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MNOACHUTEJIBHASA 3AINIMCKA

[Iporpamma no yueOHOMY mipenmery «buonorus» (nanee - OMONOTHSA) Ha
YpOBHE CpelHero oluiero odpazoBaHusi pa3dpaboraHa Ha ocHOBe DenepalbHOIO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii deneparnuny,
dI'oOC COO, Konuenuuu mpenojaBaHusi ydyeOHoro mnpeamera «buosorus» wu
OCHOBHBIX MOJIOXEHUN (penepaibHOl pabodeil mporpaMMbl BOCITUTaAHUSI.

Cornacao nonoxenusim O®I'OC COO mpodunbHbie ydyeOHBIE MPEIMETHI,
u3y4aeMble Ha YIUIYOJIEHHOM YpOBHE, SIBISIIOTCA crnocoOom auddepeHimanum
OoOydeHHsI Ha ypOBHE CpEIHEro OO0IIero oOpa3oBaHUS M MPHU3BAHBI OOCCIICUHTH
IIPEEMCTBCHHOCTh MEXKIy OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPECIHHUM
mpoeccHoHaIbHBIM M BHICIIMM OOpa3oBaHWEM. B TO ke BpeMsi KaXIblid U3 DTHX
y4eOHBIX TPEIMETOB JOJKEH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHHE
o0pa3oBaTeIbHBIX, BOCIHUTATENIHBIX M pa3BUBAIONIMX 3a/a4, CBSI3aHHBIX C
npodopueHTareit 00yJarmuxcs U CTUMYJIUPOBAHHEM HHTEpeca K KOHKPETHOM
00JacT HAY4YHOTO 3HAHMS, CBS3aHHOIO C OHMOJOrHeHd, MEAUIIMHOM, SKOJOTHUEH,
TICUXOJIOTHEH, CTIOPTOM I BOEHHBIM JICJIOM.

[Iporpamma mo ywyeOHOMY mpeamery «buonorus» ma€r mnpeacraBieHUE O
Henu M 3a7adax u3ydeHus: ydeOHoro mnpeamera «buonorus» Ha yriayOonEHHOM
YpOBHE, onpeensieT 00s3aTenbHOoe (MHBApUAHTHOE) MIPEIMETHOE CO/IEpKaHUE, €ro
CTPYKTYpPHpOBaHHWE TO paszjaeiaM H TeMaM, paclipeleliecHue 1o Kjaccam,
PEKOMEHYET MOCIEA0BATEIbHOCTh H3Y4YEHHUS Y4eOHOro Marepuana c y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTeH oOydaromuxcs. B mporpamme 1o Ouosoruu
peayii30BaH TMPUHINAIN TPEEMCTBEHHOCTH C HM3yYCHHEM OHWOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHus, Omaromapss 4YeMy MPOCMATPUBACTCS
HAIpaBJIICHHOCTh Ha  MOCJENYIOUIEe pa3BUTHE  OWOJIOTMYECKUX  3HAHMM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOTO MBIIUICHUS, TMPEACTABICHUN O 370pOBOM 00pasze JKW3HU, Ha
BOCIUTaHUE OEpEeKHOro OTHOIICHUS K OKpYXarouledl mnpupoaHou cpene. B
mporpaMMme 10 OWOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO MpeaMeTa
«buonorusiy B peanmuzauuu TpeboBanuit PIOC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METANPeIMETHHIM M TPEIMETHBIM pe3yibTaTaM OOyYeHHS W B
(GbOpMHUpPOBAaHUU  OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATCILHOW  JIEATEILHOCTH
OoOy4JarmMXcs IO OCBOCHUIO COJEPKaHMS OMOJIOTrHYECKOro oOpa3oBaHUs Ha
YpOBHE CpeJIHET0 00111er0 00pa3oBaHUsI.

VYuebnsiii mpenmer «buosorus» Ha ypoBHE CpeaHEro o0Iiero oopa3oBaHUS
3aBepliaeT OuoJIorMYeckoe O00pa3oBaHME B WIIKOJIE M OPUEHTUPOBAH Ha
paciiMpeHue U yriyojieHue 3HaHui 0OydaromMXcs O JKUBOW MPUPOAE, OCHOBAX



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

N3ydyenne yuyeOHoro mnpeamera «buosorusy» Ha YrIyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO HA MOATOTOBKY OOYYAIOUIMXCA K IOCJIEAYIOIIEMY IOJy4EHUIO
OMOJIOTMYECKOTO  O0pa3oBaHMsi B  By3aX M OpraHU3alUsIX  CPEIHEro
npogeccoHanbHOro oopa3oBanusa. OCHOBY €ro COJAEpKaHUsl COCTAaBISAET CUCTEMA
OMOJIOrMYECKUX  3HAHUM, TMOJIYYEHHBIX MNP HU3YYEHUH  OO0yYaroIIMMUCS
COOTBETCTBYIOILIUX CHUCTEMATHUYECKUX Pa3AesioB OMOJOrMU Ha YpPOBHE OCHOBHOI'O
obmiero obpazoBanus, B 10—11 kmaccax 3TH 3HAHUS MOMY4arOT pa3BuUTHE. Tak,
paciiMpeHbl W YriiyOJieHbl OHMOJOrMYecKHuEe 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKkTepusiX, OpraHU3ME 4YeJOBeKa, OOIIUX 3aKOHOMEPHOCTSIX KHU3HHU,
JIOTIOJIHUTENIHHO BKIIIOYEHBI OMOJIOrMYECKHUEe CBEACHHS MPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCHOJIb30BaThb KaK OPUEHTHUPHI JJIs MOCIENYIOIIETO
BeIOOpa mpodeccun. Bo3moxkHa Takxke WHTErpaius OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOLIMMHU 3HAHUSIMH, MOJTYYEHHBIMH OOYYArOIIUMHCS HpPHU H3yYEHHUH
du3uKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CrpykTypa nporpamMmsbl 1o ydyeOHOMy mpeamery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBbI M 3BOJIOLMOHHBIM MOAXOAbl K H3YyYEHUIO OHOJOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBbIE JJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOLMH OPraHUYECKOrO0 MHUpa Ha 3eMile,
COXpaHEHHs OHMOJIOTMYeCKOro paszHooOpa3us 1utaHerel. Tak, B 10 kjacce
U3Yy4aloTCsS OCHOBBI MOJIEKYJISPHOM M KJIETOYHON OMOJIOTHH, SMOPUOJIOTHU U
OMOJIOrUM Pa3BUTHUS, TEHETUKU U CEJEKIUHU, OMOTEXHOJOTMH U CHUHTETHYECKOM
OMOJIOTHH, aAKTYaJU3UPYIOTCS 3HAHUS OOYYaIOIIUXCS IO OOTaHUKE, 300JI0THH,
aHatromuu, Qusnoioruu uyenoBeka. B 11 kmacce u3ydaroTcsl 3BONIOLMOHHOE
y4€HHE, OCHOBBI KOJIOTUHU U YUeHHE 0 Ouocdepe.

YueOnbiii mnpeamer  «buonorus» mpus3BaH =~ 00ECHEUYUTh  OCBOCHHUE
00 y4aroMMUCs OMOJIOTHYECKUX TEOPUIl U 3aKOHOB, UJIeH, MPUHIIUIIOB U TIPABUJ,
JeKaIIUX B OCHOBE COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHbI MUpA, 3HAHUH O
CTPOCHUH, MHOT0O0pa3ud U OCOOCHHOCTSIX KIIETKH, OpraHu3Ma, MOMYJIsIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOLIMXCS HAYYHBIX JTOCTHKEHUSAX, COBPEMEHHBIX
MCCIEI0BAaHUSIX B OMOJIOTHH, IPUKIIAAHBIX acleKTaX OMOJOrMYecKUX 3HaHuu. J{is
pa3BUTHUS W TOJJEP)KaHUS HHTEpeca 0O0yJaromuxcsi K OHWOJOruu Hapsaay co
3HAYUTENbHBIM 00BbEMOM TEOPETHUECKOI0 MaTepuajia B COACpPKaHUHU MPOrpaMMbl
o OMOJIOTMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS U Pa3BUTHS
TOM WM WHOW 00yacTh OWOJNOTHH, BKJIAJAOM OTEYECTBEHHBIX M 3apyOSKHBIX
YUYEHBIX B pEIICHUE BAXKHEHIINX OMOJIOTMYECKUX U AKOJIOTMYECKUX TPOOIIEM.

Lenb u3yyenus yuyebHoro npeamera «bruonorus» Ha yriryoJI€HHOM YpOBHE —
OBJIaJICHHE  OOYyYarOIIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(PYHKIIMOHAJILHOM



OpraHM3allMd JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCMOJIb30BaTh ATH 3HaHUS B (POPMUPOBAHUHU MHTEpEca K ONpeneaEHHON 00JacTH
npoecCHOHaIbHOM JEeATEIbHOCTH, CBSI3aHHOM C OMOJIOTMEW, WM K BBIOOpY
y4eOHOr 0 3aBeJIeHUs AJIs1 MPOAOIKEHUST OMOJIOrMUeCKOro o0pa3oBaHMsl.

