop. JleiicTBue Temreparypsl Ha
opraHu3Mbl. [IoMKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxunocts kak skonorumdeckuil ¢akrtop. IlpucnocobneHus pacTeHuil K
MoJJIep )KaHuI0 BOJHOTO OanmaHca. Knaccudukamus pacTeHUN MO OTHOIICHHIO K
Bojie. [Ipucrnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpeabl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
rIyOWHHasT — TMOJINOYBEHHAsl, BHYTpUOpraHusMeHHas.  Dusuko-xumMudeckue
0COOEHHOCTH cpefl oOuTaHusl opraHu3MoB. [IpucrnocoOneHust OpraHu3MoB K )KU3HU
B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHHE PUTMbL. CyTOYHBIE H
rogu4Hble pUTMbL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHUM KU3HU.

Kuznennsie popmbl opranu3moB. [loHsTue o sxu3HeHHo# popme. KuzHeHHsie
dbopMBl pacTeHHWl: JEpeBbs, KYCTAPHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBHI,
oJlHOJIETHHE TpaBbl. JKu3HeHHBIE (HOPMBI )KUBOTHBIX: TUAPOOUOHTHI, T€OOHOHTHI,
a’3poOnOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue ¢pakTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHAYECTBO, cuMOno03 u ero ¢opmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCaJIU3M (KBapTHPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoOJielicTBUsl  (Tomuueckue, (opuueckue, ¢adbpuyeckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJECUCTBUN JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpelie
obutanus. [[puHIUTT KOHKYPEHTHOTO UCKITIOYCHUSI.

JemoHcTpanuu

Tabmuubl U cxembl: «IKonorudyeckue @axropb», «CBETOBON CIEKTpPY,
«IKOJIOTUYECKHE TPYIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TernaoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE XUBOTHBIEY», «Dusznonornueckue aganTaluu
KUBOTHBIX», «Cpenpl o0OuTaHUS OpraHu3MoBy», «buosoruyeckue puUTMBDY,
«Kuznennsie HopMbI pacTeHmil», « KusHeHHBIE (hOPMBI JKHBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOr0 Jiecay, «IKOCHCTeMa XBOMHOro Jieca», «llemu muTanHus»,
«XUITHUYECTBOY, «ITapazutuzm», «KoHKypeHIus», «CumMb6mo3»,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapuu pacTEHWHW M >KUBOTHBIX, MPHUCIOCOOJIECHHBIX K
BIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETONHOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHUS, TepOapuu U KOJJIEKIIUU TEIIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYHMBBIX PACTEHHM, Yyuena MTHUI] U 3BEpeid, repdapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepodpurtam, me3opuTaM, KOMHATHBIC
pacTeHusi aHHBIX TPYMI, KOJUIEKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpenax,
repbapuy ¥ KOJUICKIIMM pACTEHUH U OSKUBOTHBIX, OOJQJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUM KU3HMU, repOapuu u
KOJUICKIIMM PACTEHUN U >KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YUACTBYIOMINX B PA3TUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopHasi paGora «BpIABICHHE MPUCTIOCOOJICHUNH OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBI€HUE TNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTECHUI U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Ikos10rusi BUA0B U MOMYJIANMA

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIITUY. [Monynsiuust  kak
ouosiornueckasi cucteMa. Poiab HEOAHOPOAHOCTH Ccpelibl, GU3UIECKUX 0aphepoB U
0COOEHHOCTEW OMOJIOTHH BUAOB B (POPMUPOBAHUU TPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTeAW MOMYJISIUUA: YWUCIECHHOCThb, IUIOTHOCTb,
BO3pAacCTHasi W TMOJIOBasl CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTpAIHSI.

Dkosioruyeckas CTpykrypa nonyiasuud. OneHKa YUCIEHHOCTU MOMYJIALNH.
JuHamuka nonyiasiuud U e€ peryisinusa. buotwdeckuid MOTEHIMAN MOIMYJISLHH.
MopenrpoBaHue JUHAMHUKHU MOy siuuy. KpuBble pocTa YMCIEHHOCTH MOIMYJISLUH.
KpuBbie BbDKMBaHMS. Perynsius YUCICHHOCTH MOMYJSAIUNA: posib (aKTOPOB,



3aBUCAIINUX U HE 3aBUCSIINX OT IMJIOTHOCTH. JKOJOTMYECKUE CTpAaTeruu BUAOB (I- U
K-ctparerun).

[Tonatne o0 sKojorMYeckol Hule Buaa. MectooOuTanue. MHOromepHas
MoJZenb dKosiornyeckon Humm JIx.M. XarumHcoHa. Pa3mepbl 3KOI0rM4ecKou
Huim. [loTeHnmanpHas U peaau3oBaHHAs HUIIIM.

Bun kak cucrema nomynsuuid. Apeansl BHIOB. BuAbl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE SIKBUBAIICHTHI.

3aKOHOMEpPHOCTHM TOBEJICHUSI W MUrpaluid KUBOTHBIX. buonormyeckue
WHBa3UH YyKEPOJHBIX BUJIOB.

JleMoHCcTpanumn

IToprper: k. 1. XaT4ynHCOH.

Tabmuubl u cXembl: «DKOJOTHYECKHUE XAPAKTECPUCTHKU IOMYJISAIAN,
«IIpocTpaHcTBEHHass  CTpyKTypa mnomyisiuum», «Bo3pacTHble  NHUpaMHIbl
nonyusiuun», «CKOpOCTb  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzMamMmn», «Mogeinb 3kosornueckon Huimu [Jx. M. Xatuunconay.

O6opynoBanue: repdapun pacTeHU, KOJJICKIINH KUBOTHBIX.

JlabopaTtopHnasi padota «IIpucrnocobsienrs ceMsH pacCTeHUH K pacCeICHUION.

Tema 9. IKos10rusi CO00IIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMu B OUOIEHO3E.

OkocucteMa kak OTKpbiTasi cucrema (A. Jx. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLIEHThl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOMOTHUYECKHE OJOKHU
skocucteM. [10YBbI 1 Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB U MTOTOK HEPTUU
B OKOCHUCTEME.

OcHOBHbIE OKA3aTENH IKOCUCTEMBL. bruoMacca u poAyKIKs. DKOJIOTHYECKHE
nUpamMubl YUcell, 0MOMacChl U YHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpapiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CcyKieccuu. [lepBuyHbie U
BTOPUYHBIE CYKIIECCUM W HUX IMPUYMAHBL. AHTPONOTEHHBIE BO3JACHUCTBUA HA
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoo0Opasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03D U peK. DKOCUCEMbL MOpell U
OKeano8. Ixocucmemvl MYHOP, J1eCo8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnuums
MEK1y aHTPOIOT€HHBIMU U MPUPOJIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeMm. [opojckas
bnopa u ¢ayna. CuHaHTponm3anus Topojackoil ¢ayHsl. buonormyeckoe wu
X03MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucTeMax. Ponb kackaonoco spgexma u 6udo8-30upukamopos (Kirouesvix
61008) 6 (hyHKYUOHUpOoBanuu 3kocucmem. IIepeHOC PHEPTHU U BEIIECTB MEXTY
CMEXKHBIMHM SKOCHCTEMaMH. Y CTOMYHMBOCTh OPraHU3MOB, MOMYJISAIIUA U 9KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmaus 3a2psa3HeHUll PA3HbLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM, — NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHSX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eticmaus. MeTomoaorus
MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIOTEHHBIX SKOCHCTEM.

JleMoHCcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CTpykTypa  OuoneHoza»,  «OKOCHUCTEMa

HIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jjecay, «DyHKIMOHAIbHbBIE
IpyIIBI OPraHU3MOB B 3KOcHUCTEMEY, «KpyroBopoT BellecTB B 3kocuctemey, «Llenun
nuTaHus (macTOWIHAs, JOeTpUTHasA)», «IKOJOTHYECKas TUpaMuaa YHCENy,
«JKoNoruvecKas mupamuaa OMOMacChl», «IKOJIOTHYECKass MUpaMUIa SHEPTUNY,
«O06pazoBanue 6onoTay, «llepBuunas cykieccus», «BoccTaHoBIeHHE jeca mocie
noxkapa», «9KocucTeMa o3epay», «ArpoieHo3», «KpyroBopor BemecTB M MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsr ypboskocuctem».

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIL U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJICTh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanue ypo03KOCHUCTEMBD».

Jlabopatopnass padora «l3ydyeHue paszHooOpaszusi MEIKUX MMOYBEHHBIX
YICHHCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKCKypcusi «IKCKypcHsi B TUIUYHBIM OMOTEOleHO03 (B TyOpaBy, OEpe3HsIK,
CJIbHUK, Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JIYT, 03€p0, OOJIO0TO)».

IKCKYypcHsl «IDKCKypCcHsl B arpodKocucteMmy (Ha Moje WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buocdepa — oOmiennanerapHas 000J04YKa 3€MJIM, T/I€ CYIIECTBYET WU
CYLIECTBOBaJIA KM3Hb. PazButue npeactasienui o 6uochepe B Tpyaax J. 3iocca.
VYuenue B. U. Bepuanckoro o 6uocepe. Obmactu 6mocdeps! u e€ cocras. XKuboe
BelecTBO Ouocdepsl u ero GyHKIUH.

3aKOHOMEpPHOCTH cylIecTBOBaHUsd Ouocdepsl. OcodeHHOCTH Onocdepsl Kak
I00aJIBHON 3KOCUCTEMBI. J[MHaMu4eckoe paBHOBecue B Onochepe. KpyroopoTsl
BEIECTB U OMOT€OXUMHUECKHE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH SIBJICHUH B
ouocdepe.



3onanbHOCTH OHuochepsl. [TousTue o 6uome. OCHOBHBIE OMOMBI CYIITU: TYH/IPA,
XBOWHBIE JI€Ca, CMEUIAHHbIE W UIMPOKOJIMCTBEHHbIC JI€Ca, CTEINW, CaBaHHBI,
MyCThIHU, TPONUYECKHE JIECA, BBICOKOTOPbA. KilMMar, pacTUTENbHBINA U dKUBOTHBIN
MHUp OMOMOB CYIIIH.

Crtpyktypa 1 QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAIA U
onochepHbIX PyHKIUIH.

JlemoHcTpanuu

[Toptpetsi: B. U. Bepuanckuii, 3. 3rocc.

Tabmuubr n cxembl: «I'eocdepsr 3emnn», «KpyroBopoTr azora B mpuUpoOe»,
«KpyroBopor yrnepoga B mpupone», «KpyroBopor kuciopoga B IPUPOIE»,
«KpyroBopoT BoJbI B mpupojie», «OCHOBHbIE OMOMBI cymny, «KiauMarudeckue
nosica 3emnmny», «TyHnpay, «Taitray, «Cmemannsiii necy, «lLupokoincTBEeHHbIN
necy, «Ctenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuii gecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIUU )KUBOTHbIX.

Tema 11. YesnnoBek U oKkpy:xa0ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3jelcTBue ueloBeka Ha
ounocdepy. 3arpszHenne BO3AymHON cpeapl. OxpaHa BO3yXa. 3arpsi3HEHNE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. PaspymeHne mnouBbl. OxpaHa IOYBEHHBIX
pecypcoB. M3meHeHnne kimMmara.

AHTpOIIOT€HHOE BO3JCHCTBUE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXPaHbl MPUPOJIBI.
Kpacubie xkHurun. Oco0o oxpaHsemble mnpupojansie Tepputopuu (OOIIT).
boranndeckure caibl U 300J10THYECKUE TTAPKH.

OCHOBHBIE TPUHUUIIBI YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA U MPHUPOIBI.
PanionasibHO€ ~ TPUPOJIONOJIL30BAHUE W COXpaHEHHE  OMOJOTMYECKOIo
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIECTBUA.

Pa3Butrie METOIOB MOHUTOPUHIA Pa3BUTHUS  OMNACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle UCCIe008aHUA nepexooa K pecypcocbepezaroujeii U
KOHKYPeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsi, obecneuugarowjue O00CmMyn K
ungopmayuu no  COCMOAHUIO OMOENbHLIX 6U008 U 9dKocucmem. OcHoBb
sKopeadburumayuu dKocucmem U cnocoboos 60pvOLL ¢ OUONOBDENCOCHUSMU.
Pexoncmpyxkyus Mopckux u HazemMHbIX IKOCUCMEM.

JlemoHcTpanuu

Tabmu1e! u cxembl: «3arpsizHeHue aTMocepbl», «3arpsa3HeHne Tuapochepb»,
«3arpszHenue nouBb», «[lapaukoBbiit ahdexT», «Ocobo oxpaHsieMble TPUPOIHBIE
TeppuTOpUN», «MOJENIN yIPaBIIEMOTO MUPaAY.



O6opynoBanue: (ororpaguu OxXpaHsSEMbIX PACTeHH U KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuun, KpacHol KHUTH pernoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroIIMMHUCS TPOrpaMM CpeaHEro ooOImero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOrpamMMBbl IO OMOJIOTUH
BBIJICJICHBI CIEAYIOIIUE COCTABIISAIONIME: OCO3HAHHE OO0YYaIOIIMMUCS POCCUNUCKON
IPaKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENENEHUI0, Haiuyue Momusayuu K OOydEeHUI0O  OHOJIOTHUH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPAIUIUN DPA3BUTUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCIMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS DKOTIOTUYECKON KYJIbTYPHI,
cnocobHocmu cmagums UEIN U CTPOUTH )KM3HEHHBIE TJIaHBbI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUHU TOCTUTAKOTCS B
CIMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBUU C
TPAOULMOHHBIMUA POCCUICKUMH COLUUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
NOBEACHUSI U CIOCOOCTBYIOT MpOLECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY U MPABOMOPAJIKY, YEJIOBEKY TPYJla M CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOIIEHUS K KYJbTYpHOMY HAcleIui0 u
TpaJULMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupone u
OKPY’KarolIEn Cpee.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHHUS YydeOHoro mpeamera «buomorus»
JIOJDKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMENH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMH, TO3WTUBHBIX BHYTPEHHHX  YyOCXKJCHUH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOrO O0O0IlECTBa, PAaCIIMPEHUE KUZHEHHOIO
OMbITA U OMbITA ACATEILHOCTH B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBICHUN
BOCIIUTATEJIbHOM JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCKOro BOCIIUTAHUSI:

c(OpPMHPOBAHHOCTh I'PAKIAHCKON MO3ULIMH 00YYaIOIIErocsi Kak akTUBHOIO U
OTBETCTBEHHOTO YJI€HA POCCUNUCKOT0O OOIIECTBa;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB 1 00S3aHHOCTEH, yBa)KECHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX W T[IO3HABATENBHBIX 3a7a4, BBIMOJTHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUAMU, KYyJIbTYPHBIMU 1IEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS
y4eOHBbIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATENbCKUX 3aJa4, YBaXKUTEIBHOIO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU JIESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW UJEHTUYHOCTH, TAaTPUOTU3MA,
YBQXXEHHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH iepell PonnHou, roproctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3bIK M KYJIBTYpPYy, IIPOIUIOE U HACTOSILIEE
MHOTOHAIlMOHAJIbHOI0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K NMPUPOJHOMY HACIICIUIO U HMaMITHUKAM IIPUPOBI,
JNOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTHH, TOHWUMAHUS 3HAYCHUS OWOJOTMM B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B ’KU3HU YEIOBEKA U COBPEMEHHOIO 00IIECTBa;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 M 3ammTte OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pelIeHUs,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIECHHUE K CBOUM POAUTENSAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O IMPUHATHS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETHUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs CTETUKY OBbITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS JKMBOM IPUPOJBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIAaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

S) ¢usnuyeckoro Bocnutanusi, GOpMUPOBAHMUS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOTO 0JIArONoJyYns:

MOHUMAaHUE U pealii3alys 3J0pOBOro U 6€30macHoro oopasa Ku3HH (310pOBOE
MUTaHUE, COOJTIOICHIE TUTUEHUYECKHUX MPABIIT K HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM M OTHAbIXa, peryjisipHas (Qu3nyeckass AakTUBHOCTb), OEpEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DM3MYECKOMY H
MICUXUYECKOMY 37]0POBBIO;

MNOHMMAHUE LEHHOCTH NPaBWJ HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCJEACTBUN M HENPHSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM W COLIMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATD TaKyl0 JEATEIbHOCTD;

MHTEPEC K Pa3InyHbIM cdepaMm mpodecCHOHANbHONU JEATEIHbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud ©  peau30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

FOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

HKOJIOTHUYECKH I11eJIeCO00pa3HOe OTHOIICHHE K MMPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KyJNbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLUEHKM WX BO3MOXHBIX [MOCIEACTBUNM s
OKPY’KarOIIEN CPEIbI;

OCO3HAHUE TJI00ALHOrO0 XapaKTepa 3KOJIOTHYECKHX MPOOJieM M MyTell ux
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BATh MPUOOPETAEMBIC TP U3YUCHUN OMOJIOTHH 3HAHUS
U yMEHUS TIpU  pEHIeHUH TpoOsieM, CBSA3aHHBIX C  palMOHAIBHBIM
OPUPOAOIIOIb30BaHUEM  (COONIOZICHHE  TPaBWJI  MOBEACHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMaX, OXpaHy BHJIOB,
sKOcUCTEM, Onocdepsl);