Hoctmxenne 1enu u3ydeHuss ydeOHoro mpeamera «buomorms» Ha
yriIyOJIEHHOM YpOBHE 00€CIIEUNBAETCS PEIICHUEM CIICAYIOIINX 3a1au:

OCBOCHHE OOYYaIOIIUMHCS CHCTEMBbI OMOJIOTHYSCKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIEMIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX |
IpaBUjIaxX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpPA; O
CTPOSCHHUHM, MHOTO00pa3uh U OCOOEHHOCTSX OHMOJIOTMYECKUX CHUCTeM (KJIeTKa,
OpraHu3M, MOMyJSIus, BUJ, OUOreoneHos3, onochepa); o BbIIAIOLMUXCA OTKPBITUSIX
Y COBPEMEHHBIX UCCJIEIOBAaHUSIX B OMOJIOTHY;

O3HaKOMJICHHE OOY4YaloIIMXC C METOJIaMHU T[O3HAHUSI >KUBOU TMPUPOIBI:
MCCIICZIOBATEIIbCKUMU ~ METOJaMH  OWOJIOTUYECKUX HayK (MOJEKYIspHOW U
KJIETOYHOM OMOJOTMU, SMOPHUOJIOTMM W OWOJOTMHM pPa3BUTHSA, TEHETUKU U
CeNeKlUY, OWOTEeXHOJOTUU U CHHTETUYECKOW OWOJIOTHH, TMajJeOHTOJIOTHH,
DKOJIOTHMH);  METOJaMHU  CAMOCTOSITENBHOTO  TMPOBEACHHUS  OMOJOTHYECKHX
UCCIIeIOBaHUNA B Jaboparopuu W B TIpUpone (HaOMIoAeHHEe, W3MEpPEHue,
HKCIIEPUMEHT, MOJICTIHPOBAHHUE);

OBJIaJICHUE OOYYAIOUIUMUCS  YMEHHUSIMHU: CaMOCTOSITEJIbHO  HaXOIUTh,
aHAJM3UPOBATh W HCIIOJIb30BaTh OHMONOTMYECKYI0 HMH(OPMAIINIO; TOIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-)KOHOMUYECKUMU U  IKOJIOTHUYECKUMU
npobjieMaMi YeIOBEYECTBA; OIICHWBATh MOCIEACTBUSI CBOCH MEATEIHHOCTH TIO
OTHOILIEHUIO K OKpY)Karolled MNPUPOAHON cpele, COOCTBEHHOMY 3[I0POBBIO U
3I0POBbI0  OKPY)KAIOIUMX  JItOJIeld; OOOCHOBBIBaTH U COOJIIOJIaTh  MEpHI
npodUIAKTUKY MH(PEKIIMOHHBIX 3a00JeBaHMil, MpaBuia MOBEACHUS B MPHUPOJE U
obecrnieueHusi 6€30MaCHOCTH COOCTBEHHOM JKHU3HENEATENIbHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHBIE OTKPBHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YUYAIOIIUXCS MHTEUIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM
B TIPOIIECCE 3HAKOMCTBA C BBINAIOIMIMMHUCA OTKPBITHSIMH M COBPEMEHHBIMH
HCCNIEOBAHUSIMUA B OHMOJIOTMH, pEHIaeMbIMHU €10 MpoOJieMaMH, METOJ0JIOrHei
OMOJIOrUYECKOro U CCIIEI0BaHMs, IPOBEACHMUS AKCIIEPUMEHTAIbHBIX
UCCIICIOBAHUMN, PEIICHHUs] OMOOTHYECKUX 3a7a4, MOJACIHPOBAHUS OMOIIOTHYECKUX
00BEKTOB U MPOIIECCOB;

BOCTIUTAaHUE y O0YUYaIOIUXCs [IEHHOCTHOTO OTHOIIEHUS K KMBOU MPUPOJIE B
IIEJIOM U K OTJIEIBbHBIM €€ 00beKTaM U SBJICHUSM; (POPMUPOBAHUE IKOJIOTHUECKOM,



TeHEeTUYECKOM TPaMOTHOCTH, OOIIe KyIbTyphl TIOBEACHUS B MPHUPOJE;
UHTETPALlUU €CTECTBEHHO-HAYYHBIX 3HAHUII;

npuoOpeTeHre  OOYYaroIUMHUCA  KOMIIETEHTHOCTH B pallMOHAJIHLHOM
IPUPOJOIIOIBb30BAHUN (COONIO/IEHNE TpPaBUJ TOBEACHUS B MPUPOJE, OXpaHbI
BUJIOB, SKOCHCTEM, OHOC(hEpbl), COXpaHEHUH COOCTBEHHOI'O 3/I0POBbSI M 3[I0POBBS
OKpyXarommx Joae  (coomoaeHus Mep mnpoduinakTukd — 3a00J€BaHHM,
obecrieueHue O€30MaCHOCTU KU3HEACSITEIbHOCTH B UYPE3BbIUAMHBIX CUTYaIUSIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOrMYEeCKUX 3HAaHUHM U YMEHUI B MOBCEITHEBHOM JKU3HH;

CO3JaHUE  YCJOBMW  JJII  OCO3HAaHHOTO  BBIOOpa  OOYYAIOIIUMHUCA
VHJAUBHYaJIbHOU o0pa3oBaTeIbHON TPAeKTOPUH, CTIOCOOCTBYIOTIICH
MOCTENYIONIEMY MPOPECCHOHATBHOMY CAaMOOMNPEICICHNI0, B COOTBETCTBHH C
UHUBUyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETUOHA.

OO1ee 4KMcI0 YacoB, OTBECHHBIX HA M3ydCHHE OWMOJIOTUU Ha yTIyOJIEHHOM
YpOBHE cpeqHero ooduiero oopasoBanus, coctapisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 yaca (3 yaca B HEJIETIO).

OT6op OpraHu3alMOHHBIX (OPM, METOIOB U CPEIACTB 00ydeHHs OUOJIOTUU
OCYILECTBIISIETCSI C YYETOM CIEUU(UKU €ro COAEp)KaHUs W HaIpPaBIEHHOCTU Ha
MPOAODKEHUE OMOJIOTMYECKOTO 00pa3oBaHUS B OpPraHH3alUsAX  CPETHETO
npo(eCCUOHAIBHOIO U BBICIIETO 0OPa30BaHU.

OO0s3aTenbHBIM YCIOBUEM MPU 00YYEHUH OMOJIOTUU HA YIITyOJIEHHOM YpOBHE
ABJISIETCSl TIPOBEACHUE JAO0OPATOpPHBIX U MpakTHueckux pador. Takxke yuactue
00y4JaroMMXCs B BBIOJTHCHUH MPOEKTHBIX U Y4€OHO-MCCIIENOBATENLCKUX PaloT,
TEMaTHKa KOTOPHIX OIpEAETSeTCS YYUTEeNeM Ha OCHOBE  HMMEIOIIMXCS
MaTepUAbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPXAHUE OBYUYEHUA
10 KVIACC

ConepkaHue mporpamMMbl, BBIICJIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHo utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi Ouoorusl — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Owonoruu.  buonormueckme HaAyKM M H3y4aeMble  HMH  TMPOOJIEMBL.
dyHIaMeHTalbHbIE, TPUKIAJAHBIE W TIOMCKOBBIE Hay4YHbIE WCCICAOBAaHUS B
Oouomorumu.

3HadueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. I[Ipodeccun, cBsizanHple ¢ Owosorueil. 3HaueHWe OWOJOTUU B
MPAKTUYECKON JIESITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepunanckuii, 1. I1. I1laBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuier 1 cxembl: «CBS3b OMOJOTHMU C JAPYrMMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBble cuctemMbl Kak MpeaMer u3ydeHus Owuojorur. CBONCTBA IKUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOr0 COCTaBa, JAUCKPETHOCTh U IIEJIOCTHOCTD,
CIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CamMOOpraHu3allus,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTD, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YPpOBHM OpraHM3alid JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIJIETOYHBIM,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreoneHoTHueckuii), Ouocdepupiii. Ilporeccel, npoucxoasme B IKUBBIX
cuctemax. OCHOBHBIC TpU3HAKKA XKWUBOTO. JKW3HB Kak ¢opMma CYIIECTBOBAHUS
Marepuu. Haykn, n3ydaronuye xuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUU.

N3ydyeHnne xkuBbIX cucTeM. MeToabl Ouosornueckoil Hayku. HaOmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTh3anus, Mmeraananus. [loudarue o 3aBUCUMON U
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »dkcnepuMeHnTa. IlocranoBka w
npoBepka rumnore3. Hynesas rumnotes3a. [loHsiTie BBIOOPKM M €€ TOCTOBEPHOCTD.
Pa3bpoc B Oumonmornueckux mgaHHbIX. OIIEHKA JOCTOBEPHOCTH TOJNYUYECHHBIX
pe3yabTaroB. [IpudyuHbl UCKaXEHUS pe3yiabTaToB »KcnepuMeHTta. [loHsTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuipt 1 cxembl: «OCHOBHBIE TpHU3HAKU KU3HW», «buonornyeckue
cuctemel», «CBOICTBAa JKMBOW Marepum», «YPOBHM OpraHu3aluy KUBOU
npupoap», «CTpoeHue >KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YEJIOBEYECKOr0 OpraHusmay», «buoreonenos», «buocdepar», «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue:  jabopaTopHoe  O0OpydOBaHHWE I IPOBEICHUS
HAOJII0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp3oBaHME pA3IUYHBIX METOAOB IIpU
U3YYEHHUH )KUBBIX CUCTEM.

Tema 3. buosiorusi KjieTKku

Krnetka — cTpykTypHO-QYHKIIMOHANbHAS €IWHHIA KUBOTO. Mcropus
oTkpeITuA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBIE TOJIOKEHHUS COBPEMEHHOM KJIETOYHOMI
TEOPHH.

Mertonbl  MONEKYJISIpHOM U KJIETOYHOW  OWUOJOTMHM:  MHKPOCKOIHS,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaIbHOE
LHEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanuvix
K1emok. DIEKTpoHHass MUKpockonusi. Koughokanvnasa mukpockonus. Bumanvroe
(npusicuszHenHoe) uzyuenue Kiemox.

JlemoHcTpanuun

IToptpersr: P. I'yk, A. Jleenryk, T. [lIBann, M. lllneitnen, P. Bupxos, K. M.
bap.

Tabmumer u cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITHI.

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

IIpakTuueckass paGora «l3yueHne MeTONOB KJIETOYHOM OWOJIOTHUHU
(xpomarorpadus, snekrpodopes, mudpdepeHnHAIbEHOEe IeHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumunueckass OpraHu3anms KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boma m €€ ponp Kak pacTBOpPHUTENS, PEAarcHTd, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryJsiuu. MuHepanbHble BEIIeCTBa KIJIETKH, WX OMOJIOrHYecKas
poiib. PoJib KATHOHOB M aHUOHOB B KIIETKE.

Opranunueckue BellecTBa KIETKU. buonornueckue mnogumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypsl OenkoBoi Momekysnbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUUYHAsS
cTpyktypbl. Jlenarypauus. CpoiictBa OenkoB. Kinaccudukauuss  Oenaxos.
buonornyeckue ¢pyHkiuu 0enkos. [lpuonsi.



VYrneBonbl. MoHOCaxapuabl, TUCAXapUIbl, OJUTOCAXAPUJIBI U TIOJUCAXAPHIBL.
O6mmii mmaH crpoeHus U (UBUKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuaet. I'uapodunsHo-ruapodobHbIe cBoOMicTBA. Kitaccudukanus aunumaos.
Tpurmuuepuasl, Qochonunuabl, BOCKH, CTepouIbl. buomornueckue QyHKIMU
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxnennosie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun komrmuiementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnupanb. Mectonaxoxaenue u ouonornyeckue Gpynknuu JTHK.
Buner PHK. ®yuknnu PHK B kitetke.

Crpoenne momnekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue pynkiuu AT®. BoccraHoBIEHHBIE TIEPEHOCUNKU, UX (QYHKIIMHU B
Kietke. /lpyeue wyxneosuompugocghamer (HT®). CexBennpoBanme JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKuU.

CtpykTypHas Ouoyorusi: OMOXMMUYECKHE U OMO(DU3NICCKUE UCCIICOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoniekyn. Mooenuposanue
CMPYKMypsl U QYHKYUU OUOMONEKVI U UX KOMNIeKco8. KomnbromepHhblii Ousaiin u
opeanuyeckuu cunmes OUOMOLEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuun

IToprpetsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmumer 1 cxemsl: «llepmomuueckas Tabnuiia XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MoOJEeKyJbl BoAbl», «BemecTtBa B cocraBe opraHu3sMoBy», «CTpoeHue
MOJIEKYJIbl Oenika», «CTpyKTypbl OENKOBOW MOJEKYJbD», «CTpOEHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JunujaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenue monexkynsl ATDO».

O6opynoBanue: XUMUYECKas mocyia 1 000pyaoBaHue.

JladopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIbI0 KaUeCTBEHHBIX
peaKkun.

JlaboparopHass  pabGora  «lccnemoBaHue — HYKIIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 pyHKIMHU KJICTKH

Tunbel KJIETOK: »JyKapuoTHueckKas U Ipokapuorudeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapruoTuueckon kietku. Kinerounas crenka OakTepuii U apxeu.
Oco0eHHOCTH CTpoeHUsI TeTepoTpodHON U aBTOTPO(PHON MPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

CrpoeHnue U (G YHKIIMOHUPOBAHUE JYKapUOTHYECKON KJIETKH.
[Inazmatnyeckas wmemOpana (mnazmanemma). CrTpykrypa MiIa3MaTU4yecKoOn
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIa3MAaTUYECKYyI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneru€nnas auddy3usi), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts meMOpanbl. Pabotra Harpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuto3. Dk301uTo3. Kierounas
creHka. CTpykTypa u QYHKIHMH KJIETOYHOU CTEHKH pacTEHUM, rpuOOB.

Huronna3zma. [uro3zons. [utockener. JIBuxkeHune 1uToriazMbl. OpraHoubl
kiaeTku. OpHoOMeMOpaHHbIE OpraHOMIBl KIETKW: SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat T'onblku, JTU30COMBI, UX CTpoeHHE U (GYHKUUU. B3aumocBs3b
OJTHOMEMOpPaHHBIX OPraHoHAOB KieTKH. CTpOoeHHE TPaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOpuMbIx OenkoB. CUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHynasipHBIA) — 3HIOIIA3MATUYECKUIN
petukynym. CekperopHas pyHkius anmnapara ['onbmxu. Moougurkayusa 6enkos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyoun pactutenbHbIX KiIeTOK. Knerounsiii cok. Typrop.

[losryaBTOHOMHBIE ~ OpPraHOMABl  KJIETKH:  MHUTOXOHJPHM,  IJIACTHJBIL.
Ipoucxoorcoenue mumoxonopuit u naacmud. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPHUYHBIE W CIIOKHbIE  IJIACTUABl  (OTOCHHTE3UPYIOLIUX  DYKAPHOT.
XJIOpPOIUIACTHI, XPOMOILIACTHI, JEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranounnbl kieTku CTpoeHue M (YHKIIUH HEMEMOpPaHHBIX
OpraHOMI0B KJICTKH. Pu6ocomel. IIpomesxcymounvie Gunamenmeoi.
MuxkpodunameHTsl. Axkmunogvle Mukpoghuiamenmol. MBIIEUHBIE  KIIETKU.
Axmunogvlie KOMHOHeHmbl HeMblueyHblX Kiemok. Mukporpyoouxku. Kietounsiii
neHtp. CrpoeHue U JBWKEHUE JKTYTUKOB U pecHUYEK. MHUKPOTPyOOUKH
nuTorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHMAamu U
muxpompyboukamu. MomopHnvle benxu.

Anpo. O6onouka sigpa, XpOMAaTHH, KapuoILIa3Ma, SAPBIIIKHA, UX CTPOEHUE U
¢yakuuu. SnepHblii OenkoBbli Marpukc. IIpocTpaHCTBEHHOE pacmooKEHUE
XpOMOCOM B HHTephazHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaThUHa — TUCTOHBL. /JuHamuxa s0epHou o6onouku 6 mumosze. Aoepubiil
Mmpancnopm.

Krnerounsle BkmoueHusi. CpaBHUTENbHAS XapAaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTENbHOM, Y)KUBOTHOM, TPUOHOM).

JlemoHcTpanumn



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

Tabmuubr u cxembl: «CTpo€HHE 3YKapHOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHne  pacTuTenbHOM — KIeTKm»,  «CTpoeHue
MUTOXOHAPUN», «A1po», «CTpOEeHHE MPOKAPHOTUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpPENaparbl PAacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpONpenapaThl 0aKTepHabHbIX KIETOK.

JlaGopaTtopHas paGora «l3yuyeHne CTpOEHUS KIETOK  Pa3IMYHbBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBD».