AKTUBHOE HEMPHUSITHE IEUCTBUN, PUHOCSIIUX BPEJ OKPYKAKOIIECH MPUPOTHOU
cpelie, YMEHHE MPOTHO3UPOBATh HEOJArONPHUSATHBIE 3KOJOTHMYECKHE IMOCIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUM U IPEAOTBPAIIATH UX;



HAJIMYUE PA3BUTOTO HKOJOTMUYECKOTO MBIILICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEATEITbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOACTBOBAaTbCS MMM B IIO3HABATEJIIbHOM, KOMMYHUKAaTUBHOW U COLMAIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUECKOMN JIESITEIBHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKU M OOILIECTBEHHON MPaKTHKHA, OCHOBAHHOIO HA JIUAJIOTe
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOJIbMU Y MO3HAHUS MUPA;

MOHUMAaHUE CHenu(puKn OWOJOTUM KaK HayKd, OCO3HaHWUS €€ poilu B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
NpeAcTaBlieHus 00 OKpYXalollleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOlllecTBa, B TMO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUU MpodsieM
COXPAaHEHHUS TPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTHU OHWOJIOTUU JJII COBPEMEHHOW IMBHIM3AINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
4eJIOBEUYECTBA, MIOMCKA MyTeH BBIX0/Ia U3 II00ATBHBIX IKOJIOTHUYECKUX MPOOJIeM U
oOecrieueHus  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIBLHOMY
WCIIOJIb30BaHUIO TPUPOJHBIX PECYpPCOB M (OPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYeHUH OUOJOTMYECKUX 3HAHMM B LEAX
MOBBIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAILHON TPaMOTHOCTH OOyYaromuxcs, GopMupyeMoit
IpU U3y4YEeHUU OMOJIOTHH;

MMOHUMAHHUE CYLIIHOCTH METOJOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh MOJydYyaeMble 3HAHUS I aHalu3a |
OOBSCHEHUS SIBIICHUI OKPYXKAIOIIETO0 MUPa U MPOUCXOIAIIUX B HEM HU3MEHEHUH,
yMEHHE JieJlaTh OOOCHOBAHHBIC 3aKJIOUEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIMNXCS JaHHBIX C LIEJbIO MOJYYECHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIMSIX;

OCO3HAHUE LEHHOCTH HAYYHOW NESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUWA MO OHOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHS y4eOHOTo mpenmera «brmomorusy
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PEHUSI OOyYArOITUXCS
MEXIMCIMIUITMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHBIC TMOHSITHS, OTpaKarolue
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKYy METOJO0B TO3HAHUS,
WCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHs, SBJICHHE, MPOIECC,
CHUCTEeMa, Hay4YHBIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccie0BaHnue, HaOIoIeHUe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAIIbHbBIC
y4ueOHbIe JeHCTBUSA (ITO3HABATENbHBIC, KOMMYHHKATHUBHBIC, PETYJSITUBHBIC),
obecrneunBaromue GpopmupoBaHue GyHKIIMOHATHHOW TPAMOTHOCTH M COIMAIILHOMN
KOMIICTCHIIMU  OOYYaIOIIMXCS; CIOCOOHOCTh  OOyYaroImMXCsl  HCIOJb30BaTh
OCBOCHHBIE MEKIUCIIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCATIbHbIE
y4eOHbIE ICUCTBUS B TTO3HABATEIILHON U COIMMAILHON TTPAKTHKE.

B pesynbrate uzydeHusi OM0JIOruy Ha YPOBHE CPEAHEr0 00111ero o0pa3oBaHuUs
y oOyuaromerocst OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4eOHbIE JEeHCTBUS, KOMMYHUKATUBHBIC YHHUBEpPCAIbHBIC Yy4eOHBIC IEHCTBUA,
peryJISITUBHBIC YHUBEPCAJIbHBIC YUCOHBIC ICUCTBHUS, COBMECTHAS JICITCIHHOCTD.

MeranpeaMeTHble pe3yJibTaThl OCBOCHHS IPOTPAMMbl CPEIHEr0 OOIIero
o0pa3zoBaHus JIOJHKHBI OTPAXKaTh:

OBaanenue YHHBeEpPCAIbHBIMH yueOHbIMH NMO3HABATEJIbLHLIMH
I CTBUSIMM

1) 6a3oBbIe JJOrHYECKHE JeiCTBHUS:

CaMOCTOATETLHO  (OPMYNIHpPOBATH W aKTyalW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NP OCBOCHWHM 3HAHWA TPHUEMBI JIOTHYSCKOTO MBIIUICHUS
(amanu3a, cMHTE3a, CPaBHEHHMS, KIIacCU(HUKAIIUK, 000OIICHUS), pAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHBIC NMPU3HAKU, YCTaHABIHUBATh
CBSI3U C JPYTUMH MOHITHUSMH ),

OTIPENCISITh 1EIU JeATEIBbHOCTH, 3a7aBas TapaMeTpbl W KPUTCPHH UX
JOCTIKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMU HIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE MOHATHUS JUI 0ObSICHEHUS (PAaKTOB M SBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKHE PACCYXKICHUS (MHIYyKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEUYHS B paccMaTPUBACMbBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/IETIbHBIE CPEJICTBA VIS PEJICTABICHUS CYIIECTBEHHBIX
CBsS3¢ld W OTHOIICHHMH B U3y4aeMbIX OHMOJOTHYECKUX OOBEKTaxX, a TaKxke
MPOTUBOPEYHMIA PA3HOTO pOja, BBIABICHHBIX B PAa3JIMYHBIX HH()OPMAIMOHHBIX
MCTOYHHUKAX;



pa3pabaTbiBaTh IUIAH PELICHHUs] TPOOJEMBbI C y4ETOM aHaIU3a MMEIOIIUXCS
MaTepHaAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B IESITEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTaTOB
LEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN AESITEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTY B YCIOBUAX PEaJIbHOT0, BAPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELIEHUH KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIeN0BaTEIbCKHE TeliCTBUS:

BJIa/IETh HaBbIKaMU y4eOHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JESTENbHOCTH,
HaBbIKaMHU  pa3pelieHusi MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOAOB PELIEHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh PAa3JIMYHbIE BUJbl JIEITEIBHOCTU II0 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluM, MPeoOpPa3OBAHUIO M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYalLMsIX, B TOM YKCJIE TIPHU CO3/IAHUU YUEOHBIX U COLMATbHBIX IPOEKTOB;

(opMHpOBaTh HAyYHBI TUI MBIIUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMU;

CTaBUTb M (OPMYJIHPOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOMN
NEATENBHOCTH U KU3HEHHBIX CUTYALIHSIX;

BBISIBJISITh [IPUYMHHO-CJICJCTBEHHbIE CBSI3M W aKTyaJU3UpoOBaTh 3aaaudy,
BBIJIBUTATh THUIOTE3Y €€ PEeIIeHUs], HAXOAUTh apTyYMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh ApaMETPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh LEJICHAIIPABICHHbII TOUCK MEpeHoca CPEeACTB M CIOcOo00B
JeHCTBUS B TPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCUTh 3HAHUS B IMO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1IacTu
KU3HEIEATEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MIPEAMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OpUTrMHAJIbHBIE MOIXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOITYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(pOpMAIUu (TEKCTEe y4eOHOro
nocoOus, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAJIM3UpPOBATh
MH(GOPMALIMIO Pa3INYHbIX BUJOB U (POPM IMpENCTaBICHUS], KpUTUUECKH OLIEHUBATH
e€ I0CTOBEPHOCTh U HEMNPOTUBOPEUUBOCTb;



GbOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOU ISl BBHITOTHEHUS YUCOHBIX
3a/ay;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCITOJIB30BAHUS PA3IMIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTHUMANBHYIO  (GOpMYy  TPEACTABICHHUS
ononornyeckoi nHpopmManmu (CXembl, rpaduKu, TUATPAMMBI, TAOTHIIBI, PUCYHKH 1
Apyroe);

UCIIOJIb30BaTh HAyYHBIA #A3BIK B KayecTBE CpeAcTBa Npu padoTe C
Onojornyeckod HMHPOpMalUMe: MTPUMEHATh XHUMHUYECKHE, (U3UUYECKUE U
MaTeMaTUYECKUe 3HAKW W CUMBOJBI, (OPMYJIbI, abOpeBHATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHMBOJMYECKHE  CPEJCTBA
HaTJIATHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WH(OpMaIuy,
nHGOPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgyaseHue yHMBepCaJIbHBIMH KOMMYHHUKATUBHBIMU J1eCTBUAMM:

1) obmmeHue:

OCYIIECTBJISATh KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOre WM JIMCKYCCHM MO CYIIECTBY OOCyXaaeMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCHUTEIHHO BBHITIOJHEHUS MpeiaraeMoin
3a/lau, YIYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH IMO3HIINHN JIPYTUX YYACTHUKOB
JIAaJiora Uin JUCKYCCHUH);

pacno3HaBaTh HeBepOaJlbHbIE CpEACTBA OOIIEHMs, TOHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, IMPEINOCHIIIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CHTYaIlUH,
YMETh CMATYATHh KOH(JIMKTHI H BECTH IIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBUS, TOHUMATh
HaMEPEHUs IPYTUX JIIOJIeH, MPOSIBISATh YBAXKUTEIbHOE OTHOIICHUE K COOECETHUKY
U B KOPpeKTHOU popMme hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IeSITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThI MPU PEIICHUU OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPH PEIICHUN YIeOHOM 3a1a9m;

BEIOWPATh TEMATHKy W METOJBl COBMECTHBIX JEUCTBHH C ydéTOM OOIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJOTO WieHa KOJIEKTUBA;

OpPUHUMATh 1IeJIM  COBMECTHOM  JESATENbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBU,



pacnpenensTh poiaM ¢ YY4ETOM MHEHHHA YYaCTHHUKOB, OOCYXJaTh pE3yibTaThl
COBMECTHOU pabOThI;

OILICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXK/IOTO yUYaCTHUKA KOMAH bl B OOIIHIA
pe3yiabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

mpeajiaraTh HOBBIE TPOCKTHI, OICHWBAThH HJICH C TIO3WIIMA HOBHU3HBI,
OpPUTHUHAIBHOCTH, TPAKTUIECKON 3HAUNMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B PA3TUIHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPYECTBO W BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMH PeryJSTHBHBIMH JeHCTBUSIMMU:

1) camoopranu3anmsi:

WCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHHS TPOOIEM W HX
pEIICHHS B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTUYECKHX 3HAHWUW II€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JIEUCTBUSIX M IMOCTYNKAaX MO OTHOUIEHUIO K >KMBOW HPHUPOJIE,
CBOEMY 3/I0POBBIO M 3J0POBBIO OKPY KAIOIINX;

CaMOCTOSATEITLHO OCYIIECTBIIATH MO3HABATEILHYIO JESTEIBHOCTh, BBISBIISITH
po0IeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIIbHON
NESATEIHHOCTH U KU3HEHHBIX CUTYaIIUSIX;

CaMOCTOSATEILHO COCTABIISTH IJIaH PEMICHUS MTPOOJIEMBI C YYETOM UMEIOITUXCSI
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JaBaTh OIICHKY HOBBIM CHTYaIIHSIM;

pacHIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEAOYTESHUN;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pelieHue;

OIICHHBATh IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW DPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHMM, IOCTOSIHHO TOBBIINIATH CBOW 00pa30BATENbHBIN H
KYJIbTYPHBIN YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsM, BHOCHUTh KOPPEKTHUBBI B JIESTEIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IICIISIM;

BIAJCTh HABBIKAMH  TO3HABATEILHON  pedJeKkcuu KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TIPOIECCOB, WX pE3YyJIbTAaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PEQIICKCUU IS OLEHKH CUTyalluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS TO WX
CHI)KCHHUIO;

NpPUHUMATh MOTHUBBI W apryMEHThl APYrUX IMpU aHalu3e pe3ysbTaToB
NEeSATENHHOCTH;



3) npuHsTHE cedsI M IPyIrux:
NPUHUMATH ce0sl, MOHUMAsi CBOM HEJIOCTaTKU U JOCTOMHCTBA;
IPUHUMATh MOTHBBI W apryMEHTBHl JPYrMX IIPpU AaHAIN3E pEe3yJIbTaTOB
NEATEIIbHOCTH;
IIpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeI0oBeKa.
HPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynbTaTbl OCBOCHHS COJEPKAHHMS Y4yeOHOro mpeaMera
«buonorus» Ha yrIyOJNE€HHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecreueHue
npo¢uiabHOro  o0yuyeHust — oOyuwarouiuxcs — Oumosmormu. OHM  BKIIIOYAIOT:
cnenupuyeckue il OMOJIOTUM HAYYHBIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 110
OCBOCHMIO, UHTEPIPETALMH U MPEeOOPa30BAHUIO 3HAHUM, BUJBI JEATEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TAKKE B
peaNbHbIX KU3HEHHBIX cUTyauusix. [IpeameTHbie pe3ysbTarThl MPEICTABICHBI 1O
rojiamMm U3y4eHus.

[IpenmeTHBIE pe3yNbTaThl OCBOCHUS y4ueOHOrOo mpenamera «buonorus» B 10
KJlacce NOJKHbI OTPAXKaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MeCTe€ W POJU OUOJOTMU B CHCTEME
€CTECTBEHHBIX HAYK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYyYHOU KapTHHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI M  PEHICHWW MPOoOJeM  PaOHAIBLHOTO
MPUPOOTOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH,

BJIQJICHUE CUCTEMOM OWOJOTMYECKUX 3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIONIE OWOJIOTHYECKUE TEPMHUHBI W TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTa0oJiu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. [lIanna, M. lllneiinena, P. BupxoBa, xpoMocoMHasi T€OpHsi
HacnenacTBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o mentpax
MHOT000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PACTEHHIN), 3aKOHBI (€AMHOO0pa3us
MOTOMKOB TE€PBOr0 MOKOJEHHUS, PACHICIVIEHUS, YUCTOTHl TaMET, HE3aBHCUMOTIO
HacienoBaHust [. Mengensa, TrOMOJOIMYECKUX PpSOOB B  HACIEICTBEHHOU
u3menunBoctd H. . BaBuiiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHUS, HCIOJb3YEMbIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX IKUBBIX OOBEKTOB (OmMHCaHUE, HW3MEpPEHUE,
HaO0JII0ICHHUE, SKCTICPUMEHT);

YMEHHE BBIICIATh CYIIECTBEHHBIE IPU3HAKN: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTCHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpraHOB pACTEeHMM, >KUBOTHBIX, 4YEJIOBEKa, MPOILIECCOB KU3HEACITEIHLHOCTH,



MPOTEKAIONTUX B OPTaHW3Max PAcTCHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHIX
MPOIIECCOB: OOMEHa BEMIeCTB (MeTaboIM3M), MPEBPAIEHUS YHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTPOPHOrO TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, raMeToreHe3a, MOpUOTreHe3a, MOCTIMOPHOHAIIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHAWBHUIYAJIBHOTO  pa3BUTHs  OpraHm3Ma  (OHTOTCHE3a),
B3aMMOJICUCTBHS TEHOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXIY OpPraHOWJAMU KIETKH W HX
GyHKIUSIMH, CTPOCHHEM KJIETOK PAa3HBIX TKAHEWM W WX (YHKIHUSIMH, MEXITY
OpraHaMu M CHCTEMaMU OpPraHOB Yy pACTEHUM, >KMBOTHBIX M YEJOBEKa U UX
GyHKUMSIMH, MEXIY CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKIY 3Talamu
oOMEHa BEIIECTB, ATallaMH KJIETOYHOTO ITMKJIA 1 KU3HCHHBIX IIUKJIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTUNOM W (DEHOTUIIOM, (PEHOTHIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYMUTENbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM UHCIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY IS JOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTHYECKUX TPYIIIT;

yMEHHUE peniaTh OMOJOTUYECKUE 3a7a41, BBISBISITH TPUUUHHO-CIICICTBEHHBIC
CBSI3M MEX]y UCCIIeyEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSAMH, JI€1aTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TpaKTUYECKHe pPaboThi, COOIIOIAThH
npaBuia mpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PY0BaHUEM;

YMEHUE BBIJIBUTAaTh THUIOTE3bl, MPOBEPITh HUX OSKCHEPUMEHTAIbHBIMU
cpenctBamu, GOPMYIUPYS IElb WCCICIOBAHUSA, AaHAIW3UPOBATH TOJyYCHHBIE
pE3yNbTaThl U AETIAaTh BHIBOBL;

YMEHHE Y4YacTBOBaTh B y4eOHO-HMCCIICIOBATEIILCKOM paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEIMIIMHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUMYHO  TPEACTaBIATH  IOJYYCHHBIC  pe3yJbTaThl HAa  YYCHHYECKHX
KOH(EepeHUUsX;

yMEHHE OIICHWBATh JTUYECKHE aCIeKThl COBPEMEHHBIX WCCIICIOBAHUN B
00J1acTH OMOJIOTUN ¥ MEAUITMHBI (KIIOHUPOBAHUE, NICKYCCTBEHHOE OTUIOJOTBOPEHNE,
HaIpaBJICHHOE U3MEHEHUE TeHOMA U CO3/JaHUE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOp Oyayiied npodeccuoHanbHON
JEATeIbHOCTH B 00JIACTH OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTUH, BETCPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YTIyOIsaTh MO3HABATEILHBIN
WHTEPEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
NPOJOJDKEHHE OMOJOTHYECKOro o0pa3oBaHMs B OpraHu3alUsX CpeaHero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.



[IpenmeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
Kacce NOJKHbI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OWOJOTHUM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOH
KapTUHBI MHUpA, B TMO3HAHUM 3aKOHOB TMPHUPOJBl M PEIICHUH SKOJOTHYECKUX
mpoOJeM dYelnoBEeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATHLHOTO
MPUPOJIONOIB30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHMOJIOTHH;

YMEHHUE BIAJIETh CUCTEMOW OHOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OMpeNeNieHUs] M TOHMMAHHUE CYIIHOCTA OCHOBOIOJATraroluX OHOJOTrMYeCKUX
TEPMUHOB W TIOHATHHA (BHJI, DKOCHUCTeMa, Omocdepa), OMOIOTHUECKHUE TEOPHUH
(aBosmronioHHas Teopus Y. JlapBuHa, CUHTETHYECKAsl TEOPHUS 3BOJIIOLUN), YUCHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHusx 3Bomtonnu, B.M. Bepnajackoro — o
ouocepe), 3akoHbl (reHeTuueckoro paBHoBecust [x. Xapau u B. BaitnOepra,
3apopsiimeBoro cxojacrsa K. M. boapa), mpaBuna (munumyma 1O. JluOuxa,
HKOJIOTMUECKON NUpaMuJibl 3HEpPruM), rumnore3sl (runoreza «vupa PHK» V.
['unbepra);

YMEHHE  BJIQJETh  OCHOBHBIMU  METOJaMH  HAy4YHOrO  ITO3HAHWUS,
UCIOJIb3yEeMbIMH B OMOJIOTHYECKUX MCCIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaOII0JIEHUE, SKCIEPUMEHT), CIIOCOO0aMU BBISABJICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B PUPO/JIE;

YMEHUE BBIJICIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouochepbl, CTAOMIU3UPYIOIIETO, ABWXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOT0 0TOOPa, aJUIOMATPUIECKOTO U CUMIIATPUYECKOTO BUA000pa30BaHMs,
BIUSHUS  JBWKYIIUX  CWJI  DJBOJNIOIMM  HAa  reHOGOHA  TIOMJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHu3MOB K cpejie 0OUTaHMs, YepeoBaHUs HAIPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHHE YCTaHaBIMBaTh B3aMMOCBSA3M MEXOAYy MpOllecCaMu SBOJIIOIUH,
JBIDKYIIMMH CHJIAMH aHTPOMNOTeHe3a, KOMIIOHEHTaAMU Pa3IMYHbIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISBISATH  OTJIMYMUTENbHBIE  MPU3HAKU  KUBBIX  CHCTEM,
MIPUCITIOCOOJICHHOCTh BHUJIOB K Cpefie OOMTaHWs, aOMOTHUYECKHUX M OHMOTHYCCKHX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOILECTBAX,
AHTPONOTEHHBIX U3MEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0Ka3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA



YEeNIOBEYECKMX pac, HEOOXOMUMOCTH COXpaHEHUS MHOTooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIIECTBOBAHMSI MIPUPOJIBI M UETIOBEUYECTBRA;

yMEHHUE peliaTh OMOJOTUYECKUE 3aa41, BHISBISITH TPUUUHHO-CIICICTBEHHBIC
CBSI3U MEX/Ty UCCIICyeMbIMU OMOJIOTHYECKUMH TIPOIIECCAMU | SBICHUSMH, JIeTaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBINOJHATh JIA0OPAaTOPHBIE M IpaKkTUYECKHe padoThl, COOJ0ATh
npaBuiia rpu padboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, TMPOBEPITh HUX OKCIEPUMEHTATBHBIMU
cpencrtBamu, GOpMYIUpPYs Iellb KCCIEIOBAaHUS, AaHAIU3UPOBATH IOJYyUYECHHbIE
PE3yJIbTATHI U JCTaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-HMCCIIEIOBATEIILCKOM paboTe Mo OuoJIoruw,
DKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e MIKOJHHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  TOJYYEHHBIE  PE3yJbTaTbl Ha  yUYEHHYECKHX
KOH(EPEHITUAX;

yMEHHUE OIEHUBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUHN JKU3HU, YEITOBEKa
¥ UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CHOCO0ax MpeAOTBpAIlCHUs
rio0aabHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHaTIbHOMI
NESATENHLHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHH, CEIIbCKOTO XO3SICTBA, MHINEBON
MIPOMBITIUICHHOCTH, YIJIyOJIATh TIO3HABATEIbHBIH HMHTEpPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIICH  mpodeccun U TPOAOIIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEAHETrO MPOPECCHOHAIBHOTO U
BBICIIIETO 00pa30BaHMSI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne n/m P Konrtpoabnsie IlpakTuueckue (mudpp )
NporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6morexa [JOK
L bronorns kax Hayka L https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
2 JKHBBIC CHCTEMEI M HX H3yHCHHE 2 https://m.edso00.ru/7f41c292
bubmuoreka [{OK
3 brosorus ketkn 2 05 https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
4 X 1 1
HMIHCCKAT OpTaHi3atus 1IeTiH 0 https://m.edsoo.ru/7f41c292
bu6mmorexa [JOK
5 C 8 2
TPOCHHE H pYHKLHH KICTKH https://m.edsoo.ru/7f41c292
6 OOMeH BeleCTB U MPEBpaIlleHUE SJHEPTUU B 9 1 bubnmorexa [JOK
KJIETKE https://m.edsoo.ru/7f41c292
7 Hacnencteennas uadopmanus u 9 05 bubnnorexa HOK
peanusanus €€ B KJIIETKE ' https://m.edso0.ru/7f41c292
bu6mmorekxa [JOK
8 XK i 6 1
VISHCHHDBIH HHICT FOICTIH https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
17 1.
o CTpocHue 1 GyHKIIH OpranH3MOB > https://m.edso0.ru/7f41c292
10 Pa3mHOXeHME 1 pa3BUTHE OPraHU3MOB 8 1.5 bubmmorexa LIOK

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 ['eneTuka — HayKa 0 HaCIEICTBEHHOCTH U 2 05 bubnnorexa [IOK

W3MEHYHUBOCTH OPTraHU3MOB https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 Eggj /I;I,?]f;{:)(];[ 8/I§f410292
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 1 ngj /I//I;?:;(:)(];[ rOu/I§f410292
14 TeHeTnKa YenoBeKa 3 0.5 ESSSE;T:;(;? r(3/I§f410292
15 Cenexuust OpraHu3MOB 4 1 }r?t?[?;/lj;T:;(:)(])l r(3/I§f410292
16 BrorexHosorus n cuaTeTYecKas OMOJIOT U 4 E::S:;;T:é(:)? rOu/I§f410292
17 Peseparoe Bpems 1 ngjﬁfﬁf 8/I§f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM HppPOBHIE
Ne n/m P Kontpoabnbie  IlpakTHueckue (icpp )
NMPOrpamMMblI Bcero odpa3oBaTebHbIE
padoThl padoThI
pecypchl
1 3apokIeHUE U Pa3BUTUE 3BOJIOLUOHHBIX 4 bubnuorexa LIOK
MpeJICTaBICHUN B OMOJIOTUU https://m.edsoo.ru/7f41cc74
i bubmuoreka [JOK
2 M 14 2
HKPOIBOIIIOLHA | €€ PEsyIBTaThl https://m.edsoo.ru/7f41cc74
3 MakposBoIIOLHUS U €€ Pe3yIbTaThl 6 bubmorexa HOK
P i pesy https://m.edsoo.ru/7f41cc74
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha bubmmorexa [IOK
4 15 15
3emiie https://m.edsoo.ru/7f41cc74
bubmuoreka [[OK
5 I1 - 10 1
POMCXOXKICHHE YEIOBEKA — AaHTPOIIOTCHE3 httos://m.edsoo.ru/7fA1cc74
DKOJIOTHS — HayKa O B3aUMOOTHOIICHHSX
6 OpraHU3MOB M HaJIOPTaHU3MEHHBIX CHCTEM 3 0.5 bubmorexa HOK
P . #1oP . ' https://m.edsoo.ru/7f41cc74
C OKpYIKaromiei cpeaoi
bu6nunorexa [JOK
7 O 0 9 15
PTmHSMEL H CpeAd ODuTatis https://m.edsoo.ru/7f41cc74
Bbu6mmorexa [JOK
8 JKoJ0 0 0 i 9 0.5
HOTH BUAOR 1 HOHyIHHH https://m.edsoo.ru/7f41cc74
DKOJIOTHS COOOIIECTB. DKOJIOTHICCKHE bubmuoreka [{OK
9 12 0.5
CHUCTEMBI https://m.edsoo.ru/7f41cc74
10 buocdepa — rmobanbHast SKocucTeMa 6 bubmmorexa [JOK

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

11 YenoBeK U OKPYKAKOLIAI Cpeaa 6 bubmorexa HOK
pyKatomas cpel https://m.edsoo.ru/7f41cc74

bu6nmoreka [JOK
12 P
C3€PBHOC BpEM 8 https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102 0 7.5
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IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne

T
i eMa ypoka

buonorus kak KOMIUIEKCHAsI HAyKa U Kak
4aCTh COBPEMEHHOTO OOIIECTBA

JKuBnle cuCTEMBI U UX CBOMCTBA

KoaunuecTBo yacoB

Bcero

KonTtposbHbie
padoThbI

IIpakTuyeckue
padoThI

JlaTa
H3ydeHHUs

DJIEeKTPOHHbIE
undgposBbie
oOpa3oBaTejibHbIE

pecypchl

YPOBHCBBJI OopraHu3anus )XUBbIX CUCTCEM

HcTopust OTKPBITHS U N3Y4YEHUS KIIETKH.
Kiterounas teopus

Meroasl MOJIEKYJIIPHON U KIETOYHOU
6uosioruu. [IpakTuyeckas padora
«M3ydyenre METO0B KJIETOYHOU
ouonoruu (xpomarorpadus,
anekTpodopes, nuddepeHnnaILHoe
ueHtpudyruponanue, [1LP)»

6 XUMUYECKHUI COCTaB KIETKH
MuHepanbHbIe BEIIECTBa KIETKH, UX
OuoJsiornueckas poib

OpraHI/ILIeCKI/Ie BCIIIECTBA KJICTKHU —
oenku. JlabopaTopHas pabora
«ObHapyxeHue 0EIKOB C ITOMOIIBIO
Ka4eCTBEHHBIX PEAKITHI»

CsoiicTBa, knaccuduxanus 1 GyHkuuu
0enkoB

0.5

0.5



10

11

12

13

Opranudeckue BelecTBa KIeTKH —
yTJ1EBOBI

Opranuyeckue BelecTBa KJIeTKH —
JUMHBI

Hyxkneunossie kucnorsl. [JHK n PHK.
JlaboparopHas pabdorta «VccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIICJIEHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOBY

Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpupocdarsr (HTD)

0.5

14

15
16

CexsenupoBanue JJTHK. MeTo b
F€HOMHKH, TPAHCKPUIITOMHUKH,
MIPOTEOMUKH

Metoapl CTPYKTYpHOI OHOIOTHI

Tune! knerok. [IpokapuoTnueckas KieTka

17

18

19

20

CtpoeHne 3yKapuoOTHYECKOM KIETKH.
[IpakTuueckas pabora «13y4yeHue
CBOWCTB KJIETOYHOH MeMOpPaHBI»

[ToBepxXHOCTHBIN anmnapar KJIETKU

OnHoMeMOpaHHbIE OPraHOUABI KJIETKH.
IIpakTnueckas padora «3yuenue
JBUKEHMSI LIUTOIIA3MbI B PACTUTENIBHBIX
KJIIETKax»

ITonyaBTOHOMHBIE OPraHOU/IbI KIETKHU:
MUTOXOHJIpUH, IacTubl. JlabopaTtopHas
pabota «MccnenoBanue miasMoinn3a u
JEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

0.5

0.5

0.5

21

HememOpanHbie OpraHouibl KIETKH



22

23

24

25

CrtpoeHue u GyHKITUHU sapa 1

CpaBHI/ITeJ'IBHaSI XapaKTCPUCTHKA KIIECTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJIETOK Pa3TUnIHBIX
OpPTraHU3MOB»

ACCUMUIISITIAS U TUCCUMHUIISIINS — JIBE
CTOpOHBI MeTabomm3Ma. Turber oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTATMTUIECKON aKTHBHOCTH
(dbepMeHTOB (Ha IpuMepe aMHiIa3bl WU
KaTasas3bl)»

DepMEHTATUBHBINA XapaKTeP peaKimil

KJIETOYHOTO MeTabom3Ma. JlabopaTopHas

pabota «/3ydyenue pepMeHTATUBHOTO 1
pacieruieHust epoKCcHia BOJAOPoa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

0.5

26
27
28

29

30

31

benku-akTuBaTOpHI U OENKHU-UHTHOUTOPHI
ABTOTpOGHBIN THIT 0OMEHA BEIIECTB
DOTOCUHTE3

Xemocunres. Jlaboparopnas pabota

«CpaBHeHHE TpoIeccCoB (POTOCHHTE3A U 1
XEMOCHHTE3a»

AHa’poOHbBIE OpraHu3Mbl. Bus
Oposkenus. JlabopaTopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
AbIXaHU»

AdpoOHBIE OPraHU3MBbI. DTaIlbI
JHEPreTHYECKOTO OOMEeHa

0.5




DHeprus MeMOpPaHHOTO rpaiueHTa

32 npoToHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakiiuun MaTpu4HOTO CHHTE3a
34 Tpanckpunuus — MaTpU4HBIA CHHTE3
PHK
35 Tpancnsanus u e€ dTarnbl
36 KonnpoBanue amunokuciot. Pois
prubocoM B OMOCHHTE3E OenKa
37 Opranusaius TeHOMa y IPOKapuoT U
9YKapHOT
38 MorekyssipHble MEXaHU3Mbl SKCIIPECCUU
T€HOB y SYKapHOT
Bupycsl — HeksieTouHbIe POPMBI JKU3HU
39 1 oOsMraTHBIC MapasuThl. [IpakTuyeckas 0.5
pabota «CoziaHue MOJIeNId BUpYCay
40 BupycHsie 3a005eBaHus YeOBeKa,
YKUBOTHBIX, PACTCHUI
41 Hanotexnonoruu B 6uonoruu u
MeULIIHE
42 JKW3HEHHBIN UK KIIETKH
43 Matpuunsiii cuntes JJHK
Xpomocomsl. JTaboparopras paboTa
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIpenapaTax»
45 JleneHue KICTKH — MHTO3
46 Tune! knetok. Kapnokunes u HUTOKHUHES. 05

JlaboparopHas padora «HabmroneHue



MUTO3a B KJIETKaX KOHYMKA KOPEeLIKa JyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Peryisanus »kM3HEHHOT O IIUKJIA KIIETOK

48 OpranusM Kak eIMHOE LIEI0e

49 Tkanu pactenuii. JlaboparopHas pabora 05
«3yueHne TKaHe pacTeHU» '
TkaHu )KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHas pabota «3y4ueHue TkaHeu 0.5
KUBOTHBIX)»
Opranbl. CUcTEMBI OPraHoB.

51 JlabopartopHas padota «3yuenue 0.5
OPTaHOB IIBETKOBOTO PACTCHUSD)

52 Ornopa tena opraHu3MOB

53 JIBI>KEHNE OPTaHU3MOB

o4 IInranue opranu3smMoB

55 [TuTanue MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapurenbHas cucTeMa 4eaoBeKa

56 JlpIxaHue OpraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YeloBeKa

58 TpaHcmopT BEmIeCTB y OpraHu3MOB

59 KpoBeHocHas cuctema mo3BOHOUHBIX
KUBOTHBIX U YEIIOBEKa

60 Brinenenue y opranu3zmMoB

61 3ammTa y OpraHu3MoB

62 NMmyHHas cuctema yeoBeka



Pa3znpaxxuMocTs u perynanus y

63
OpTraHU3MOB
64 I'ymopanbpHas perymisius u SHAOKpUHHAS
crcTeMa JKUBOTHBIX M YEJIOBEKa
65 @®opMbI pa3MHOKEHHUSI OPTaHU3MOB
66 [TonoBoe pa3zMHOXEHUE
67 Meiio3
I'ameTorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIabopaTopHas paborta 05
«/3yueHne cTpoeHUs MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKPOIIpEapaTax»
69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB
— OHTOTEHE3
20 3akyagKa OpraHoOB U TKaHEH U3
3apOJIBIICBHIX JINCTKOB
PocT u pa3BuTHE KUBOTHBIX.
71 JlaboparopHasi pabota «BeIsiBICHHE 05
MIPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKUBOTHBIX)
Pa3mHOXeHMe U pa3BUTUE PACTCHHIA.
79 JlaboparopHas pabota «CtpoeHue 05
OpPTraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»
73 HcTopust cTaHOBICHUS U Pa3BUTHS
TCHETHKH KaK HayKH
24 OCHOBHBIC TIOHSITHSI U CHMBOJIBI 05

reHeTuku. JlabopaTopHas pabora




«/Ipo3odumna kak 00BEKT TeHETUIECKUX
HCCIIEIOBAHUI»
3aKOHOMEPHOCTHU HACIEIOBaHUS

MPU3HAKOB. MOHOTHOpUTHOE
ckpemuBanue. [Ipaktruueckas pabota

75 " 1 0.5
N3yuenune pe3ynpTaToB
MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
npo3oduist”

76 IIuTonormyeckrue OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIMBaHUS

o AHanmm3upyolee CKpeluBaHue. 1
Henonnoe nomuHnpoBanue
JlurubpuaHoe CKpelrBaHue.