JlabopaTopnas padora «JVccienoBaHue Iia3mMolid3a W JAEMiIa3Molid3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas  padora  «l3ydyeHwe  OBMKEHUS  LUTOILIA3MbI B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BewlecTB U NPpeBpallieHHE YJHEPIrUU B KIEeTKe

AcCUMMIIALINS U AUCCUMUJISIIUS — JIBE€ CTOPOHBI MeTabomm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOdHBIN. YdacThe KHUCIOpPoJa B OOMEHHBIX
mpoueccax. JHEpPreTMueckoe oOecrnedueHne KIeTku: npeBpameHue ATO B
OoOMeHHBIX mporeccax. @DOepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIro
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA W MEXAaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OEJIKU-UHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBuuHBIA CHHTE3 OPraHMYECKMX BEIIECTB B KIETKe. DOTOCHUHTES.
AHOKCcuceHHblll U OKcuceHHblll omocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmsl U NUSMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpOMiIacToB B IpoLecce
dotocunTesa. CreroBas u TemHoBas (azbl. Pomoovixanue, Cs., Cs- u CAM-munwi
gpomocunmesa. IlponykTuBHOCTh (poTOCHMHTE3a. BrusiHue pa3nuuHbIX (aKTOpPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHNE POTOCHHTE3A.

XEeMOCHHTES. Paznoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HuUTpuuIupyronme OaKTepHH, KeIe300aKTepuu, CEepoOaKTEepUH, BOIAOPOIHBIC
OakTepuu. 3HaYEHHUE XEMOCHUHTE3a.

AHa3poOHble opranu3mbl. Buael Opoxenus. I[IpogykTel OpokeHHS M HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIE3HEH.

ABpoOHBIE OpraHu3MBbl. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBuTenbHBIN TaMn. [ THKOIN3 — OECKUCIOPOAHOE PACIICTLICHUE TIIFOKO3bI.

buonornueckoe okMCiIE€HUE, WK KIETOYHOE JibIXxaHue. Poinb MUTOXOHApPUI B
npoueccax ouonorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIUTETBHOE
dochopunupoBanue. Iuepeus memodOpanno2o epaduenma npomonos. Cunme3s



ATD: paboma npomonnoi ATD-cunmaser. IlpeumyiecTBa a’poOHOr0 MYyTH
0oOMEHa BEIEeCTB Mepei aHadPOOHBIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoOHCcTpanuu

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

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

O6opynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBAaHME ISl MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnass  padora «l/3ydyeHue  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIa3bl WA KaTalla3bl).

Jlaboparopnass paGora «UM3ydenne (¢epMEHTATUBHOTO paclICIUICHUS
NEPOKCHJIa BOAOPO/IA B PACTUTENbHBIX U KUBOTHBIX KIETKAX).

JladopaTtopHas pabGora «CpaBHeHHME TmpomeccoB  (OTOCHMHTE3a W
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacsencrpennast uHpopManus u peanu3anus €€ B KJIeTKe

Peakuun matpudHOro cuHrtes3a. [IpUHIIMIT KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOrO CHHTEe3a. Peanusaius HaciencTBeHHOM nH@opmanuu. ['eHeTnueckuit
KOJI, ero csoucrBa. TpaHckpunuus — wmarpuuHbld cuHte3 PHK. [lpuHummne
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpaucnsus u e€ stanbl. Yuactue TpancnoptHbix PHK B OnocunTese 6emnka.
VYcnoBus OuocuHTe3a Oenka. KomupoBanwe amuuokucior. Pons pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzalus reHoMa y
MPOKAPUOT U 3YKApHOT. Perynsdiusi akTUBHOCTH T'€HOB Yy MpPOKapuoT. ['mmnoresa
ornepona (®. XKako0, XK. Mano). MorexynsapHvle MexaHuzmvl IKCNPECCul 2eH08
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsi 2enog. Perynsius oOMEHHBIX
IIPOLIECCOB B KiIeTKe. KiieTouHbI romMeocTas.

Bupychl — HekieTouHble (POPMBI KU3HU U OOJUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuzHeHHbI YUK
JIHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, obaxmepuogpaos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasa.

BupycHbie 3a0oneBanus denoBeka, KUBOTHbIX, pacteHuit. CITN, COVID-
19, counanbHble 1 MEIUIIMHCKUE TTPOOJIEMBI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMpPYKMYpHbuIX buono2udyeckux dannvix. Hanomexunonozuu 6 buonozuu u meouyuHe.
IIpoecpammupyemvie pynkyuu 6enxos. Cnocobvi 00CmagKu 1eKapcma.



JdeMoHCcTpanumn

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

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

IIpakTuyeckas padora «Co31aHue MOJENIN BUPYCay.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsrii mukin, ero mnepuoabl u perymsus. Hatepdasza um mutos.
Oco0eHHOCTH TPOIECCOB, MpoTeKarolmux B uHTepdase. IloaroroBka KIEeTKU K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTHUYECKHI), CUHTETHYECKHU U
MOCTCUHTETUYECKHUM (MMPEMUTOTHUECKUI ) EprUoabl UHTEP(a3bl.

Marpuunbii cunre3 JIHK — perumkanwmsa. Ilpuamuner perumkanuu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUICIIBHOCTD.
Mexanusm perukanun JJHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u

TeloMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTWIl. JIUTUIOWIHBIA W
rarionHbeld - Habopbel  XpoMocoM. ['oMonoruunbie  XpomocoMbl. [losoBbie
XPOMOCOMBI.

Henenue xnetkn — Muro3. CTaauu MHUTO3a M MPOUCXOISAIINE B HHUX

npoueccol. Tunbl muto3a. KapnoknHes u 1murTokuHe3. buonmornueckoe 3HauYeHUE
MHTO3a.

Perynsiiuss MUTOTHYECKOrO MUKIA KIEeTKU. [Iporpammupyemasi kieTouyHas
ruoesb — anomnTos.

KrnerouHnoe siapo, XxpomocoMmbl, (DyHKIMOHAIbHAash TeHOMHKA. MexaHuzmol
npoaughepayuu, ouppepenyuposxku, cmapenus u eudenu xiemox. «l{ugposas
Kemka» — ououngopmamuyeckue mooeiu QyHKYUoHUpOBAHUsL KIeMKU.

JlemoHcTpanun

Tabmuupel 1 cxembl: <«OKU3HEHHBIM LUK KIETKW», «Mutosy», «CrpoeHue
xpomocom», «Permkanus [JTHK».

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

JlaboparopHas padora «3yuenue XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabmroqeHre MUTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue n pyHKIMHA OPraHU3M OB

buonorunueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOUHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OCOOCHHOCTH ~ CTPOCHUST M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepum, apxeu, OJIHOKJIETOYHBIE TPUOBI, OJHOKJIECTOYHBIC
BOJOPOCIH, Apyrue npoTuctbl. KoloHMaIbHbIE OpraHU3MBbl.



B3anMoOCBs3b 4acTeili MHOTOKIETOYHOTO OpraHu3ma. TKaHHW, OpraHbl U
cucTeMBI opraHoB. OpraHnsm Kak e1rHoe nenoe. I'omeocras.

Tkanm pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas,
IOKPOBHAsl, IPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOCHMS,
(YHKUUN U pacroIOXKEeHUsl TKAaHEW B OpraHax pacTeHHil.

TkaHM XKUBOTHBIX M YEJIOBEKA. TWUIbI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCAMHUTENbHAs, MbIllleyHas, HepBHas. OCOOEHHOCTH CTpOeHMs, (YHKIHH U
PaCIONIOKEHHS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHblE W Te€HEpaTUBHbIE OpraHbl pacteHud. Opranbl U
CHUCTEMBI OPTraHOB KMBOTHBIX U 4enoBeKa. OYHKIIMK OPraHOB U CUCTEM OPraHOB.

Onopa tena opranusmoB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUH ckener. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEN.

JIBrokeHue  OpraHm3MoB.  [IBMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPOIIM3MBl M HACTUU. JI[BMKEHHE MHOTOKJIETOYHBIX JXUBOTHBIX M YEJIOBEKa:
MbllIeuHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKUCIOIO Trasa U
MHHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHne >KMBOTHBIX. BHyTpHmonoctHoe u
BHYTPUKJIETOYHOE MHUIIEBapeHue. [IuTaHue MO3BOHOYHBIX JKMBOTHBIX. OTHeEIbI
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurenpHble xene3bl. lIumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuil. Jprxanue >kuBoTHbIX. b dy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOe npixaHue. [[prxarenbHas MOBEPXHOCTb.
XKabepHoe u n€rounoe apixaHue. J{pIxaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIEFKUX IMO03BOHOYHBIX IKHUBOTHBIX.
JIpixaTenpHass cucTEMa 4YenoBEeKa. MeXaHW3M BEHTWISLMMU JIETKUX y NTHI U
MJIeKonuTaromuX. Perymsmus apixanus. JlpixareabHble 00BEMBI.