78 IIpakTnueckas padora «3yuenue 1 05
PE3yIbTATOB JUTHOPHIHOTO '
CKPEIIMBAHUS Y IPO30(DHITBDY

79 [{uTomornyeckue OCHOBBI TUTUOPHUTHOTO 1
CKpEIIUBAHUS

80 CreruieHHOE HaclleJJOBaHHE TTPH3HAKOB 1

81 XpoMOCOMHas TEOpUS HACIIEACTBEHHOCTH 1

82 ['enernka moza 1

83 I'enorun xak HeIo0CTHAS CUCTEMA 1

84 I'eneTnyeckuii KOHTPOIb PA3BUTHL 1
pacTeHHIA, )KUBOTHBIX U YEJIOBEKa

85 N3MeHUYnBOCTH MTpU3HAKOB. Buibl 1
W3MEHUYHUBOCTH

86 MoaundukanoHHas H3MEHUYNBOCTh 1



87

88

89

90

91

92

93

94

95

BapuanuoHHBIi psg ¥ BapualMoHHAas
KkpuBasi. JlabopatopHas paboTa
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOIU(UKAITIOHHONH U3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»

I'eHoTHIHMYECKasI U3MEHUYNBOCTb.
KomOunaTtuBHass H3MEHYHBOCTD

MyTtannoHHast U3MEHYUBOCTb.
[TpakTnueckas pabota «MyTanuu y
Ipo30(uisl (Ha TOTOBBIX
MUKpOIpenaparax)»

3aKOHOMEPHOCTH MYTAallUOHHOTO
nporecca. DNUreHeTHKa U SMUTeHOMUKA

I'enetuka yenoseka. [IpakTrueckas
pabora «CocTraBiieHre U aHAIU3
POIOCIOBHOI

MeTtoasl METUIIMHCKON T€HETUKHA

3HaueHne MEIULIMHCKON T€HETUKH B
MPENOTBPAILICHUH U JICUCHUN
reHeTUYECKHX 3a00JI1eBaHM YET0BEKA

OCHOBHBIE TTOHITHS CCJICKIINU.
JlabopaTopHas pabora «3ydeHue copToB
KYJIETYPHBIX PACTEHHUH U TIOPOJ
JOMAITHUX KHUBOTHBIX)

MeTobl CeIeKIIMOHHOM paboTHI.

JlabopaTtopHas paborta «3ydeHue
METOIOB CEIICKIIUN PACTCHUI

0.5

0.5

0.5

0.5

0.5



JlocTHXKEHUs CeNEKIIUU PaCTEHUN 1

96 KUBOTHBIX. [IpakTnueckas padora 1
«IIpuBuBKa pacTeHHID»

97 CoxpaHeHue, U3y4eHHe U UCTIOIb30BaHUE 1
TeHETUYECKUX PECYPCOB
buoTtexHoOTHs KaK HayKa U OTpacib

98 npou3BojicTBa. [IpakTndeckas padora 1 0.5
«M3ydeHne 00bEKTOB OMOTEXHOJIOT I

99 OcHOBHBIE HAMPABJICHUS CHHTETUICCKON 1
ononoruu

100 XPpOMOCOMHAsI ¥ TeHHAsI HHKEHEPUS

101 Meummackre OMOTEXHOIOT I

102 PesepsHnbiii ypok. [loBTOpenue, 1
000011IeHNE, CHCTEMATH3AMI 3SHAHUH

OBIIEE KOJIMYECTBO YACOB I10 102 135

ITPOIT'PAMME




11 KITACC

KonuyectBo yacos DJIEeKTPOHHbIE
Ne ara u@posbIe
n/n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue fll3yqeﬂml :)lﬁl?al;OBaTeJIbele
padoThbI padoThI pecypesI
1 OomtonmonHas teopus Y. Jlapsuna 1
5 JBrKyIiye cuiibl 3BOJIIOIMU BUIOB 110 Y. 1
HapBuny
3 Bboprba 3a cymecTBoBanue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUU 1
ABOJIIOLIMU
5 Drtaribl 3BOJIFOIIMOHHOTO MPOIEcca: 1
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIUS
6 [Tonmynsiust — 31eMeHTapHas €IMHUIA 1
SBOJIIOLIAN
3aKOH reHeTUYECKOTo paBHOBecus JIx.
7 Xapnau, B. BaitnOepra. JlabopaTopHas 1 05
pabota «BrIsiBIeHHE H3MEHYUBOCTH Y '
oco0eil 0IHOTr0O BHIAY»
8 DnemMeHTapHbIe (HPAKTOPHI IBOIOLUN 1
9 Dddext ocHoBaremns. Ihdext 1
OyTBIJIOYHOTO TOPJIBIIIKA
10 Murpanun. M30151011 TOMYJISALIMIA: 1
reorpaduueckas, OHoIornyecKast
11 EcrecTBeHHbI 0TOOp — HanpaBIIsAIOMINI 1

(bakTop IBOIOIHUA




12

13

14

15

[TomoBoii oT60P

[Iprcnoco01eHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOIFOIIHH.
JlaGopaTtopHnas pabota «3yuenue
apoMop(}030B U HAMOAAANITALUN Y
pacTeHH U )KHBOTHBIX)

[Tpumeps! npucnocodaeHui y
OpPraHu3MOB: MOP(HOJIOTHYECKHE,
¢buznonornyeckrue, OMOXUMHUYECKUE,
noseneHueckue. JlabopatopHas paborta
«[IpucrnocobnaeHns OpraHu3MoB U UX
OTHOCHTEJbHAs 11eJIECO00Pa3HOCTH»

Bup, ero kputrepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHeHUE
BUJIOB 110 MOP(HOIIOTHYECKOMY
KPUTEPHUIO»

0.5

0.5

0.5

16

17

18

19

20

21

CrpykTypa Buaa

BunooOpa3oBanue kak pe3yabTar
MHKPO3BOJJIIOLIUA

CBsi3p MUKPOIBOJIOIHH U
AMUJAEMHUOJIOTUU

Makpossontonus. [laneonronornueckue
METO/]IbI U3YUYECHHUSI SBOTIOLUU
buoreorpadudeckue MeTOabI U3YUCHUS
3BOJOIOHUHN

OMOpHOIOrHYecKre U CPaBHUTEIHHO-
Mop(doornuecKre METOIbI U3YUCHHUS
HBOJIIOLIUU




MOJ'IeKy.]'ISIpHO'FCHeTI/I‘IeCKI/IC,

22 OMOXMMHYECKHE U MATEeMaTUICCKUE
METOJIbI U3YUYECHHSI IBOTIOIIUN
23 OO61re 3aKOHOMEPHOCTH BOJTIOIIAN
24 AnanTuBHas paguanus.
HepaBHOMEpPHOCTH TEMIIOB IBOJIIOIIHH
o5 HayuHble rUnoTe3bl NpOUCX0KICHUS
JKU3HU Ha 3emJie
26 JloHay4Hble peACTaBICHUS O
3apOKICHUM KUZHU
97 OCHOBHBIE 3TaIlbl HEOPTaHUIECKON
SBOJTIOIIHH
28 ['unoTe3sl 3apoXkKACHUS )KU3HU
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHSL.
29 JlabopaTopHas paborta «3y4uenue u 05
ONKCAaHNE UCKOTIAEMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOB)
30 HauanbHble 3TaIbl OpraHn4ecKoin
IBOJIIOIIAA
31 OBONIOLUS 3YKapHOT
OCHOBHBIE 3TaIlbl SBOJIOIIH
39 pactutensHOro Mupa. [IpakTudeckas 05
pabota «M3ydueHune ocobeHHOCTEM '
CTPOCHHS PACTECHHUI Pa3HBIX OTIEIOB)»
33 OCHOBHBIE 3TaIlbl SBOIIOIUH KUBOTHOTO

MUpa




:‘)BOJ'IIOI_II/ISI KHNBOTHBIX. HpaKTI/I‘IeCKaH

34 pabota «3yuenne ocoOeHHOCTEM 0.5
CTPOEHHS TTO3BOHOYHBIX KUBOTHBIX)»

35 PazButue xu3Hu Ha 3eMJie 110 Apam U
nepuoaam

36 MaccoBble BBIMUPaHUS —
HKOJIOTHYECKUE KPU3ZHCHI MTPOIILIIOTO

37 CoBpeMEHHBII 3KOJIOTMYECKUM KpU3HC,
€ro 0COOCHHOCTH

38 CoBpeMeHHas cucTeMa OpraHuYecKoro
Mupa

39 OCHOBHBIE CHCTEMaTHICCKUE TPYITITHI
OpraHu3MOB

40 AHTpOII0JIOTHUs — HayKa O 4EJIOBEKE

41 Pa3Butne nmpeacrasnenuii o
IIPOUCXOXKICHUU YeJIOBEKa
Mecto yenoBeka B cucTemMe
opranudeckoro mupa. JlaboparopHas

42 pabota «M3y4uenne ocoOeHHOCTEH 0.5
CTPOEHHS CKeJIeTa YeJIOBEKa, CBSI3aHHBIX
C TIPSAMOXOXKJICHUEM»

43 JIBrKyle cuibl aHTPOIIOreHe3a

44 CooTHoltieHne OUOIOTHYECKUX U
COIMATILHBIX ()aKTOPOB B AaHTPOIIOTCHE3E

45 OcCHOBHBIE CTaUN AaHTPOTIOT€HE3a

46 [Taneorenerrka 1 NajeoreHOMHKA

47 DBOJIIONHS COBPEMEHHOT'O YeJIOBEKa



48

49

50

UYenoseueckne packl. [IpakTudeckas
pabota «3ydeHne HKOIOTHUECKUX
aJanTalii YeI0BEKay

MexaucIuIInHapHbIe METO/IbI
aAHTPOIOJIOTUHU

3apoxaeHUE U Pa3BUTUE IKOJIOTHU

0.5

51

Mertopl skonoruu. JlaboparopHas
pabota «/3y4ueHne MeTOI0B
AKOJIOTMYECKHUX UCCIIETOBAHUI

0.5

52

53

3HayeHHE YKOJIOTHYECKUX 3HAHUMN I
yeJIOBEeKa

DKkosnorudeckue (pakTopsl

54

AbGuotnueckue pakropsl. CBET Kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «BpIsiBI€HNE IPUCTIOCOOICHIIA
OpPraHU3MOB K BIUSTHHIO CBETa»

0.5

55

56

57
58

Abuotnueckue paktopsl. Temneparypa
KaK 9KOJIOTUYECKUH (haKTop.
JlaGopatopHas paboTa «BplsiBieHHEe
NpUCTIOCOOICHNH OPraHU3MOB K
BIIMSTHUIO TEMITEPATYPhD»

AbGuoTtndeckue daxkTopsl. BraxxHocTs
KaK 9KOJIOTHYECKHI (aKTop.
JlaGopaTopHas paboTta « AHATOMHUYECKHE
0COOCHHOCTH PACTEHHU U3 Pa3HBIX MECT
oOUTaHUS

Cpenbl 0OUTaHUSI OPTAaHU3MOB

buonornyeckue puTMbl

0.5

0.5



59

Kuznennele popmMbl OpraHU3MOB

60 bruotndeckue pakTopsl
3HaueHne OMOTHYECKHUX B3aNMOIEHCTBHI

61 JUIsl CYILIECTBOBAHUS OPIaHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTUYECKHE XapaKTePUCTUKU
MOMYJISIIIUH
OCHOBHBIE TIOKA3aTEJIN TOIYJISIIHH:

63 YHCIEHHOCTD, TNIOTHOCTh, BO3pAacTHAs U
M0JIOBAsi CTPYKTYpa
OCHOBHBIE TTOKA3aTEH MOIMYJISLUH:

64 POXIaeMOCTh, TPUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPAIHA

65 Okojoruyeckas CTpyKTypa MOonyJIssiuu

66 JluHamuKa NOMyNIALUU U €€ perysaius

67 KpuBble pocTa UuCIEHHOCTH MOIMYJISALIUH.
KpuBble BBIKUBaHUSA
DKoJyiornyeckas HUIIA BUJA.

68 JlaGopaTopHnas pabota 05
«IIpucnocobyeHust ceMsiH paCTeHUH K '
pacceneHuIo»

69 Bun xak cuctema momysui

20 3aKOHOMEPHOCTH TIOBEJICHUS U MUTPAITHIA
KHUBOTHBIX

71 Coo011ecTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTemMa Kak OTKpbITasi cucTeMa

73 KpyroBoport BeIiecTB 1 OTOK SHEPTUH B

9KOCHUCTEMCEC



74

OCHOBHBIE TTOKA3aTEIN YKOCHCTEMBI

75 DKOJOTHYECKHE MUPaMHUJIbI

76 H3meneHus coo0I11ecTB — CyKIECCHH
[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

77 03ep M peK. DKOCUCTEMBI MOper 1
OKEaHOB

78 ITpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIIEH, TyCThIHb

79 AHTpPOIIOT€HHBIE IKOCUCTEMBI
VYpb6oskocucremsl. [IpakTrueckas pabota

80 «/3ydenne u onucanue 0.5
ypOO3IKOCHUCTEMBD»
3aKOHOMEPHOCTH (POPMUPOBAHHS

81 OCHOBHBIX B3aUMOJIEUCTBUI OPraHU3MOB
B DKOCHCTEMaX
MexaHu3Mbl BO3AECHCTBUSA 3arpsA3HEHUN

82 pa3HBIX TUIOB Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOIMYJISILIMOHHOM U
HKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmiernianerapHas
o0oouka 3emin

84 VYuenue B. U. Bepnaackoro o 6nochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopors! BemecTs u
OMOreOXMMHUYECKUE ITUKITBI

87 3oHanbHOCTH OMocdepsl. OCHOBHBIE

OMOMBI CyIIN



88

YcroitunBocTh OHOChepsI

89 DKOJIOTHYECKHE KPU3UCHI M UX TTPHYNHBI

90 BozneiicTBue uenoseka Ha 6nochepy

91 AHTPONOreHHOE BO3JICUCTBUE HA
PaCTUTENIBHBIN U )KUBOTHBIA MUP

92 Oxpana npupozsl

93 OCHOBHBIE IPUHIUITBI YCTOMYUBOTO
pa3BUTHS YEIIOBEYECTBA U IPUPO/IBI
PanmonansHO€ MpUPOAONOIL30BaHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO
pazHooOpasus 3emiu

95 O60061meHue o Teme « MUKpO3BOTIOLUS
U €€ pe3yJIbTaThD)

96 O06o00mieHue no remMe «MakpOod3BOTIOIHS
U €€ pe3yJIbTaThD)

97 O6061menue no teme «IIporcxoxaenne
U pa3BUTHE KU3HU Ha 3eMJie»

98 O606menue no Teme «IIpoucxoxnenne
YeJIOBEKa — aHTPOTIOT€HE3)

99 O60061eHue o Teme « DKOJOTUsl — HayKa
0 B3aMMOOTHOUICHHUSAX OPTaHU3MOBY

100 O06061eHue no Teme «OpraHu3Mbl U
cpena oOuTaHU

101 O6o00muieHne Mo TeMe «DKOJIOTHS BUIOB U
OIS

102 O606menue no Teme «buocdepa —

ri100aabpHas 3KOCUCTEMAY



OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5






MMPOBEPAEMBIE HA ETD 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMSI

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHON MPOrpPaMMbl CpeIHero
001ero ooOpazoBaHus

CdhopmupoBaHHOCTh 3HAHUI O MECTE W POJH OMOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOI
€CTECTBCHHOHAYYHOU KapTHHBI MUPA, B TIO3HAHUH 3aKOHOB TIPUPOIBI
M pCIICHHH  JKA3HEHHO  BAKHBIX  COIMAIBHO-ITHYCCKHUX,
HKOHOMHYECKHUX, SKOJIOTUIECKHUX MPOOJIEM YEIIOBEUECTBA, a TAaKXKE B
pEIIeHHH BOMPOCOB PALMOHAIBLHOTO MPHUPOAOINOIB30BAHUSA, B
(GbOpMUPOBAaHUN IIEHHOCTHOTO OTHOIIEHUS K MPHpPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIC POCCUICKUX U 3apYOCIKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OUOJIOTHH

Brnanenue cucremol 3HaHUKW 00 OCHOBHBIX METOJAaX HAyYHOTO
IIO3HAaHUA, I/ICHOJIB3y€MLIX B 6I/IOJIOFI/ILIGCKI/IX HUCCICOOBAHUAX KHUBBIX
O0OBEKTOB U DJKOCHCTEeM (OmHcaHue, W3MEpPEeHHe, MPOBEICHUE
HaOIOZICHUH); CIOCO0aMM BBISBICHUS M OIICHKHM AaHTPOTOTCHHBIX
W3MEHECHUH B MIPUPOJE.

YMCHI/IG BbIABUT'aTh T'UIIOTE3HI, HpOBCpﬂTI) nx BKCHepI/IMCHTaJH)HLIMI/I
cpenctBamu, GOpMyIHUpys Iellb HCCIENIOBaHUS, aHAIU3HPOBATH
MOJIyYEHHbBIE PE3YJbTaThl U JENATh BHIBOJIBI.