TpancnopT BEmIECTB y OPraHU3MOB. TpPAaHCIOPTHBIE CHCTEMBI PACTEHUMU.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHass cucrtemMa u €€ OpraHsl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpamieHus. IBOJIOLHOHHBIE
YCIIO)KHEHUS! CTPOCHUSI KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX KMBOTHBIX. Pabora
cepana v e€ peryisaius.

Brinenenne y opranu3moB. Beigenenue y pacreHuid. Bbinenenwe y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. OpraHbel BblaeiaeHUs. DPuabTpanus,
CeKpelusi 1 00paTHOE BCACBIBAHME KaK MEXaHU3Mbl PaOOThl OPraHOB BbIJCICHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOM U BBIAEIUTEIBLHON cUCTEMaMU. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CtpoeHue u GyHKIHOHUPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M LUCTHI MNPOCTEHMIIMX. 3alldTa y MHOTOKJIETOYHBIX pPAaCcTEHUH.
Kyrukyna. CpencrBa macCUBHOM M XUMHYECKOU 3alUThI. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hedl. UMMyHHas cucrema udenoBeka. KiueTouHblil u
TYMOPAJIbHBIA MUMMYHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creuuduueckuit
UMMYHHUTET. Teopusi KIOHaIbHO-CeNeKTUBHOro ummynurera (I DOpmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxxumocts u  perymauus y  opramm3MoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3apaxumocTb U perysinus y
pacteHui. PocTOBBIE BElIECTBA U MX 3HAUYCHUE.

HepBHast cuctema u peduekTopHas peryisiusi y >KMBOTHbIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOLUOHHOE YCIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBI
y XUBOTHBIX. OTAENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedexc u
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

['ymOpanbHas peryysiius U dHAOKPHUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
JKene3pl SHOOKPMHHOM CHUCTEMBI M HX TOPMOHBL JleliCTBHE TOPMOHOB.
B3auMocCBsi3b HEpBHOM M DSHIOKPUHHOW cucTeM. ['unortamaMmo-runodusapHas
cucrema.

JlemoHcTpanun

IToprper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bogopocan», «bakrepun», «lIpocreitmmey, «OpraHbl IIBETKOBBIX PACTEHUN,
«CucteMbl  OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHue JNHCTOBOW IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IInmeBapurenbHass cucrema», «KpoBeHocHass cucreMa», «J/lpIxarempHas
cucreMa», «HepBHaa  cucrema», «Koxka», «Mpleunas  cucreMay,
«BblaenurenbHas CHCTEMa», «JHAOKPUHHAS CUCTEMa», «CTPOCHUE MBIIILbD,
«Mmmynuter»,  «KumeuHnonomoctHele», «CxemMa  NUTAaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE TUIpPBI»,
«Ctpoenune mnaHapun», «BHyTpeHHee CTpoeHue H0XKIAEBOro uepBs», «HepBHas
cucreMa poiO», «HepBHas cucrema narymku», «HepBHas — cuctema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MIIeKOnHUTaroumx», «HepBHas cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENnaparbl OIHOKIECTOYHBIX
OpraHU3MOB, MUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUH
HAaCEKOMBIX, UIJIOKOXKUX, KUBBIE AK3EMIUIAPHl KOMHATHBIX pAacTEHUM, repOapuu
pacTeHuil pa3HbIX OTIEIOB, BJIAXHBIE MPENapaTbl >KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIMH OECHO3BOHOUYHBIX JKMBOTHBIX, CKEJIET YEeJIOBEKa,
00opy/oBaHHE 71l JEMOHCTPAIIUU MOYBEHHOTO M BO3AYITHOTO TUTAHUS PACTCHHM,
paciieryieHus Kpaxmaia u 0elIKoB moj ieicTBueM (hepMEHTOB, 000OPYIOBaHUE NS
JIEMOHCTPALMH OIBITOB IO U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JbIXaTeIbHBIX JBUXKEHUM, MOJIENIM TOJIOBHOT'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaGopaTopHas padora «/3yyeHue TKaHEH KUBOTHBIX).

JladopaTopHas padora «/3ydeHre OpraHoB IBETKOBOTO PACTEHHS.

Tema 10. PazmHokeHMe U pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecroiioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  MOYKOBaHUE,  CIOPYJIALIMS,
(dparmeHTanys, KIOHUPOBAHHE.

ITonoBoe pasmuoxxeHue. IlonoBeie kneTku, win ramersl. Menos. Craguu
Mmeio3a. [loBenenue xpomocom B Mero3e. KpoccuHrosep. buomorndeckuii cMbIcCi
M€03a M TMOJIOBOrO mporecca. Melo3 W €ro MecTo B JKA3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorenes y :kMBOTHBIX. [l0n0BBIE KeEne3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHe3 u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpEeHHEe U AIMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrocoObI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOIOTHs — HayKa
O Pa3BUTHH OPraHu3MOB. Mopghozene3 — 00Ha u3 2nasHuIx npoorem dIMOPUOIO2UU.
Konyenyus mopgoecenoe u mooenu mopghoecenesa. Cragum >MOpHOreHes3a
KUBOTHBIX (Ha mnpumepe Jarymku). [poOnenue. Tumbl  apoOsieHHS.
Jlemepmunuposannoe u HedepmuHupoéannoe Opoobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIOMUX. 3apOAbIIIEBbIE JUCTKU
(racTpymsinus). 3aKiajKa OpraHoB U TKaHEH U3 3apOBIILIEBBIX JIMCTKOB. B3anmHoe
BIUSHUE YacTel pPa3BUBAIOIIETOCA 3apojibllia (dIMOpPUOHATbHAS HWHIYKIUA).
3akimagka T[UIAHAa CTPOEHUSI JKMBOTHOTO KaK pe3yJibTaT HUEpPapXUUECKUX
B3aMMOJICHCTBUI TEHOB. BiusHue Ha >MOpHOHAILHOE pa3BUTUE PA3IUYHBIX
(paxTOpPOB OKpY’KAIOLIEH Cpeabl.

Poct u passutrue xuBOTHbIX. [locTamMOpuoHanbHblii nepuon. Ilpsmoe u
Henpsimoe pasButhe. Pa3zButue ¢ Meramoppo3oM y OECHO3BOHOUHBIX H
MO3BOHOYHBIX KUBOTHBIX. buojlornueckoe 3Haye€HHUE MPSMOrO U HEMPSIMOIo



pPa3BUTHS, UX PACIPOCTPAHCHUE B IpUpojAe. THUIBI pocTa KUBOTHBIX. DAKTOPHI
PETYJSIIUK POCTA )KUBOTHBIX M ueoBeka. CTaauu moCTIMOPUOHATILHOTO Pa3BUTHS
y JKUBOTHBIX U 4eJioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTMYECKUE MPOIECCHI.

Pa3smHoxxenne u pazButue pacteHuil. I'amerodpur u cnopodut. Meiio3 B
KU3HEHHOM TIMKJe pactenuit. OOpa3oBaHwe crmop B TIpolecce Meiio3sa.
I'ametorenes y pacreHuid. OIJIOJAOTBOPEHUE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoilHOE OIJIOJOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl pEeryJsiiMU OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCcTpanuu

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

Tabmuupl 1 cxembl: «BereraruBHoe pa3sMHOkeHUE», «Tumbl Oecrmoaoro
pa3sMHOXEHUS», «Pa3MHOXEHME XJIaMHUIOMOHAAbl», «Pa3MHOXEHHE 3SBIIICHBDY,
«Pa3MHOXeHUEe TUAPBD, «Meho3», «XpomocoMbl», «I'amerorenes», «CrpoeHue
SUIEKJIETKU U crepMaro3ouga», «OCHOBHBIE CTaiuM OHTOreHesza», «lIpsmoe u
HENpsAMOE pa3BuUTHE», «Pa3BUTHE MaUCKOro »xyka», «Pa3zButme capaHum»,
«Pa3Butne JATYmKn», «JlBOWHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUI,
«CTpoeHne ceMsSH OJHOAOJIBHBIX U ABYAOJBHBIX PACTCHHIN», « KU3HEHHBIA LUK
MOpPCKOM  KamycThl», <«OKW3HEHHBIM IUKI MXa», <COKH3HEHHBIM UK
MarnopOTHUKAY, «JKW3HEHHBIN LUK COCHBD».

O06opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpPOIIpENapaThl SHUIEKICTOK |
CIIEpMATO30MI0B, MOJIEIb «L MK pa3BUTHSA JIATYIIKI.

JlaboparopHasi padora «l3ydeHue CTpOEHHS TMOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpenaparax».

IIpakTnueckass padora «BbIsIBIEHME NPU3HAKOB CXOJCTBA 3apOJbIIIEH
IMO3BOHOYHBIX JKMBOTHBIX).

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPAa3MHOXKEHUS BBICIIHX
pacTeHUn».