BBI?IBJ'I@HHG 3aBUCHUMOCTH MC)I()Iy I/ICCJ'Ie}IyCMI)IMI/I BE&iIn4YnHaMu,
00BSICHEHHUE TOJIyYEeHHBIX PE3YyIbTaTOB U (HOPMYIMPOBAHNUE BHIBOJOB

C UCIIOJIb30BAaHUEM HAay4HBIX [IOHATHUM, TEOPUHN U 3aKOHOB

YMeHue BageTb CHCTEMOW OMOJIOTMYECKUX 3HAaHUH, KOTOpas
BKJIIOYAET: OCHOBOIOJIAraroIine OMOJIOTMYECKHE TEPMHHBI M MOHSTHS
(XM3Hb, KJIETKA, TKaHb, OPTaH, OPraHU3M, BUJ, TOMYJISLHS, SKOCUCTEMA,
ouorieHo3, onocdepa; MeTaboH3M, TOMEOCTa3, KJICTOYHbI IMMYHHTET,
OnocuHTe3 Oenka, OWOIMOIUMEPBI, JUCKPETHOCTb, CAMOPETYJISLVA,
CaMOBOCIIPOU3BE/ICHUE, HACJICICTBEHHOCTb, U3MEHYHUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Oouonoruueckue Teopuu: kierouHas Tteopus T. IlIBanna, M.
[lnetinena, P. BupxoBa; KIIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [1.
Opnux, .M. MeynukoBa, XpOMOCOMHasi TEOPUSI HACIEACTBEHHOCTH

T. MopraHa, 3akoH 3aposiiieBoro cxojictea K. bapa, apontoninonnas




teopuss Y. JlapBHHA, CHHTETHYECKassh TEOPHs HBOJIIOLUU, TEOPUS
anTpororere3a Y. Jlapsuna; Teopus Ouoreonenoza B.H. Cykauéra;
yuenue H.W. BaBusoBa o 1ieHTpax MHOT00Opa3usi U MPOUCXOKICHUS
KyJIbTypHBIX pacteHuii, ydenne A.H. CeseproBa o myTsiax u
HarpaBJeHUsAX dBostonnn, yuenue B.W. Bepnanackoro — o 6uocdepe);
3aKOHBl  (eOMHOOOpa3us  HOTOMKOB  NEPBOTO  IOKOJCHHMS,
pacuIeIUIeHHs] TPU3HAKOB, HE3aBUCUMOI'O HACJIEIOBaHUS NMPU3HAKOB
I'. Menpnens; CUEIIEHHOIO HacleA0BaHusl MPU3HAKOB U HapYILIECHUS
cuerieHuss reHos 1. MopraHa; TOMOJIOTMYECKMX pSIOB B
HacieacTBeHHOM wu3MeHunBoctu H.M. BaBuioBa; renernueckoro
paBHoBecwus [[x. Xapau u B. BailinOGepra; 3apoapieBoro cxojactsa K.
bapa; 6uorenernueckwii 3akon J. ['exkens, @. Mrosepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npasuia (Muaumyma 0. JInbuxa, 3K0IOTHYECKO MHpaMuIbl YUCEIT,
OMOMAacChl M DHEPTHUH);

runote3nl (koarepBatHoi AWM. Omapuna, nepBuyHoro OynpoHa JIx.

Xonpetina, mukpocdep C. Dokca, pubdosuma T. Uek)

VYmenue peuiaTb ITOMCKOBBIC OMOJIOrHYEeCKHUe 3aJa4u; BBISABIIATH
MPUIUHHO-CJICACTBCHHBIC CBA3U MCXKIAY HCCIICAYyCMbIMU
OHOJIOrMYECKUMU O6’beKTaMI/I, mnmpooeccaMu MW ABJIICHUAMU, ACJIATb
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTUIINMYCCKUEC CXEMbI CKPCIIUBAHHWA IJId PAa3HBIX THIIOB
HaCJICAOBAHU IIPU3HAKOB Y OPIraHU3MOB, COCTABJIATL CXEMbI IICPCHOCA

BCIICCTB U SHCPI'U B SKOCUCTEMAX (I_ICHI/I IHUTaHWs, IIUIICBBIC CeTI/I)

YMeHue ycTaHaBIMBaTb B3aMMOCBSI3M MEXKIY CTPOEHUEM U
(GYHKUMSAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEW, OpraHamMu u
CUCTEMAMM OpPraHOB y PACTCHMM, XUBOTHBIX M YEJIOBEKA; MEXKIY
ATanaMy oOMeHa BELIECTB; ATallaMU KJIETOYHOI'O LIMKJIA U )KU3HEHHBIX
IIUKJIOB ~ OPraHW3MOB; JTalaMH SMOpPHUOHAIBHOTO  Pa3BHUTHS;
TEHOTUIIOM U (PEeHOTUIIOM, (EHOTUNOM M (aKTOpaMH Cpe.bl
oOuTaHUsA; TOpoOIecCaMU  3BOMIONMH;  ABWKYLIIUMH  CHJIAMHU
aHTpPOINOIreHe3a;  KOMIOHEHTAaMU  Pa3jIMYHBIX  JKOCHUCTEM U

HpI/ICHOCO6HeHI/IHMI/I K HUM OpPraHu3MoB

VYMmenne BBLICIATE CYHICCTBCHHBIC ITPHU3HAKU!

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHUOT; OJHOKIECTOUHBIX
¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, YKOCUCTEM
u Ouochephl; CTPOCHUS OPraHOB W CHUCTEM OPTraHOB pacTCHUH,

JKHUBOTHBIX, YCIO0BCKaA, nponeccon KU3HECACATCIIbHOCTH,



NPOTEKAIOIUX B OpPraHU3Max pPACTEHH, >KUBOTHBIX U YEJIOBEKA;
OMOJIOTUYECKUX TPOIECCOB: OOMEHa BemecTB (MeTaboIu3M),
uH(bOpMaIlMK U TPEBpAIICHUs YHEPTHH, OPOKEHUs, aBTOTPOPHOTO U
rerepoTpopHOro THUIOB MNUTaHUS, (POTOCHHTE3a W XEMOCHHTE3a,
MUTO3a, Mei03a, raMeToreHe3a, YMOPHOTreHe3a, MOCTIMOPHOHAILHOTO
pa3BUTHUSA, PA3MHOXKEHHUS, WHIUBUIYaTbHOTO DPA3BUTHS OpraHH3Ma
(oHTOTEHE3a), B3aMMOJCHCTBUS T'€HOB, TETEepO3Uca; JCHCTBUM
HMCKYCCTBEHHOTO OTOOpa, CTa0WIM3UPYIOIIETO, JABMXKYIIETO W
pa3phIBAIOIIET0 €CTECTBEHHOrO OTOOpa; ajuIoMaTpUYecKOro H
CUMIATPUYECKOTO BHJI000PA30BAHMS;, BIUSHUS JABIKYIIUX CHJI
HBOJIIOIIMM ~ HA TeHO(OHA  MOMYJSIHUH;, MPUCIOCOOICHHOCTH
OpraHM3MOB K cpele OOWTaHWs, YepeNOBaHMs HaNpPaBICHUN

9BOJJIIOLNUHA,; KPYTOBOPOTa BEHICCTB U ITOTOKA DHCPTUH B DKOCHUCTEMAX

C(bOpMI/IpOBaHHOCTI) YMCHUA BBIACIATH CYHICCTBCHHLIC TPU3HAKHU
BUPYCOB, KIETOK MPOKAPUOT U DYKAPUOT; OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUIOB, OMOTEOIIEHO30B U SKOCUCTEM;
0COOCHHOCTH IPOIIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS SHEPTUH B
KJIeTKe, ()OTOCHHTE3a, MIACTUYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, MeHo3a, OIUIOJOTBOPCHHUS, pPa3BUTUS U
Pa3sMHOKCHUS, UHIIMBUIYAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
00pBOBI 3a CYIIIECTBOBAHUE, €CTECTBEHHOI'O otbopa,
BHUJI000pa30BaHus, MPUCIHOCOOJIEHHOCTH OpraHu3MOB K cpefe
oOWTaHUs, BIUSHUS KOMIIOHEHTOB JKOCHUCTEM, aHTPOIOTEHHBIX
M3MEHEHHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB

Y TIPEBPAICHHS SHEPTUU B Onocdepe

YMmenue HCIIOJIB30BaTh COOTBCTCTBYIOIIINC ApTYMCHTBI,
6I/IOJ'IOFI/ILICCKyIO TEPMHUHOJIOTMIO U CHUMBOJIMKY IJIs1 AOKa3aTCIbCTBa
pPOoACTBA OPraHU3MOB PA3HBIX CUCTCMATHYCCKUX I'PYIIIl; B3AUMOCBA3U
OpraHu3MOB U CpCIbl O6HTaHHH; CAWHCTBA 4YCJIOBCYCCKUX pac,
HGO6XO,Z[I/IMOCTI/I 300pOBOI0 06pa3a JKH3HU, COXpPaHCHUA
pa3Hoo6pa3I/I}1 BUJ0OB U DKOCHUCTEM KaK YCJIOBHUA COCYHICCTBOBAHHUA

IIPUPOJBI U YEIOBEUECTBA

YMeHHe KpPUTHYECKH OIEHHWBATh HWHMOPMAIHMI0 OHOJIOTUYECKOTO
COJICPIKAHUS; HHTEPIPETUPOBATH ITHUECKHUE ACTIEKThI COBPEMEHHBIX
UCCIeIOBaHU B OWoNoTMHM,  MEAWIMHE, OWOTEXHOJOTHH,
paccMaTpuBaTh rJI00aTbHBIC 9KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
ITO BUOJIOT'MHN

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

11

1.2

13

2.1

buonorus xkak HayKa. JKuBbI€ CHCTEMEBI U X HN3YUCHUC

CoBpemeHHass OHoNOrus — KOMIUIEKCHas Hayka. buomormueckune Hayku u
u3ydyaeMmble UMHU MpoOiembl. DyHIaMEHTalIbHbIE, NPUKIAIHbBIE U TOUCKOBBIE
Hay4yHBbIE UCCIIEIOBaHUS B OMOJIOTHH.

3HayeHue OMOJIOTUM B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAayYHOU
KapTuHbl Mupa. [Ipodeccun, cszanubie ¢ 6uosorueil. 3HaueHue OUOIOTUN B
IIPAKTUYECKOM JEATENbHOCTH 4YeJOBeKa: MEIUIMHE, CEJIbCKOM XO3SICTBE,

IIPOMBILIIEHHOCTH, OXPaHe IIPUPObI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CUCTEM:
€AUHCTBO XMMHUYECKOI0 COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTh, CIOKHOCTh U
YIOPSAI0OYEHHOCTD CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3alys,
CaMOBOCIIPOM3BEIEHUE, PA3IPAKUMOCTb, NU3MEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3anyu KUBBIX CUCTEM: MOJIEKYJISAPHBIN, KJIETOYHBIN, TKAHEBBIM,
OpraHu3MEHHbIH, MOMYJISIIUOHHO-BUI0BOI, 3KOCUCTEMHBIN
(OmoreonieHoTHueckuit), 6uocdepusiif. IIporeccrl, MPOUCXOIAININE B JKUBBIX
cucremax. OCHOBHbIE IIPU3HAKU >KUBOrO. JKU3HBb Kak (hopMma CylIECTBOBAHUS

MaTepuun

Meroapl Oumosornueckoid Hayku. HaOmiomeHue, u3MepeHHe, HKCIIEPHUMEHT,
cucremMarusanus, MeraaHanu3. [loHATHE O 3aBUCMMOM W HE3aBUCHMOU
nepemeHHou. IlnanupoBanue skciepumenTa. [locranoBka ¥ IpoBEpKa TUIIOTES.
HyneBas runoresa. Ilonatue BbIOOpKHM u €€ mocToBepHOCTb. Pa3bpoc B
Oouonornueckux AaHHbIX. OlLIEHKAa TOCTOBEPHOCTH MONYUYEHHBIX Pe3yIbTaTOB.
[TpuunHbl HCKaXKEHUS pe3yJbTaTOB dKCcepuMeHTa. [[oHsATHE CTaTUCTUYECKOTO

TECTa
Knerka kak OMojoruveckast CuicteMa

Knerka — cTpykTypHO-()yHKIIMOHATBHAS €IMHUIIA )KUBOTO. MICTOpUST OTKPHITHS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knetounas teopus (T. lIBanH, M.
[neiinen, P. BupxoB). OCHOBHbBIE IOJIOKEHUSI COBPEMEHHON KJIETOUHOU
TEOPHH.

Mertoapl  MOJIGKYJIAPHOH W KJIETOYHOM  OWOJOTHH:  MHUKPOCKOIIHWSA,
xpomarorpagusi, 3MeKTpodhopes, METOJ] MEYEHBIX aTOMOB, TU(depeHInaIbHOe

ueHTpudyrupoBanme, KyJIbTUBUPOBAHUE KIETOK
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XUMUYECKUN COCTaB KIETKH. MaKpo-, MUKPO- U YJIbTPaMUKPO3JIEMEHTHI. Boia u
€€ poJIb KaK pacTBOPUTENS, PEareHTa, y4acTHue B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPETyIAlrud. MuHepallbHble BEIECTBA KJIETKH, UX OHOJOrHYecKasi pob.
Posib KaTHOHOB ¥ AaHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKHUCIOTHBIM COCTaB  O€JIKOB.
CtpykTypsl OenkoBoil Monekynbl. IlepBuuHas cTpykTypa Oeiika, MenTHIHAS
CBA3b. BTOpuYHas, TpeTW4YHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypanus.
CgoiictBa 6enkoB. Kimaccudukanms 6enkoB. buomornueckue GyHKIIMNA OSIKOB.
VYrneBoabl. MoHOcaxapupl, AMCAaXapubl, OJIMTOCAXapuibl U MOJUCAXAPUIBI.
OOwmuit miaH cTpoeHHs U (PU3HMKO-XUMHUYECKHE CBONCTBA YIJIEBOOB.
buonoruueckue GyHKIUU YTIIEBOIOB.

Jlununet. TunpodunsHo-TUApOdPOOHBIE cBOlicTBa. Knaccudukanus aunumos.
Tpurnuuepuasl, Gochonunuasl, BOCKH, cTepoubl. buonornueckue QyHKIUH
mununoB.  OOmme cBoiicTBa  OHONOrMYECKMX MeMOpaH — TEKydecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHUIO, TOTYTPOHUIIAEMOCTb.

Hykneunoseie kucnorsl. JIHK u PHK. CtpoeHne HYKIEHHOBBIX KHUCIOT.
Hyxneoruasl. [Ipuanun komruiementapHocth. [Ipasuno Yapragda. Ctpykrypa
JIHK — nBoitaas cnimpanb. MecroHaxoxaeHue u ononorndeckue ¢pynkimm JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizsu B Mojekyne ATO.
buonoruueckue pyukiun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIIMH
B kietke. CexsenupoBanue [JHK.

CtpykTypHasi Ouosiorusi: OMOXUMHUYECKHE W OnodHU3MYecKue HCCIeTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

Tunsl KJIETOK: dJyKapuoTHdeckas W mnpokapuoTuueckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIICTKH.

Crpoenne npokapuoTuueckon kiaeTku. Knetounas cteHka OakTepuil U apXei.
OcoOeHHOCTH CTpOeHUsl TeTepoTpoPHON U aBTOTPO(DHON MPOKAPHOTUUECKUX
KJIETOK. MecTo U pojib MPOKApUOT B OMOIIEHO3aX.

Crpoenue u (QyHKIIMOHUPOBAHUE dYKAPHUOTHYECCKOW KiIeTKH. [lma3maTmueckas
MeMOpana (tutazmanemMma). CTpyKTypa ria3MaTudeckoid MemMOpansl. Tpancopt
BEIIECTB uepe3 IJIa3MaTU4YecKylo MeMOpaHy: MacCUBHBIN (auddysus,
obneruénnas nuddysus), akKTUBHBIN (MIEPBUYHBIA W BTOPUYHBINA AaKTUBHBIN
tpancnopt). [lomymponunaeMmocts MemOpanbl. PaGora HaTpuii-KaqaneBoro
Hacoca. DHAOIUTO3: MUHOIMTO3, (haronuTos. Dk3omuro3. Kieroynas cTeHka.
Crpyktypa 1 (yHKIIUU KIETOYHON CTEHKH pAaCTeHHIA, TpUOOB.

[utomnasma. Iuto3oms. [{utockener. JIBuwkenue uurorsiasmbl. OpraHouasl
kietkd. OpHOMeMOpaHHBIE OpPraHOWMIBI KIETKH: JHAOIIa3MaTHYecKas CeTh

(OIIC), anmapar 'osbxkM, TU30COMBL, UX CTpoeHUE U (QyHKUMU. B3aumocBs3b



OJTHOMEMOpPaHHBIX OPraHOMI0B KIETKH. CTpOeHHE IpaHy ISIPHOTO PETHUKYIyMa.
CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MemOpaH. [ mamgkwmii
(arpanynsipHBIi) SHIOMIA3MaTHYecKuil peTukynyMm. CekpeTopHass (yHKUUS
anmapara ['onpmxu. TpancnopT BemiecTB B KJIETKE. Bakyoin pacTUTENbHBIX
kietok. Kimerounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOU/IbI KIETKUA: MUTOXOHJIPUH, TUIACTUIBI.

Crpoenune u (QyHKIMH MUTOXOHApHWH W TutacTua. [lepBUdYHBIEC, BTOPHYHBIE U
CIIOKHBIE  IJIACTUIbl  (POTOCHHTE3UPYIOIIUX  AYKApUOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JEUKOIIIACTHI BBICIIIMX PACTCHUM.

HememOpannbie opranouabl kinetku CtpoeHue u (QYHKIMH HeMEeMOpaHHBIX
opraHousioB kjeTku. Pubocombl. MukpodunameHTsl. MBEIIeYHbIE KIETKH.
MuxkpotpyOouku. Kietounsiii nenrp. CTpoeHMe M [BHXKEHHE >XI'YTHKOB U
pecHruek. MukpoTpyOouKkH UToIUIa3mel. LleHTpros.

SAnpo. Obonouka sapa, XpOMaTHH, KapHoIia3Ma, SAPBIIKH, UX CTPOSHUE U
byakunn. SnepHbiii OeNMKOBBIM MaTpuKCe. [IpocTpaHCTBEHHOE PaCIOIOKEHUE
XpoMocoM B HHTepGazHOM sijipe. benku xpoMaTtuHa — THCTOHBI.

Knerounsie BrmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK IYKapHOT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOIT)

2.4

ACCUMMIISIIMS M TUCCUMWISIIIASA — JBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(PHBINA U reTepoTpodHbIA. YUacTue KUCI0poia B OOMEHHBIX
mporeccax. JHepreTHueckoe obecrieyeHue KieTku: mnpeBpaiieHue ATO B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapaKTep PEaKIUH KJICTOYHOTO
Mmetabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA M MEXAaHU3M JIEHCTBHUI.
Kodepmentsl. Omnnunst (epMEHTOB OT HEOPraHMYECKUX KaTaln3aTOpOB.
benku-aktuBatopel W O€IKU-MHTUOUTOPBL.  3aBUCUMOCTb  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIUI OT Pa3INYHBIX (DAKTOPOB.

IlepBUuHBIl CHUHTE3 OpraHMYEeCKMX BewecTB B KieTke. PotocuHres. Poib
XJIOpoIuiacToB B mporecce Qorocunte3a. CBeToBas U TeMHOBas (asbl.
[TponykTuBHOCTH (oTOCUHTE3a. BinsHUe pa3nuyHbIX (PAKTOPOB HA CKOPOCTH
¢dotocunTe3a. 3HaueHue (POTOCUHTESA.

XEeMOCHHTE3. Pa3znooOpasue OpPraHN3MOB-XEMOCHHTETHKOB:
HUTPUPHUIMPYIOLIHE OaKTepuH, Kene300aKkTepuu, cepoOdakTepru, BOJIOPOIHbIE
OaxTepuu. 3HaYEHHE XEMOCHUHTE3A.

AHa’poOHbIe oOpraHu3Mbl. Buaelr Opokenus. IIpomykTel OpoxeHUsS M HX
UCITIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHbIE MHUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHrU3Mbl. DTarmbl YHEpreTudeckoro oomMena. [1oroTroBUTENbHBIM

sTamn. ['mukonus — 6ecKUCIOpoaHOE PACIIEIUIEHNE TIIOKO3bI.
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buonoruueckoe okucieHue, WIM KICTOYHOE JbIxaHue. Pojib MUTOXOHIIpUH B
mporeccax — OWOJNIOTMYECKOTO  OKHUcieHus.  llukiumdeckue — peakifui.
OxucnurensHoe pochopunuposanue. [IpenmyiectBa aapodHOro mytu ooMeHa

BELIECTB Nepes aHadpoOHbIM. DD (PEKTUBHOCTH IHEPreTUUECKOT0 0OOMEHa

Peakiun MatpuyHOro cuHresa. IIpUHIMI KOMIUIEMEHTApHOCTH B pEaKIHIX
MaTpUYHOrO  CHHTe3a.  Peanmu3amusi  HACIEACTBEHHOM  MH(OPMAIIUH.
I'enernyeckuil koJ, ero cpoicTBa. TpaHckpunuus — Matpuusbiil cuaTe3 PHK.
[TpuHIMMOBI  TPAHCKPUIIUK:  KOMIIEMEHTapHOCTh, AHTHUIAPAUIEIBHOCTb,
ACUMMETPUYHOCTh. TpaHcisinua u e€ stanbl. Yuactue tpancnoptHbix PHK B
OouocunTese Oenka. YcioBus OmocuHTe3a Oenka. KonupoBaHue aMUHOKHCIIOT.
Pons pubocom B 6uocunTe3e Oenka.

Opranuzanusi reHomMa y IpoKapuoT U 3yKapHoT. Perynsius akTHBHOCTH IT'€HOB
y npokapuoT. ['unoresa onepona (P. XKaxo0, XK. Mano). Perymsius oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIi roMeocTas.

Bupycsl — HexsieTouHble (pOpMBI KHU3HH U OOJIUraTHele napasutel. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupycusbie 3a0oneBanus yenoBeka, KuBOTHbIX, pactenunit. CITN ], COVID-19,

COIMAJIbHBIC U MEIUITUHCKHE TIPOOIIEMBI

Knerounslii nwuki, ero mepuoabl W perymsmus. HWuTepdaza u  MHTO3.
OcobeHHOCTH TPOIIEeCCOB, MpoTeKaoImuXx B uHTepdase. IloaroroBka KieTku kK
nenenuto. IIpecunrernueckuit  (MOCTMUTOTHUYECKUN), CHUHTETHUECKUU U
MOCTCUHTETHYECKUH (IPEMUTOTUYECKUI) TePUO/IbI HHTEP(ha3bI.

Martpuunsiii cunre3 JIHK — perumkanuma. Ilpuanunsr permumkanuu JIHK:
KOMIUIEMEHTAPHOCTh, IIOJyKOHCEPBAaTUBHBI CHHTE3, aHTUIAPALIEIBHOCTD.
Mexannsm pernkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TesoMepa3a. XpPOMOCOMHBIM HaOOp KIETKHM — KapHOTHI. JIUIUIoMIHBIA U
rarmiouAHbIM  Habopbl XpomocoM. I'omornoruunsle XpoMocoMmsl. IlonoBeie
XPOMOCOMBI.

Henenue kiietku — MuTo3. CTaguu MUTO3a U MIPOUCXOAIINE B HUX MPOLIECCHI.
Tunsl MuTo3a. KapuokuHes ¥ LUTOKMHE3. buonorndeckoe 3HaYyeHHE MUTO3A.
Perynsnus muTtOoTMYECKOro LUKIAa KiIeTKU. [Iporpammupyemas KieTodHas
ru0esb — anomnTo3.

@DyHKIMOHAIbHAs FTEHOMUKA
OpranusMm Kak OMoJIOrHYeCcKas CUCTEMA

OZ[HOKJIGTO‘-IHBIG, KOJIOHHAJIBHBIC, MHOTI'OKJICTOYHBIC OpraHHU3MBbI n

MHOT'OTKaHCBbIC OPIraHU3MBI.
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@®opMbI pa3MHOXKEHHSI OPraHM3MOB: Oecroyioe (BKIIOYas BETE€TaTUBHOE) M
nonoBoe. Buael Gecnoioro pa3MHOXKEHHUS: MOYKOBAaHUE, CHOPYJISAIHS,
bparmeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lomoBwle KiIeTKH, WM TameTol. Meio3. Cranun
Mmeno3a. [loBenenne xpomocoM B Meiose. Kpoccunrosep. buonormueckunii
CMBICJI M€103a U MOJIOBOTO Iporecca. Meio3 U ero MeCTo B )KM3HEHHOM LIUKJIE
OpPraHU3MOB.

[IpenzaponpimeBoe pasutue. ['ameroreHes y >KMBOTHBIX. [10J0BbIE Kee3bl.
OOpa3oBaHue ¥ pa3BUTHE TMOJIOBBIX KieTok. CrepmaroreHe3 W OOTreHes.
Crtpoenue monoBbIX KieToK. OIMIoI0TBOpEHHE M 3MOPHUOHAIBLHOE pa3BUTHE
KUBOTHBIX. CnocoObl  OIJIOJIOTBOPEHHUS: HapyXHOe,  BHYTPEHHEE.
[TapTenorenes.

WuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Cragum sMOpuoreHesa
JKUBOTHBIX (Ha mpuMepe Iarymkn). podnenue. Tunst apobnenus. Oco6eHHOCTH
TPOOJIEHUST MIICKOITUTAIOINX. 3apOBIIIEBhIC JTUCTKH (TacTpyssius). 3aKiiaaka
OPraHOB W TKaHEW W3 3apOJBIIIEBBIX JIUCTKOB. B3aumHOe BiMsHUE 4YacTen
pa3BUBAIOIIECTOCS 3apojbliia (3MOpHOHATIbHAS MHAYKIMSA). 3aKiajgka IJIaHa
CTPOEHUS KUBOTHOT'O KaK PE3yJbTaT MEPAPXUUECKUX B3aUMOJICUCTBUI T'€HOB.
BnusHue Ha SMOpUOHATBHOE Pa3BUTHE PA3IMUHBIX (DAKTOPOB OKpPYKAIOLIECH
cpenpbl.

Poct u pasBurue >xuBOTHBIX. IlocTamMOpuoHnanbHbiil mnepuox. Ilpsimoe wu
HempsiMoe pasButue. Pa3Bute ¢ Metamopdo3oM y O€ClO3BOHOUHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHonoruueckoe 3HaueHHe NPSIMOrO U HENPSIMOTro
pa3BUTHS, UX pacCHpOCTpaHEHHUE B Mpupoje. TUMbl pocTa )KMBOTHBIX. DAaKTOPbI
peryiasiiii pocTa >KUBOTHBIX W dejoBeka. Craauu mMocTIMOPHOHAIBLHOTO
pa3BUTHUS y KUBOTHBIX U YesloBeKa. Ileproasl OHTOreHe3a 4esoBeka.
PasmuHoxeHne u pa3Butue pacteHuil. ['ameroput u cmnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue Crop B TMpolecce Meno3a.
I'amerorene3 y pacreHuil. OIUIOAOTBOpPEHHE U pPa3BUTHUE PACTUTENBHBIX
opranu3moB. J[BoiiHOE OIUIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuid. Obpa3oBaHue
U pa3BUTHE ceMEHU. MeXaHHW3Mbl PEryJsilud OHTOTEHE3a Yy pAacTeHUH H

KHUBOTHBIX

I/ICTOpI/IH CTAaHOBJICHUA W Ppa3BUTHUA TCHCTUKM KaK HayKH. OcCHOBHBIC
FCHETHYCCKHE TOHATHS M CHUMBOJEI. [ OMOJIOTHYHBIE XPpOMOCOMBI, aJlJICIIbHBIC
I'CHbI, AJIbTCPHATHUBHBLIC IIPU3HAKH, JOMUHAHTHBIA H peuecanHHﬁ IMPU3HAK,
romMo3uroTra, rerepo3urora, 4YucTtasd JIMHUA, FI/I6pI/I,I[BI, T'CHOTHII, (beHOTI/IH.
OCHOBHEBIE MCTOABI I'CHCTHUKMU: FI/I6pI/II[OJ'IOI"I/I‘leCKI/II71, HHTOHOFH‘IGCKHﬁ,

MOJIEKYJIIPHO-TEHETUYECKU I
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Monorubpunnoe ckpeuBanue. IlepBeiii  3akoH  MeHnens —  3aKoH
eAMHOoOOpa3usi TUOPHUIOB NeEepBOro mokojeHus. I[IpaBuino TOMHUHHPOBAHHS.
Bropoii 3akon MeHaens — 3akoH pacuieruieHus npu3zHakoB. Lluronornuyeckue
OCHOBBI MOHOTHOPHUHOTO CKpeIIUBaHUs. [ UoTe3a 4uCTOTHl TaMeT.
AHanusupyromee ckpemrBaHue. [IpoMeXyTOUHBIN XapakTep HaclIeTOBaHHS.
Paciennenue npu3HakoB IIPU HEITOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemniuBanue. TpeTuit 3akoH MeHenss — 3aKOH He3aBUCHMOTO
HacleqoBaHUsl  Npu3HaKoB. lluTomornyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpELIMBaHUS.

CuerieHHOe HacienoBaHue mnpusHakoB. PabGoter T. Moprana. CremnneHHoe
HAaCJEJ0BAHUE T€HOB, HAPYIICHHE CLEIUICHHS] MEXAY I'eHaMu. XPOMOCOMHas
TEOPHsI HACIIEICTBEHHOCTH.

I'eneruka nosa. XpOMOCOMHBIM MEXaHU3M ONpeiesieHusl mojia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. I'OMOramMeTHsbli ¥ rereporaMeTHsIi moi. I'enernyeckas
CTPYKTypa IOJOBBIX XpomMocoM. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. [InmeloTponus — MHOXKECTBEHHOE JICHCTBUE
reHa. MHOECTBEHHBIM ayuienu3M. B3auMoaeicTBuE HEaJUIeNIbHBIX T'€HOB.

Kommemenrapaocts. Dnucras. [lonumepus

BsaumoneiictBie reHoTHna u - cpeabl npu  QopMUpOBaHUMU  (peHOTHIIA.
N3meHnunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJUYECTBEHHbIE NPU3HAKU. BHIIbI
W3MEHYMBOCTH: HEHACTICICTBEHHAS U HACJIC/ICTBEHHASI.

MomudukaimonHas ~ U3MEHYMBOCTh. Pomb  cpeapl B (popMupoBaHUU
MOTU(HUKAMOHHON M3MeHUMBOCTH. HopMa peakimu mpu3Haka. BapuanmoHHbBII
psan u BapuarmonHasi kpuBas (B. Horanncen). CpoiicTBa MOaM(UKAIMOHHOMN
M3MEHYHBOCTH.

'enotunmyeckass w3MeHYMBOCTh. (CBOICTBA TEHOTUIIMYECKOW H3MEHUMBOCTH.
Bupl reHOTUITMUECKON M3MEHUYMBOCTH: KOMOMHATHBHASL, MyTAI[HIOHHASI.
KomOunatiuBHass M3MEHYMBOCTh. MeHo3 © TOJNOBOM TMpOIEeCC — OCHOBa
KOMOMHATUBHOW M3MEHYMBOCTH. POJTb KOMOMHATUBHOM N3MEHUMBOCTHU B CO3/IaHUH
TEHETUYECKOTO Pa3HOO0pas3us B Ipe/Iesiax OHOTO BUIA.

MyranuoHnHast "3BMEHYUBOCTb. BU/bI MyTa1IMii: TeHHBIE, XPOMOCOMHBIE, TEeHOMHBIE.
CrioHTaHHBIE M MHAYLUMPOBAHHBIE MYyTALMW. SAE€pHBIE M LUTOIUIA3MATUYECKHE
Mytaiuu. ComMaTHYecKue M TMOJOBble MyTauuu. [IpuunHBI BO3HUKHOBEHHS
MyTaiuil. MyTareHsl W WX BIMSHUE HAa OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOIO TpoIecca. 3aKOH TOMOJOTMYECKHX PSJOB B HACIEICTBEHHOU
m3meHunBoct  (H.M.  BaBwioB).  BHesnmepHas  W3MEHUMBOCTH U

HaCJICACTBECHHOCTD
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Kapuotun wenoseka. MexayHaponHas mOporpaMma HCCIEIOBAHMS TE€HOMa
yejgoBeKa. MeToJbl M3y4eHUsT TEHETUKM 4YeJOBeKa: TeHEaJlOoTrHnYecKui,
OU3HELIOBEIH, UTOIreHETHYCSCKHIA, MOMYJISAIUOHHO-CTATUCTUYECKUA,
MOJIEKYJIIPHO-TEHETUYECKUI. CoBpeMeHHOE omnpeaeseHue TCHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHUPOBAHWE, TCHOTUITUPOBAHUE, B TOM YHCIIEC C TIOMOIIBIO
[1I1P-anamm3a. HacnencrBeHHble 3a00jeBaHMS  YedoBeKka. [CHHbIE W
XPOMOCOMHBIE 0oJie3Hn yeJIoBEKA. bonezuu C HaCJIEICTBEHHOM
MPEAPACTIONOKEHHOCThIO. 3HAYCHUE METUIIMHCKON T€HETUKH B MIPEAOTBPALLICHUN

1 JICUEHHH I'eHETUYCCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIETKU

JlomecTukanust U ceNneKuus. 3apoXkKIAECHUE CEIEKUUU U JOMECTUKALUHU. YUeHUe
H.J. BaBunoBa 0 LEHTpax MPOUCXOXKIEHHS M MHOrooOpasus KyJIbTYPHBIX
pacteHuid. Ponp cenekuuu B CO3JaHUM COPTOB PACTEHUH M HOPOJ KUBOTHBIX.
Copt, mopoja, wmramM. 3aKOH TOMOJIOTMYECKMX PSJAOB B HACIEICTBEHHOU
m3menunBocty H.M. BaBumnosa, ero 3HaueHue /It CENEKIIMOHHOM PadOTHI.
Mertoapl cenekuMOHHOM pabothl. McKyccTBEeHHBI OTOOp: MAaccoBBI U
WHANBUAYAIbHBIA.  OTanmbl  KOMOWHAIIMOHHOW  ceneknuu.  VcmbiTanue
npousBoguTeneil mo motoMctBy. OTOOp MO TEHOTHUIY C TOMOIIbIO OLIEHKH
(heHOTHTIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ roMoIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PamuarimoHHbIi
U XUMHYECKHI MyTareHe3 KaK MCTOYHUK MYTallUd Yy KyJIbTYpHBIX (hopm
opranu3MoB. lMcnonb3oBaHHE€ TEHOMHOIO PEAAKTUPOBAHUS UM METOIOB
pexomOuHanTHBIX JIHK 15 nomyyeHust ncxolHOTO MaTepualia JJis CeNeKIUH.
[Tonyuenue monuruiona0B. BHyTpuBHIOBasS ruOpuan3amnys. bian3kopoicTBeHHOE
CKpeIllBaHNe, WM MHOPUIUHT. HepoJacTBeHHOE CKpeIMBaHUe, WK ayTOPUIMHT.
I'ereposuc u ero npuunnel. Mcnonb3oBanue rerepo3uca B cenekuuu. OTaanéHHas
rubpuam3aryst. [Ipeogonenue Oecrutonusi MEXBHIIOBBIX THOPHIOB. JloCTIOKEHHS

CEJICKLIMY PACTEHUI U KUBOTHBIX

OOBEKTBI, UCTIONIb3YeMbIE B OMOTEXHOJIOT UM, — KJIETOYHBIE ¥ TKAHEBBIC KYJIbTYPHI,
MUKPOOPIaHU3MBI, HX XapaKTepUCTUKA. TpaaulMOHHas OHOTEXHOJOTHS:
xneboneueHne, TOMYYeHHE  KUCIOMOJOYHBIX  MPOAYKTOB,  BHUHOJIENHE.
Muxkpobuonorndyeckuii cuHTe3. OOBEKTH MUKPOOHMOJIOTHUECKUX TEXHOIOTHH.
[IpousBoacTBO  Oenka, AaMUHOKHCIOT UM BUTaMHUHOB. VICKyccTBEHHOE
OILIOIOTBOPEHUE. PEKOHCTpYKIMSA SHULEKIETOK W KJIOHUPOBAHUE >KUBOTHBIX.
Merto TpaHCIUTAHTalUU SAEP KIETOK.