Tema 11. I'eneTuka — Hayka 0 HaCJEACTBEHHOCTH M HM3MEHYHMBOCTH
OpPraHU3MoOB

Hctopusi CTaHOBJIEHHMS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Menpnens, I'. ne @pusa, T. Moprana. Posib 0T€e4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padoter H. K. Konbnosa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumogeera-PecoBckoro.

OCHOBHBIE T€HETUUYECKHE TTOHITUSA U CUMBOJIBIL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUICNIbHBIE TE€HBI, AJIbTCPHATUBHBIC MNPU3HAKH, JOMHUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TE€TEPO3UT0Ta, YUCTAs TUHUSA, THOPHUIbI, TEHOTHUII, (PEHOTHII.



OcCHOBHBIE ~ METOJbl ~ T€HETUKU:  TUOPUIOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JleMoOHCcTpanuu

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

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

JlaGopaTtopHass padora «Jlpo3oduna Kak OOBEKT T'€HETUUYECKUX

UCCIIENOBAHUID.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHgenss — 3akoH

eAMHOO00pa3ust THOPUIOB MEepBOro nokonenus. [IpaBuno nomuHupoBanus. Bropoii
3aKk0OH MeHaenss — 3aKOH pAaclIeIUIeHWs NPHU3HAKoB. LlUTolormyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHuUs. [ Mnmore3a YMCTOTHI FaMeT.

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

Jurndpuanoe ckpemmBanue. Tpetuil 3akoH MeHens — 3aK0OH HE3aBUCUMOT O
HACJICIOBaHUsl  IIPU3HAKOB. [{uTonoruueckne  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CuerienHoe HacnenoBanue mpusHakoB. Padotsl T. Moprana. CruernseHHoe
HACJICIOBAaHWE T'€HOB, HAPYUICHUE CUECIUICHUS MEXAYy TeHaMH. XPOMOCOMHas
TEOPUsI HACJIEACTBEHHOCTH.

['enerrka nosa. XpoMOCOMHBIN MEXaHHU3M OIPEAEIICHUS Moda. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TETEPOraMeTHBIM MOJ. | eHeTuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaclienoBanne npu3HakoB, CUEIUICHHBIX C MOJIOM.

['enotun kak nenoctHas cucrema. [ImernoTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMOJelcTBUE HEAJUICIbHBIX TE€HOB.
Kommnementapaocts. Onucras. [lomumepus.

['eHeTMUECKMI KOHTPOJIb Pa3BUTHUA PACTECHHI, >KMBOTHBIX U 4YEJIOBEKa, a
Takke (PU3NOIOTUYECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (DYHKITUH.
['eneTnueckue MexaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO035UH
— TIapa3uT» U «XO3SIMH — MHUKPOOMOM». ['€HEeTHYeCKHE acCleKThl KOHTPOJs U
M3MEHEHHUS HACJIEACTBEHHON MH(POPMAIIMH B TMTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JemoHcTpanuu

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

Tabmuier u cxembl: «IlepBbiii 1 BTOpo 3aKoHBI Menaens», « TpeTuil 3akoH
Mengens», «AHAUM3UAPYIOIIEE CKpelnBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CuerieHHOe HacjedoBaHWE NPU3HAKOB Yy JApo3oduibly, «l'eHeThka moay,



«Kapuotun denmoBeka», «Kapuorun npozoduib»y, «KapuoTum NOTHIBDY,
«MHOXECTBEHHBIN aJUIEIIN3M», «B3anMOIECTBUE T€HOBY.

OOopynoBanue: MoOJEAb ISl JIEMOHCTPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHHUS ¢ PACHICNJICHUS MPU3HAKOB, MOJETh JUIs
JEMOHCTPAIlMA 3aKOHA HE3aBUCUMOIO HACJIEIOBAaHUS TMPU3HAKOB, MOJEIb I
JEMOHCTPAlMH CLEIUICHHOI'0 HACJIEJOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «po3odunar.

IIpakTnueckas paGora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIIIBD).

IIpakTnueckas  padora  «M3ydeHue  pe3ysibTaroB  JUTHOPUIIHOTO
CKPELMBaHUs Y IPO30(DUITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumopelictBue reHoTHNa U cpeiabl npu  (popMupoBaHuu ¢GEeHOTHIIA.
N3meHunBOCTh TTpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. BUabI
M3MEHUYMBOCTU: HEHACJICICTBEHHAS! U HACJIEACTBEHHAsI.

MomudukannonHas W3MEHYUBOCTh. Ponb cpeasl B (popMupoOBaHHH
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuanuoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAIIMOHHON
W3MEHYUBOCTH.

I'enoTunuyeckas M3MEHUYMBOCTh. CBONMCTBA T€HOTUITMYECKON M3MEHUYMBOCTH.
Bupl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTal[AOHHASI.

KomOuHaTnBHAs W3MEHYHMBOCTH. Meio03 M TIOJIOBOM TIpollecC — OCHOBa
KOMOWHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATHBHON M3MEHUYUBOCTH B CO3IAHUHU
T€HETUYECKOro pa3Hoo0pasus B Mpejesiax OJHOro BHUja.

MyrauroHHass HW3MEHYMBOCTb. BHAbl MyTalHil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MYyTauMu. SnaepHble U
nUToriazMaTuyeckue myrauu. CoMaTHYecKUe U TMOoJIoBble MyTauuu. [IpuyunHb
BO3HUKHOBEHUs MyTauuii. MyTareHbl W WX BIHASHAE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TIpolecca. 3aKOH TOMOJIOTMYECKHUX PSIJI0B B
HacienctseHHord u3MeHunBocTH (H.W. BaBuiio). BHesinepHas M3MEHUYHMBOCTH U
HACJICJICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, POJb  INUSEHEMUYECKUX (HaKkmopos &
HACe008aHUU U USMEHYUBOCMU (PEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JlemoHcTpanuun

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

Tabmuupl w  cxembl: «Buapl w3MeHUHMBOCTHY, «MoaudukanuoHHas
U3MCHUYHMBOCTD), «KoMOuHaTnBHAA W3MCHUYHMBOCTDY, «Meiio3y,
«OmnogorBopeHue», «I'enernueckue 3a00eBaHUS YeI0BEKa», « BUAbI MyTaIuii.



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

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIMOHHON W3MEHYMBOCTH. llocTpoeHue BapuUallMOHHOTO psia U
BapUALlMOHHON KPUBO.

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

Tema 14. I'eneTnka 4esoBeKa

Kapuorun denoBeka. MexyHapoaHas MporpaMma HCCIIEIOBaHUS T€HOMa
yernoBeka.  MeTonpl  HM3ydeHUsT TEHETHMKH  4YEJIOBEKa:  I'EHEaJOrM4yecKHi,
OIM3HEIOBBIN, LIUTOT€HETUYECKU, MOMYJISIUOHHO-CTATU CTUYECKU U,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOE ONpeeJICHUE TrE€HOTHUIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[M1IP-ananu3a. HacnencrBeHHble 3a00JIeBaHUs YenoBeKa. [ €HHbIE 1 XpPOMOCOMHBIE
0oJie3HM 4YenoBeKa. bolle3HM C  HaCENCTBEHHOM IMPEeapaciioioKeHHOCTHIO.
3HaueHrue MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUU U JICYEHUU T€HETHYECKUX
3a005IeBaHUI 4YenoBeka. MeauKo-reHeTuyeckoe KOHCYJbThupoBaHue. CTBOJIOBbIE
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». DTUYECKHE aClEKThl MCCIICIOBAHUI B
00JacTH peJaKTUPOBAHUS FEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue ¢akTOpbl TOBBIICHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
($u3MUECKOMY M XUMHUUYECKOMY 3arpsi3HEHUIO OKpYXarolen cpenabl. I 'enernyeckas
IIPEAPACIIOI0KEHHOCTh YEJI0BEKA K NATOJIOTHSIM.

JlemoHcTpanun

Tabmuupl 1 cxembl: «KapuoTun uenoBeka», «MeToabl U3y4eHUS] TCHETUKU
yenoBekay, «I eHeTnyeckue 3a001eBaHUS YETOBEKAY.

IIpakTuyeckas padora «CoCTaBJIEHHE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cenexkuusi opraHn3mMoB

JlomecTukanus W cenekuus. 3apoKJICHUE CEJIeKUWH W JOMECTHKALUU.
VYuyenue H. W. BaBunoBa o lleHTpax npOUCXOXKIEHUS U MHOr0o00Opas3us
KYJbTYPHBIX pacTeHU. Ponp celeknuy B CO3aHMM COPTOB PACTEHUU U IMOPOL
#uBOTHbIX. CopT, moOpoxa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacleAcTBeHHOM wu3MmeHumBoctTH H. 1. BaBuioBa, ero 3HaueHue s
CEJIEKIIMOHHOM PaOOTHI.

Metonbl ceneKuoHHOM padoThl. MCKYyCCTBEHHBI OTOOp: MacCOBBIM H
VHINBU1yaJIbHBIH. JTarnsl KOMOMHAIIMOHHON CCJICKIINH. HcnbeiTanue
Opou3BOAUTENEH MO NOTOMCTBY. OTOOp MO TEHOTUIYy C IOMOLIBIO OLIEHKHU
(eHoTHMIa MOTOMCTBA U OTOOP IO Fr€HOTUNY ¢ Nomolbio aHanuza JIHK.

HckycCcTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJIeKUMOHHOW  paloThl.
PannanmoHHbIN M XMMUYECKUN MyTareHe3 Kak UCTOYHUK MYTallMN y KyJbTYPHBIX



¢opMm opranuzmoB. lcronb3oBaHHE TE€HOMHOIO PEJAaKTUPOBAHUS U METO/OB
pexomOuHaHTHBIX JIHK /U1 moydeHus: HCX0JHOTO MaTepuaa Jyisi CENEKIIUH.

[lonyuyenue ITOJINTIONTOB. BnyrpuBuaosas rUOpUIN3aLIHSL.
brmuskoponcTBeHHOE  cKkpemmBaHue, wid  uHOpuAMHT.  HepoacTtBeHHOE
CKpeluBaHue, win ayropuauHr. ['erepo3uc u ero mpuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecrutonus
MEXBUIOBBIX THOPUAOB. [{OCTHKEHUSI CEJIEKITNU PACTEHUN U KUBOTHBIX. «3enéHast
DeoOYUAY.

CoxpaHeHue U U3y4YEeHHE T€HETUYECKUX PECYpCOB KYJIbTYPHBIX PacCTEHUU U
UX JUKAX  poAauded  JUIl  CO3MaHMsl  HOBBIX COPTOB W THOpPHUIOB
CEJIbCKOXO3AMCTBEHHBIX  KYIbTYp. HM3yuenue, coxpawenue u  ynpasieHue
2EeHEMUYECKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YIVUUeHUs CyujeCmayiomux u coO30anusi HO8blx NOpoo, JUHUL U KPOCCO8, 8
MOM yucie ¢ NpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoell U nepcneKmueHblX MmexHo102Ull.

JleMoHCcTpanumn

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

Tabmuibl 1 cxembl: «LIeHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSIOB B HACJIEACTBEHHOW H3MEHUYHUBOCTH,
«Metonpl cenexkuuny, «Otnanénnas ruopuauzamnusy», «MyrareHes.

JlaGopaTopHas padora «l3ydeHue cOpToB KYJIbTYpPHBIX PAaCTCHUN U MOPOJ
JOMAITHUX KUBOTHBIXY.

JlabGoparopHas padora «/3ydyeHrne METOI0B CEJEKIIUU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI.

Ikckypeusi «OCHOBHBIE METONBI M JOCTHXKEHHUSI CEJIIEKUMHU PACTEHHU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIA y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, B J1aOOpaTOPHUIO
arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rus 1 CHHTETHYECKAsA OMOJIOT U

OOBEKThI, MCHOJb3yeMble B OHMOTEXHOJOTUU, — KJIETOYHbIE U TKAHEBbIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpanurmonHas
OMOTEXHOJOrusA: XJEOONeYeHne, IMOIYyYeHHE KHUCIOMOJOYHBIX IMPOAYKTOB,
BUHOAENMEe. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHosioruit. [Ipon3BoicTBO O€nka, aMUHOKUCIOT M BUTAMUHOB.

Co3nanne TEeXHOJOTHIl U MHCTPYMEHTOB LEJIEHANPABIECHHOI0 U3MEHEHUS U
KOHCTPYMPOBAHUS I'€HOMOB C II€JIbI0 MOTYyYEHUs] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEPIKAIMX HE BCTPEUAIOLIUECS B MPUPOJI€ OMOCUHTETUYECKHE MTYTH.



Kiierounass unxkeHepusi. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUN H
#*uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3alUg W  COMATHYECKUU
sMOpuorene3. lMcrnosib30BaHWE TallJIONAOB B CEICKIUM pacTeHuil. [lonyuenue
MOHOKIIOHAbHBIX aumumei. Vcnonv3osanue MOHOKIOHAILHBIX U NOJUKIO HAIbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIIOJOTBOpEHHE. PeKoHCTpyKuus
SMIEKIIETOK U KIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAHTALUH SJIEp KIIETOK.
Texnonocuu 0300p086IeHUs, KYJIbMUGUPOBAHUS U  MUKDOKIOHATbHOZ20
DA3MHOIICEHUS CENbCKOXOZAUCMBEHHBIX KVIbMYD.

XpoMOCOMHass M TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pekomOuHantubix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTMKEHUT WM NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHXEHEPHHU.
DKOJOrMuecKHue U ITHUECKHUE MPOOJIEMbl TeHHON WHKEHEPHUH.

Menununckue ouorexnosnioruu. [locrrenomuas nudposas menunuHa. [THP-
JMarHocTUKa. MeTa0oJIOMHBI aHaIU3, TEHOIEHTPUYECKUM aHalIu3 MpoTeoMa
YEeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 340pOBbs. McCIONb30BaHUE CTBOJIOBBIX
kineTok. TaprerHas Tepanus paka. 3D-Ouommkenepuss s pa3paboTku
(yHIaMEHTAIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTUW, CO3/IaHMsI KOMILIEKCHBIX
TKaHEW COYeTaHUEM TEXHOJOTUH TPEXMEPHOTro OMOMPUHTHUHTA U cKa(doIaIuHTa
JUISL PELLICHMS 3a]1a4 [TIEPCOHATN3UPOBAHHON MEIHUIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C LENbI0 OOecredeHus] KOMOMHUPOBAHHOM
3amuThl oT Bo30Oynutened OPBU, ycraHoBieHHE MOJIEKYISPHBIX MEXaHHU3MOB
dbynakimonupoBanusi PHK-cogepskanux BHUpYCOB, BBI3BIBAIOIINX 0COOO OMAacHBIC
3a00JICBaHMS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuer u cxemsl: «Mcnonb3oBaHNEe MUKPOOPTaHU3MOB B TIPOMBIIIIICHHOM
IPOU3BOACTBE, «KileTouHass nHkeHepus», «I ' eHHas HHKEHepUs.

JladopaTopHas padora «/3ydenrne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llogydyeHrne MOITOYHOKUCIBIX TPOAYKTOB.

JKckypeusi «bUOTEXHONIOTMST — BaKHEWIAs MPOU3BOAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJILMOHHBLIX MNPEACTABJICHUN B
Oonosioruun

OBomonmonHass Teopusa Y. JlapBuHa. Ilpennochliku BO3HUKHOBEHUS
napBuHnA3Ma. JKu3Hb 1 Hay4yHas nesaTenbHocTh Y. JlapBuHa.

JIBr>Kynue cuiibl 3BoOIMY BUAOB 1o Y. J[apBuHY (BbICOKAasi HHTEHCUBHOCTD
pa3MHOXKEHHUS OpPraHM3MOB, HACJEJICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunrernueckod Teopun sBomonuu (CTI). Heurpanshas
teopust 3BomonMu. CoBpeMEHHas 3BOJIONMOHHAs  Ouojorusi. 3HaueHHE
ABOJIIOIIMOHHON TEOPUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MHUPA.

JlemoHcTpanuun

[Toptpersr: Apucrorens, K. JIuanen, K. b. Jlamapk, 3. JK. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. YerBepuxos, 1. U. maneraysen, Jx. Xonzaeitx, . K.
benses.

Tabmuupl u  cxembl: «Cucrema xuBod mnpupoasl (mo K. Jlunuew)»,
«JlectHuna kuBBIX cymecTtB (mo Jlamapky)», «Mexanusm (opmupoBaHus
NpPUCIIOCOOJEHUM y pacTeHud U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectsus Y. lapsunay, «Haxoaku Y. [lapBunay, «DopMbl 60pbOBI
3a cymectBoBanuey, «llopomel romybei», «MHOrooopasue KyIbTYpHBIX (GOpM
KarmycTbl», «[lopoabl 1oManIHUX KUBOTHBIX», «CxeMa 00pa30BaHUsl HOBBIX BUIIOB
(mo Y. HapBuny)», «CxeMa COOTHOIIEHUS JBIXKYIIUX CHJI DSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUHU IBOJTIOLIIY.

Tema 2. MUKpP0IBOIIOLHA U €€ Pe3yJIbTAThI

[lonynsiuus Kak 3ieMeHTapHas eIUHHIA 3BOJIOIUU. COBpEMEHHBIE METO/AbI
OLIEHKM T€HETUYECKOro pa3HooOpasusi U CTPYKTyphl mnomnyianuil. M3menenue
reHopoHa MOMYJSIUU KakK 3JEMEHTAapHOE HBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHeTnyeckoro pasHoecus JIx. Xapnau, B. Baiinb6epra.