XpoOMOCOMHAasi W TEeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
KoHCTpyupoBanue pexkomOmHaHTHRIX JIHK. JlocTWkeHus W TNepCHeKTHBBI
XpOMOCOMHOW M TEHHOW WHXEHEpHH. MEeAUINHCKUE OHOTEeXHOJIOTHH.

Hcnons30BaHne CTBOJIOBBIX KIETOK



4.1

CucteMa 1 MHOT0OOpa3ue OpraHMYeCcKoro Mupa

buonornueckoe  paszHooOpasue  opranusmoB. CoBpeMeHHass  CUCTeMa
oprannyeckoro Mmupa. IlpuHnunel kinaccupukanuu opraHu3mMoB. OCHOBHBIC
CHUCTEMATHYCCKUE TPYIIITBI OPraHU3MOB.

Oco0EHHOCTU CTPOCHHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
bakTepuu, apxeu, OJHOKIETOYHBIC TPUOBI, OTHOKICTOYHBIC BOJAOPOCIH, IPYTHE
npotuctel.  KomoHuWaneHble  OpraHu3Mbl.  JIBMKEHHE  OJHOKJIETOYHBIX
OpPTraHU3MOB: aMEOOHTHOE, )KTYTHKOBOE, PECHUYHOE. 3allUTa Y OTHOKICTOYHBIX

opranu3MoB. Pa3ipaxuMoCTh y OJTHOKJIETOYHBIX OPTraHU3MOB. TaKCHCHI

4.2

4.3

4.5

4.6

MHOrokJIeTOUHblE  pacTeHus. B3auMoCBA3b 4YacT€d  MHOTOKJIETOYHOTO
opranusma. TkaHU, OPTaHbl U CHCTEMBI OPTAaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
Opranusm kak eauHoe 1enoe. TkaHu pacTeHuidl. TUIbI pacTUTEIbHBIX TKaHEH:
oOpa3oBarenbHasi, IOKPOBHAs, TPOBOJAIIAS, OCHOBHAs, MEXaHUYECKas.
OcobenHoct CcTpoeHus, (GYHKIMA W PACIOJIOKECHHUS TKaHEH B OpraHax

pacTeHuit

BereratuBHble ¥ TeHEpaTUBHBIEC OPTaHbl pacTeHUA. DyHKIIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuid. /[Bu>keHre MHOTOKJIETOYHBIX PACTEHUN: TPOITU3MBbI
n Hactud. Iloryomenue BOIBI, YITIEKMCIIOrO Ia3a M MHUHEPAIbHBIX BEIIECTB
pactenusiMu. [[pixanue pacrenuil. {uddysus razos yepe3 moBepXHOCTh KIETKH.
TpaHncropTHele cucTeMbl pacTeHuid. Bblaenenue y pacreHuil. 3amura 'y
MHOTOKJIETOUYHbIX pacTeHuid. Kytukyna. CpeacTBa macCUBHOM M XMMHUYECKOU
3auThl. OUTOHLUIBL.

Pa3npa)xnMoCTh M peryisiuus y opraHu3MoB. PasapakxuMocTe U peryisuus y

MHOTOKJIETOYHBIX paCTeHHﬁ. PocTtoBrie BE€IICCTBA U UX 3HAYCHUC

MHOroOKJIeTOUHEIE JKMBOTHBIE. B3amMOCBSI3hL YacT€d  MHOTOKJIETOYHOI'O
OpI‘aHI/ISMa. TKaHI/I, 0pI‘aHBI 1 CUCTCMBI OpFaHOB MHOT'OKJICTOYHOT'O opraHmMa.
Opranmsm kak efauHoe 1enoe. 'omeocTa3. TkaHM )KUBOTHBIX M Y€TOBEKA. THITbI
JKAUBOTHBIX TKaHEW: SMUTENUalbHasl, COCAUHUTENIbHAS, MBIIICYHAsl, HEPBHAs.
OcoOeHHOCTH CTpO€HHUsA, (PYHKIHMA W pACHOJIOXKEHUS TKaHEeW B oOpraHax

JKHUBOTHBIX U YC€JIOBEKaA

Oprassl ¥ CUCTEMBI OPraHOB )KMBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPTaHOB.
Omnopa Ttema opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIil 1 BHyTpeHHUN ckeneT. CTpOeHUE U THIbl COSAUHEHMS
KOCTEH.

JIBr)K€HNE MHOTOKJIETOYHBIX >KMBOTHBIX. [lurtanme >xuBoTHbIX. IluTanume
MMO3BOHOYHBIX JKMBOTHBIX. [[pixanue xuBOTHBIX. KoxHoe npixanue. XKabepHoe

U JIETOYHOE JIbIXaHUE.



5.1

5.2

5.3

5.4

JlpIxaHW€ IO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHMS
JETKUX MMO3BOHOYHBIX )KMBOTHBIX. J[pIXaTeabHas CUCTEMa YesloBeKa. MexaHn3m
BEHTWIILIMM JIETKUX y NOTUL M MIEKONUTAONMX. TpaHCIOpPT BELIECTB Yy
OpraHu3MoB. TpaHCIIOPT BEIIECTB y JKUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHocHas cucTtema  IO3BOHOYHBIX JKMBOTHBIX. Kpyru
KpPOBOOOpAIICHUs. DBOJIOLUUOHHBIE YCJIOXKHEHUS CTPOCHHUS KPOBEHOCHOMU
CHUCTEMBI IIO3BOHOYHBIX >KMBOTHBIX. BbInenenue y opraHnuzMoB. Beinenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyoiau. Opransl BbiaeneHuss. CBs3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM U BBIACIIUTEIBHON CUCTEMaMHU. BhIielIeHHe y TO3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M uX
IIPOU3BOIHBIE.

Pa3apaxuMocTs 1 peryinsnus y Opranu3MoB. PazapakuMocTb y OJHOKJIETOYHBIX
opranu3MoB. Takcuchel. Pa3zgpa)xmMocTe M peryisinius y MHOTOKJIETOYHBIX
pacTeHuil. PocToBbIE BEIIECTBA U UX 3HAYCHUE.

HepBHas cuctema u pedieKTopHas peryisius y MHOTOKJIETOUYHBIX KUBOTHBIX.
HepBHas cucremMa u €€ OTAenbl. OBOJIOLMOHHOE YCIOKHEHUE CTPOCHHS
HEPBHOW CUCTEMBI y JKUBOTHBIX.

Pazpabotka anroputMoB u mporpamm s 3¢GGEKTHBHON (YyHKIHOHATBHON
aHHOTALlMM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJIOMOB

MHKpPOOPTraHNU3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA
OpraHusM 4esoBeKa U €ro 340pOBbe

OpraHsl ¥ CUCTEMBI OpraHoB 4ea0BeKa. OTAeIbl TOJIOBHOTO MO3Ta IIO3BOHOYHBIX
KHUBOTHBIX. Pednexc u pedumekropnas nyra. besycioBHble H yCIOBHBIE
peduiexcel. 'yMopanbHas perynsuusi U SHIOKpUHHAs CHUCTEMa J>KUBOTHBIX U
qesioBeKa. JKene3pl 3HIOKPUHHON CUCTEMBI U X TOPMOHBI. JlelficTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOI M 3HIOKPUHHOHM cucteM. ['unortanamo-runoduzapHas

cuctema. Pednekc u pednexkropHas ayra. besycinoBHbie 1 yCIOBHBIE pedIeKChI

3ammra opranuzMa ot 6ose3Hel. IMmyHHas cuctema denoBeka. KieTounbiil u
ryMOpajbHbIH UMMYHUTET. Bpoxn€HHbIN, MPUOOPETEHHBIN crenupuuecKuii
uMMyHUTET. Teopus KIOHaJIbHO-CENEKTUBHOTO uMMyHutera (I1.Dpnux,
®.M.bepuer, C.Tonerara). BocmamuTenbHble OTBETHI OpraHu3MoB. Poib
BPOKJIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHas cucrema u e€ opransl. CepJilie, KPOBEHOCHBIE COCYJIbl U KPOBb.
Kpyru kpoBooOpaienus. Pabora cepaua u e€ perymsus

Ibixanue 4yenoBeka. Juddys3uss ra3oB uepe3 MOBEPXHOCTh  KIETKH.
JpIxaTenbHass CcUCTEMa 4YeJIOBEKa. JlpIxaTenpHash MOBEPXHOCTh. Peryisius

neIxaHus. JlpixarenbHbie 00bEMBI



5.5

5.6

[MumeBapurtenpHas cucrema uenoBeka. OTAENbl MUILIEBAPUTEIIBHOTO TPAKTA.
[TumeBapuTenbHble  Kene3bl.  BHYTPUMNOJIOCTHOE U BHYTPHUKIETOYHOE

MUIICBAPCHUC

IToxpoBbl M ux mnpousBoaHble. Opransl BbiaeneHus. Ilouku. CrtpoeHue u
¢byHkunoHUpoBaHue HeppoHa. DuUIbTpaIMs, CEKpeHs 1 00paTHOE BCaChbIBAHUE

KaK MEXaHU3Mbl pabOThl OpraHoB BblesneHus. OOpa3oBaHUE MOYH Y YETIOBEKA

5.7

6.1

6.2

ILBI/I)KCHI/IG yeJIoBeKa: MEIIeuHas cucrema. CKelleTHEIS MBIIINObBI 1 UX pa60Ta.

CrtpoeHue 1 TUIIbI COeAMHEHUS KOCTEH
Teopus 3Bomtonuu. Pazsurtue xu3Hu Ha 3emiie

OpomoniionHass  teopusi Y. JlapBuna. [lpeanochliku  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hbp 1 Hay4dHas aearenbHocTs Y. JlapBuHa.

JIBIDKyIIME CUITbI 3BOMIONMK BUAOB 1o Y. J[apBUHY (BBICOKas MHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHHW3MOB, HAcleJACTBEHHAass HW3MEHYUBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U NCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTHUecKoi Teopun 3Bomonuu (CTD). HelttpansHast Teopus
sBoon. COBpeMEHHAsI SBOTIOIIMOHHAS OMOJIOTHS. 3HAYCHHUE YBOTFOIIMOHHOM

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUpa

[Tonynaums kak 3jaeMeHTapHas eAuHHUIA 3BOJOIUH. COBpPEMEHHBIE METOMBI
OLIGHKH TE€HETHYECKOro pa3zHooOpaszusi M CTPYKTYypbl momynsiiuid. M3meHeHue
reHoOHAa TMOMYJAIUN KaK 3JEMEHTapHOE SBOJIIOLMOHHOE SBICHHE. 3aKOH
reaeTndeckoro pasuosecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOPHl (IBMXKYIIME CHIIBI) SBOJIONMUA. MyTarMOHHBIN
npouecc. KomOunatuBHas wu3MeH4ynBocTh. Jlpeiid TreHOB — cilydaiiHble
HEHaNpaBJeHHbIE W3MEHEHHUs YacTOT ajulesell B momynauusax. Od¢ekt
OCHOBATEIIA. Murpanuu. N3omauus  NOMymsALUN: reorpaguyueckas
(mpocTpaHCcTBEHHAs), OMoJoTHYecKas (pEerpoyKTUBHA ).

EcrecTtBeHHbIii oTOOp — HampaBmsionid  ¢akrtop dBomronud.  Dopmbr
€CTeCTBEHHOTO O0TOOpa: JBWXKYIIMHA, CTAOMIM3UPYIOMINN, pa3pbIBArOIINi
(mu3pynituBHBI). [TooBoit oTOOD.

[TpucnocoOaeHHOCTh ~ OpPraHM3MOB  Kak  pe3yjibTaT  MHUKPOIBOJIOLUH.
Bo3HuKHOBEHHE  TpHUCNIOCOONEHMH y  OpraHu3MoB. ApomMopdosbl  H
uanoagantanuu. [pumeps! npucnocoOnennii y opranuzaMoB. OTHOCUTENBHOCTD
NPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykrypa. BumgooOpasoBaHume Kak pe3ysbTar
MUKpO3BOItonuu. M3omsiust — kitoueBoil paxktop BumoodpasoBanus. Ilytu u
CIIOCOOBI BHI000Pa30BaAHUS: aJIONaTPUIECKOe (reorpaduyeckoe),
CUMIIATPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJIUILIOMAU3AINS,

FI/I6pI/I,ZLI/I3aI_[I/I}I). Z[J'II/ITCHLHOCTB 9BOJJIIONUOHHBIX IMMPOLECCOB.



MexaHu3mbl GOPMHUPOBAHUS OMOJIOTUIECKOTO pa3HO0Opa3usl.

Posnb 3BOMIOIMOHHON OHOIOTHM B pa3palOTKe HAayyHBIX METOJIOB COXPaHEHUS
O6uopazHooOpa3usi. MUKPOIBOJIONUS U KOIBOJIIOLUS Mapa3sUTOB U UX XO35€B.
Mexanu3mbl (OPMHUPOBAHHSI YCTOMYMBOCTH K AaHTHOMOTHKAM M CIIOCOOBI

O0pBOBI ¢ HEW

6.3

MeTobpl U3y4eHus: MaKpo3BoMONHH. [lageoHTooOTnYecKre METOABI H3YYCHUS
sBomorun. Ilepexoanbie GopMbl U GUIOTEHETHYECKHUE PSAIbI OPTaHU3MOB.
buoreorpaduuecknue MeTo bl U3yueHus 3Bosoun. CpaBHeHHE QIIOpPHI U payHbI
MaTepUKOB M OCTPOBOB. bruoreorpadudeckue odmactu 3emiu. Buapl-sHaeMuku
Y PeJUKTBI.

OMOpHOJIOTHYECKHE M CPaBHHUTEIBHO-MOP(OIOTHIECKHEe METOJbl H3Y4eHUS
HBOJIIONMU. ['@HEeTHYEeCKHEe MEXaHH3MBbl SBOJIIOIMM OHTOICHE3a W IOSBICHHUS
HBOJIIOIIMOHHBIX  HOBIIECTB. | OMOJIOTMYHBIE U aHAJIOTUYHBIE OpPTaHBbI.
Pynmumentapable  opraHbl HW  aTaBU3MBL.  MOJIEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHE UM  MaTeMaTHYECKUE METOAbl HU3YyYeHHsS  SBOJIOLHUU.
I'omonoruynsie reHsl. COBpeMEHHbIE METO/IbI IOCTPOCHHUS (PUIIOTEHETUYECKIX
JIepEBbEB.

XPOMOCOMHBIE MYTaIlH U YBOJIIOIHSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) HBoNONHMHA. HeoOpaTuMOCTh JBOJFOIUH.

A,Z[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIFOLIN

6.4

Hay4nbple TrHUmoTe3sl NPOMCXOXKAEHHUS JKU3HM Ha 3emiie. AOHOTeHe3 U
naHcnepMus.  JloHaydHble — NpEACTaBIEHUS O  3apOXKACHUU  JKU3HU
(kpeaunoHu3M). ['Mmoresa MNOCTOSHHOTO CaMO3apOXACHUA KU3HU U €€
onpoepxkeHue oneitaMu  @D. Penu, JI. Cnamnanunanm, JI. Ilacrepa.
[TpoucxoxaeHue >Ku3HU U aCTPOOHOIIOTHSL.

OcHOBHBIE 3Tallbl HEOpraHu4eckon 3Bosonnu. [lnanerapHas (reonorudeckast)
HBOJIIOLMA. XUMHUECKass SBOMIOLUA. AOUOreHHBIM CHUHTE3 OpPraHUYECKUX
BemiectB u3 Heopranmdeckux. OmpiT C. Mwmmnepa u I'. FOpu. OGpa3oBanue
noauMepoB u3 MoHoMmepoB. KoanepBatHast runore3a A.M. Onapuna, runoresa
nepsuuHoro OynboHa JIk. XonpaeitHa, reHeTnyeckas rumote3a . Mémnepa.
Pu6o3umel (T. Yex) u runoresa «mupa PHK» V. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE IMPOTOKIIETKH.

Hctopusa 3emin n MeToasl €€ m3yueHus. Mckonmaemble OpraHU4ecKUe OCTaTKH.
I'eoxpononorus u e€ metoabl. OTHOCUTENbHAS U aOCOJIIOTHAS T'€OXPOHOJIOTHSL.
I'eoxpoHONIOrMUeCcKas IKaja: 0HbI, 9Pbl, HEPUOJIBL, JITOXH.

HauansHnele 3Tansl opranndeckoil spomtonuu. [losBiennre u 3BOIONMS EPBBIX

KJICTOK. 3BOJHOI_[I/I$I MeTaboau3Ma. BoO3HUKHOBEHHE NEPBBIX 3KOCUCTEM.



CoBpeMeHHbIE MUKpOOHbIE OHOIUIEHKM Kak aHaJIOl IEPBBIX Ha 3emile
coobmectB. CTpoMaToauThl. [IpoKaprOTHI U YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (cUMOMOTeHe3). DBOJIIOLMOHHOE MPOUCXOXKICHHE
BUpycoB. [IponcxoxaeHne MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl 3BOJIIOLMU BBICHIMX pacTeHUH. OCHOBHBIE apoMOp(O3bI
pactenuii. Beixom pacrenuit Ha cymry. IlosiBieHHME CHOPOBBIX PACTEHHN H
3aBoeBaHuMe MMH cymu. CemeHHble pacTeHus. [IpoucxoxaeHue HBETKOBBIX
pacTeHuil.

OcHOBHbBIE 3Tambl SBOJIONUH KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
®KUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
TunoB. [lepsbie Xop0BbIE )KUBOTHBIE. JKH3HD B BOJIE. DBOJIOLHUS TO3BOHOYHBIX.
[Tpoucxoxaenue ampuduii u pentwinii. [IpoucxoxieHne MISKONMUTAIOMINX U
ntul. [lpuHmun kmroueBoro apomopgosza. OcBoeHue OECIO3BOHOYHBIMH U
ITO3BOHOYHBIMH KUBOTHBIMU CYIIIU.

PazBuTue xu3HM Ha 3eMJie 110 3paM U MepUoJiaM: apXxeu, IpOTepO30ii, aaeo30u,
Me3030M, KaifHOo30M. OOIas XapakTEepUCTHKAa KIUMaTa M T'€OJOTHMYECKHUX
npoueccoB.  IlosiBieHMe W pacuBeT  XapakTEpHbIX  OpPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.
MaccoBble BBIMHpPaHUSI — SKOJOTMYECKHE Kpu3uchl mpoiwioro. [IpuunHbel u
CJIEJICTBUSI MAacCOBBIX BhIMUpaHHUi. COBpEMEHHBIN 3KOJOTMUECKUIM KPU3HUC, €T0

0COOEHHOCTH

6.5

Pazpensr u 3agaun anTpomnonoruu. Metoasl aHTpornosniorud. CTaHOBIIEHHE
MPEACTABICHUI O MPOUCXOXKACHUH yeoBeka. COBpeMEHHbIE HAYUHbIE TEOPUH.
CxoxacTBO YesoBeKa C KUBOTHBIMU. CHUCTEMAaTUYECKOE MOJI0KEHHE YEIOBEKA.
CBuzerenbcTBa  CXOJACTBA  4YEJIOBEKA C  JKUBOTHBIMHU:  CPaBHUTEJIBHO-
Mopdonoruueckue, SMOPHOJIOTUYECKHE, (U3HOIOTO-OMOXUMHUYECKHE,
noBegeHyeckue. OTiMuUMsA 4YelOBEKa OT JKUBOTHBIX. [IpsMoxoxkaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTpOIOreHe3a: OMOJOTMYECKHE, COIHalIbHBIE.
CooTHomieHrne OUONOTHYECKUX B COITMANBHBIX (DaKTOPOB B aHTPOTIOTEHE3E.
OCHOBHBIE CTAaJUM AHTPOINOreHe3a. ABCTPAJONHUTEKHM — JBYHOTHE MPEAKU
moaei. YenoBek ymelnblid, MEpBbIe W3TOTOBICHUS Opyaud Tpyna. Yenosek
NPSIMOXOJIAIINIA M TEPBBIA BBIXOJ Jtoned 3a mpenensl Adpuku. YemoBek
reienb0eprekuii — oOIMi MpeoK HeaHJepTalIbCKOTO YelIOBEeKa U 4YeloBeKa
pa3zyMHOro. YenoBek HEaHAEPTAIbCKUN KaK BHJ JIIOJAEH XOJOJHOTO KiIuMaTa.
UenoBek pa3yMHbIM COBPEMEHHOI'O THIIA, JCHUCOBCKHWW YEIOBEK, OCBOCHHE

KOHTHHEHTOB 3a npeaenamMu AQpuki.



7.1

7.2

OBOJNIOIMS COBPEMEHHOr0 4YesoBeKa. EcTecTBEeHHBbI OTOOp B MOMYJISALUIX
yesoBeka. MyTallmoHHbIN npouecc U noauMopdusm. IlonyasiroHHbIe BOJIHBL,
apeii¢ reHoB, Murpanus 1 «3pQext ocHoBaTess» B MOMYJISLMIX COBPEMEHHOTO
4eJI0BEKA.

Yenoseueckne pacel. [lonatne o pace. bompmmume pacel: eBpomneouHas
(eBpa3uiickasi), aBCTpajlo-HETpPOUAHAs (dKBAaTOpUajibHAs), MOHIOJIOMIHAS
(a3narcko-amepuKaHckas). Bpemst u nmyTtu pacceneHusl 4eaoBeKa IO IUIAHETE.
EnuHcTBO  4enmoBedeckux pac. HaydHasg HeECOCTOATENBHOCTh pacH3Ma.
ITprcnocoOaeHHOCT 4YENOBEKa K Pa3HbIM YCIOBUSM OKPYXKAIOWIEH Cpelbl.
Bmusaue reorpaduueckoil cpeapl U apeiida reHoB Ha MOP(OJOTHI0 U

(1)I/ISI/IOJ'IOI"I/IIO YCJIOBCKA
OKOCHUCTEMEI 1 NpUCymunue nM 3aKOHOMCPHOCTHU

Paznensl u 3amaun skosiorun. CBsA3b SKOJIOTUU C APYTUMH HAyKaMH.
Metoasl skonorun. IloneBbie HaOMIOACHUS. DKCINEPUMEHTHI B IKOJOTHU:
IpUpOJIHbIE U JlabopaTopHble. MojaenupoBaHHe€ B 3KOJOTMU. MOHUTOPUHT

OKPYKAIOIIEH Cpeibl: TOKAIbHBIN, pErHOHAIHBIN U TJI00AIbHBIN

Okosornveckne (HakTOpel U 3aKOHOMEPHOCTH WX neiictBusa. Knaccupukanms
HKOJIOTHUECKUX (hAaKTOpPOB: abHWOTHYECKHe, OUOTHYECKHE, AHTPOIOICHHBIE.
OOue 3aKOHOMEPHOCTH JEUCTBHUS HKojoruueckux (axropon. IlpaBuio
munumyma (K. HInpenrens, 0. JIubux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue paktopsl. CBeT Kak 3kojorudeckuii gaxrop. JeiicTBue pasHbIx
YYacCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHM3Mbl. OKOJIOTMYECKHE TpYIIIbI
pacTeHU M KMBOTHBIX IO OTHOIIEHUIO K cBeTy. CHUrHaibHas poJib CBETa.
doTtonepuoausm.

Temnepatypa Kkak 5skojoruueckuil ¢akrop. J[lefictBue TtemmnepaTypbl Ha
opranu3msl. [I0MKHI0TEpMHBIE U TOMOWOTEPMHBIE OPIaHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okonorudeckuil (akrop. IlpucnocoOnenus pacteHHi K
noJiiepKaHuto BogHoro Oananca. Kimaccudukarus pacTeHU O OTHOIICHHUIO K
BoJie. [Ipucnocobnenns )KUBOTHBIX K M3MEHEHHIO BOJHOI'O PEKUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3JYLIHAs, IHOYBEHHAs,
rilyOMHHAas TOJINOYBEHHAsA, BHYyTpUOpraHu3sMeHHas. @OU3HKO-XUMHUYECKHE
0COOEHHOCTH cpeji oOuTaHMs OpraHu3MoB. lIpucrnocoGneHus OpraHu3MOB K
’KM3HU B Pa3HbIX Cpefax.

buonoruueckue putrmbl. Buemnue u BHyTpeHHUE puTMbl. CyTO4HBIE H
roJu4Hble puTMbl. [Ipucrnoco61eHHOCTh OPraHu3MOB K CE30HHBIM H3MEHEHUSIM

YCIIOBUH KU3HU.
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’Kuznennsie ¢popmbl opranu3moB. [lonstue o xu3HeHHO# (opme. JKU3HEHHBIE
(dbopMBI pacTeHUil: AepeBbs, KyCTApPHUKH, KYCTAPHUYKHM, MHOTOJIETHUE TPAaBBHI,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE POPMBI KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI,
a’3poOnoHTBI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue ¢akropsl. Buasl 6MOTHUECKHX B3aMMOAECUCTBUN: KOHKYpPEHIUS,
XUITHUYECTBO, CUMONO03 U ero ¢opmbl. [lapasutusm, koonepamnus, MyTyalInu3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyieOHWuecTBO).  Herpoduueckue
B3aUMOJICHCTBUSL  (Tommueckue, ¢opuueckue, (pabpuyeckue). 3HAUCHUE
OMOTHYECKMX B3aMMOACUCTBUI JIsi CYIIECTBOBAHUS OpPraHU3MOB B Cpele

o0uTaHuA. HpI/IHHI/IH KOHKYPCEHTHOI'O UCKJIFOUCHU A

DKOJIOTUUECKHUE XapaKTePUCTUKU monyisauun. [lomynsauus kak Ouosornueckas
cucrtema. Poib HEOTHOPOAHOCTH Cpelibl, (GU3UIECKUX OaphepOoB U 0OCOOCHHOCTEN
Ouooruy BUIOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPBHI MOITYJISIIIHIA.
OcCHOBHBIE TIOKa3aTeNM TOMYISAIUU: YUCIEHHOCTh, TUIOTHOCTh, BO3pacTHas M
MOJOBast CTPYKTypa, pPOKIAAEMOCTb, IPUPOCT, TEMI POCTA, CMEPTHOCTH,
MUTpALUs.

DKoyiornyeckas CTpykTypa mnonyisiuu. OIleHKa YUCIECHHOCTU MOMYJISIUY.
JlnHamuka momyJssiiuu U e€ peryisiiuua. buoTndeckuii noTeHIran MOnyJIsiun.
MogaenupoBanre JOMHAMUKW Tonyiasiuud. KpuBble pocTa YUCIEHHOCTH
nonyisauuu. Kpusble BboKUBaHUA. Perynsiius YMCIEHHOCTH MOIYJISIUN: POJIb
(haKkTOpOB, 3aBUCAIIMX W HE 3aBUCANIUX OT IUIOTHOCTH. OKOJOTHYECKHE
cTpateruu BUaoB (- u K-ctparerun).

[TonsTe 00 »SKoNOrMYecKOd HUIIE BUAA. MecrooOuTanue. MHoOTOMepHas
Mozenb 3kosiorndeckor HuIM Jx.M. XatumHcoHa. PazMmepsl 3KOJIOrH4ecKou
Huid. [ToreHnmanbHas 1 peain30BaHHasl HUILIU.

Bun kak cucrema mnomynsuuid. Apeanbl BUIOB. BuIbl M MX KU3HEHHbIC
CTpaTerud. 3aKOHOMEPHOCTHM  TIOBEACHUS W MUTpPALMA  YKUBOTHBIX.

buonornyeckue nHBa3zuu TY>XKCPOAHBIX BUI0B

CoobmiectBa opranu3smMoB. buoreHo3 u ero crpykrypa. CBsizu Mexay
opraHm3mMamMu B OwWOIEHO3e. DKOocHucTeMa Kak OTKpeiTas cucrema (A.J[x.
Tencnu). OyHKIIMOHATBHBIE OJIOKM OPTaHU3MOB B SKOCHUCTEME: MPOIYIICHTHI,
KOHCYMEHTBI, peAyleHTsl. Tpopudeckue ypoBHH. Tpoduueckue nenu u CeTH.
AbGuotnueckue 610ku 3KocucteM. [IouBbI U Wbl B dKOcHcTeMax. KpyroBopor
BEILIECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcCHOBHBIE MOKa3aTeNN YKOCUCTEMBI. buoMacca v nmpoayKuus. DKOJIOTHYECKUe
HI/IpaMI/IIIBI YHUCCII, 6I/IOMaCCbI 148 3H€pI‘I/II/I.

HamnpaBnenHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuynbie u

BTOPUYHBLIC CYKHOCCCHMHM H HX IIPUYUHBI. AHTpOHOl"eHHBIe BOS,Z[eI‘/'ICTBI/IH Ha
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cykueccun. KimmakcHoe cooOmectBo.  buopasHooOpaswme ©  TOJNHOTA
KpPYrOBOPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBI. AHTPOIMOTEHHBIE 3KOCHCTEMBL. ATPOIKOCHUCTEMA.
ArponeHos. Paznuuus Mex 1y aHTpOIIOT€HHBIMU ¥ IPUPOTHBIMH SKOCHCTEMaMHU.
Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oposckast dopa
u (dayna. CuHaHTponmM3auuss TropoJckoi ¢ayHbl. buonornyeckoe wu
XO3S5IIICTBEHHOE 3HAYEHHE arpOdKOCHUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(dbopMHpOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
[TepeHoc sHEpPrUM U BEWIECTB MEXKAY CMEKHBIMU 3KOCUCTEMAMU. Y CTOMYMBOCTD
OpPraHM3MOB, TIOMYJSIIMA W SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX H

AHTPONIOT€HHBIX BO3JICHCTBUI

buochepa — oOmerianerapHas oOoiiouka 3emild, TA€ CYIIECTBYET WIH
cyliecTBoBania xu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
o6uocdepsl u e€ cocra. JKupoe BemecTBo OUocdepsl ¥ €ro PyHKINH.
3aKOHOMEPHOCTH cylecTBoBaHUsl Ouocdepbl. OcobeHHocTH OHOChepsl Kak
rnobanpHOM  dKOCHCTeMbl. J[MHaAMu4eckoe paBHOBecue B Oumocdepe.
KpyroBopotsl BemiecTB ¥ OHOTCOXMMHUYECKHE ITUKIBI (yriiepoja, a3oTa).
PurmuaHOCTS siBNIeHMI B Onocdepe.

3onanpHOCTE OMocdepsl. [lonsatue o Gmome. OCHOBHBIE OMOMEI CyIIU: TYHAPA,
XBOMHBIE Jieca, CMEIIAaHHbIE M UIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHK, TPOMUYECKHE Jieca, BBICOKOTOPbs. Kiumar, pacTUTeNbHBIN WU
KUBOTHBIN MHp OHOMOB CYIITH.

Crtpykrypa U (QyHKIHUS KUBBIX CUCTEM, OIICHKA MX PECYPCHOTO MOTEHIHAaIa U

ouocdepHbIX QyHKIHI
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DKoJIOTMYeCKHe KPU3KChI U MX IpU4KHbL. Bo3aelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO31yIIHOM cpenbl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOIHOM Cpelbl.
Oxpana BoIHBIX pecypcoB. Pazpynienue noussl. OxpaHa IOYBEHHBIX PECYPCOB.
H3MmeHeHue kaumara.

AHTpPOIIOT€HHOE BO3/JEHCTBUE HA PACTUTEIbHBIA M XUBOTHbIM Mup. OxpaHa
PaCTUTEIBHOTO U >KMBOTHOIO MUpa. OCHOBHBIE NPUHIMIBI OXPAHbl IPUPOIBI.
Kpacubie kuuru. Oco6o oxpansemsble mnpupogHsie Teppuropun (OOIIT).
Bboranunueckue caapl ¥ 300J10rMUECKHUE MAPKU.

OCHOBHbBIE TNPUHIUIBl YCTOMYMBOIO Ppa3BUTHsI YEJIOBEYECTBA U IPUPOJIBL.
PanyonanibHO€  TPUPOAONOIB30BAHME M COXPaHEHHE  OHOJIOTMYECKOro

pazHooOpa3us 3emin



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

[Taceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue; [lon pegakuueit
[Taceunuka B.B., buonorus 10 knacc, M.: IIpocsemenue, 2020, 2026
[Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue; [lon penakmueit

[Taceynuka B.B., buonorus 11 knacc, M.: IIpocsemienue, 2021

METOAUYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA
buomnorus. [Toypounsie pazpabotku. 10-11 knaccel. bazoBsiit ypoBens. [laceunuk

B.B., Ieenos I'.I'. Ebumona T.M.,- anekTpoHHbIN BapuaHT Ha TuiaTdopme Lecta

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

[Tnarpopma I[OK

https://interneturok.ru

https://www.yaklass.ru/p/biologiattprogram-11-klass
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