OneMeHTapHble (DAKTOPhI (IBMKYIUME CHUJIBI) SBOJIONUU. MyTallMOHHBIN
nporiecc. KomOunatuBHas u3MeHUYMBOCTH. Jlpeiid reHoB —  ciydaiiHble
HEHANpaBJICHHbIE HW3MEHEHUs YacToT auienedl B mnonymsauusax. Oddexr
ocHoBatensi. JDpgexm oOymovirounozo copaviuika. CHuUdCeHUue 2eHemuyeckKo2o
paszHoobpasus: npuuunsl u cieocmsus. Ilposenenue s¢pghexma Opetigha cenos 6
bonvuux u  manvix  nonyaayusx.  Murpanuu.  V3omsmus  TTOMYJISIIMIN:
reorpadudaeckas (mpocTpaHCTBEHHAs ), Ononorudeckas (pempoayKTUBHAS).

EctectBennbiii 0oT00p — HampaBngomuid ¢(aktop sBogouud. Dopmbl
€CTECTBEHHOr0  OTOOpa:  JABMXKYIIUNA, CTAOWIM3UPYIOUIUH,  Pa3pbIBAIOIIMMA
(nm3pynTtuBHbIi). [lonoBoii orO0op. BO3HMKHOBEHHE M 3BOJIOIUS COLMAIBHOIO
MOBEJCHUS JKUBOTHBIX.

[IprcnocOONEHHOCT,  OPraHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOLIMH.
Bo3HUKHOBEHHME  TPUCHOCOONEHW y  opraHu3smoB.  Apomopdo3bl U
uavoananrtanuu. [Ipumepsl npucnocoOIeHui y opraHu3MoB: MOPQOJIOruyecKue,
¢usnonornyeckue,  OHMOXUMHUYECKHUE,  MoBeAeHUYeckue.  OTHOCUTENbHOCTh
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepum U CTpyKTypa. BuaooOpasoBaHue Kak pe3ynbTar
MUKpodBoJtonnu. M3omsiuus — kioueBod ¢akrtop BupoodOpazoBanus. Ilytu u
CHOCOOBI BUI000pa30BaHUS: AJJIONaTPUYECKOE (reorpaduueckoe),



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

Mexanu3Mbl GOpMUPOBAHUS OMOJIOTUYECKOTO pPa3HOo00pasusl.

Pone  sBOmOLMOHHONW Ouonorun B pa3pabOTKe HaydHBIX METOJIOB
coxpaHeHHs1 Onopa3zHooOpa3usi. MUKPOIBOIIONMS U KOIBOJIOIUS Mapa3suTOB U UX
X03sieB. MexaHu3Mbl (POPMUPOBAHUSI YCTOMYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEl.

JemoHcTpanun

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

Tabmuupr u cxembl: «MyTalliOHHas W3MEHUYMBOCTHY, «llomynmsunonHas
CTpYKTypa Buza», «Cxema mposiBieHUs 3akoHa Xapau—BaitnOepray, «/IBuxymimie
CHJIbI 3BOJIOLUNY, «DKOJIOTUYECKass M3OJISIIMS MONYISIUNA CEeBAHCKOM (openny,
«l'eorpaduyeckass M30JSIIUS  JUCTBEHHHUIIBI CUOUPCKOM UM JIMCTBEHHMIIBI
naypckon», «[lonymssuroHHbBIE BOJIHBI YUCIEHHOCTH XHUIIHUKOB U KEpTBY», «Cxema
JIEUCTBUSL €CTECTBEHHOr0 o0TOOopa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«aaycTpruanbHblii MenaHu3mM», «KuBble UCKomaeMbie», «[lokpoBuTenbscTBEHHASA
OKpacka KUBOTHBIX ), «IIpegynpexnaaronias OKpacka KUBOTHBIX»,
«®uznonornyeckue ananranuny, «lIpucnocoOIeHHOCT, OpraHu3sMoB U €€
OTHOCHUTENIBHOCTBY, «Kpurepuu Buma», «Buasl-nBorHukn», «CTpykTypa BUAa B
npupone», «CrnocoOwsl BHmo0OpazoBaHusy, «l eorpaduueckoe BHUI000pa30BaHUE
TPEX BHUJIOB JIAHJBIIICH», «IJKOJOTMYECKOE BUJI000pAa30BaHUE BHJIOB CHHHID,
«Tonumnonsl pacteHuity, «KamycTHO-peIedHbIN THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydelia MTUIl |
3Bepeil ¢ MpUMepaMH pa3IMYHBIX MPUCIIOCOOJICHUN, Yydela MNTHUI[ U 3Beper
pasHbIX BHUJOB, Tepbapuu pacTeHWil OMM3KUX BHJIIOB, OOpa30BaBIINXCS
pa3IMYHBIMU CIIOCOOAMHU.

Jlaboparopnasi palora «BpIsiBIeHHE H3MEHYMBOCTH y 0COOEH OJHOrO
BUJIA.

JladbopaTtopnas  padora  «lIpucnocoOneHuss  opraHusmMoB U  HX
OTHOCHUTEJbHAS LIEIIECO00PA3HOCTH.

JlabopaTtopHas pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUYECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoIIOLHA U €€ Pe3yJIbTAThI

Meronpl  HM3ydeHUs  MaKpo3BOMOLMH. [laneoHTonormueckue  MeTOJbI
u3ydeHus: dBomouuu. IlepexogHsie (GopmMbl U QUIOrEHETUYECKHE  PSIbI
OpPraHU3MOB.

buoreorpadguueckue meronsl u3ydeHus: sBomouuu. CpaBHeHUE (IOpHI U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obOmactu 3emiu. Bujabi-
SHJEMUKH U PEJIUKTBHIL.



OMOpHOSIOTUYECKHE U CPABHUTEILHO-MOP(OIOrHYECKUE METOIbl N3y4eHUs
BOMIIOIMHU. ['eHeTHYeCKMe MEXaHW3Mbl JBOJIIOLMM OHTOI€HE3a W IOSIBICHHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbI.
PynumenTtapHble  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKUE,
OMOXMMUYECKHME W  MaTeMaTU4ecKMe  METOAbl  M3YyYEHHs]  DBOJIIOLUU.
I'omonornunsie reHbl. COBpeMEHHbIE METOJbl MOCTPOEHUS (UIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U SBOIOLMSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (MpaBWjIa) dBOJONMH. [Ipunyun cmenvl QyHKYUIL.
HeoOpatumocts sBomtouuu. ApanTuBHas paauanusa. HepaBHOMEPHOCTh TEMIIOB
JBOJIIOLIHAH.

JleMoHCcTpanuu

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

Tabmuubl u cxembl: «OUIOTEHETHUECKUM Psi JIOMAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punmodutsr»y,  «CemMeHHBbIE
ManopoTHUKW», «buoreorpadguueckne 30HBI 3eMiam», «Jlpeiid KOHTHUHEHTOBY,
«PenukThl», «HauanpHble cTagud SMOPUOHAIBHOTO Pa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE M AHAJOTUYHBIE OpraHe, «PyaumeHThD,
«ATaBU3MBD), «XPOMOCOMHBIE HA0OpbI YEJIOBEKAa M IMIUMMaH3e», «lJIaBHBIE
HampaBJICHUs 3BOITIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOIIOLIUI.

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

Tema 4. IIpoucxoxkaenne U pa3BuTHE KU3HU HA 3emJie

Hayunble rUmoTessl NpPOUCXOXKIEHUS JKM3HM Ha 3emie. AOHOreHes u
naHcnepmusi. [loHayuHble MpeACTaBICHUS O 3apOKICHUM KU3HU (KPEALIMOHU3M).
['mnore3a NOCTOSSHHOTO CaM03apOKICHUS )KU3HU U €€ onpoBepKkeHue onbitamu .
Penu, JI. Cnamnanmnanmy, JI. [lactepa. [Ipoucxoxnenne »u3HU U aCTPOOHUOIOTHSI.

OcHOBHBIE ATaIlbl HEOpPraHU4YECKOU SBOJIOLIHH. [InanerapHas
(reosoruyeckas) SBOJIONMSA. XHUMHYECKas OdBOJIONUA. AOHOTCHHBIH CHHTE3
OpraHM4yeckux BemiecTB u3 Heopranmueckux. Ombir C. Mumiepa u I'. IOpm.
OO6pazoBanue mnoauMepoB u3 MoHoMepoB. KoanepBarHas rumnore3a A. .
Onapuna, runore3a nepBuaHoro OymnboHa J[x. XomnaeiiHa, reHeTUYECKasi TUIoTe3a
I'. Mémnepa. Pubozumbl (T. Yek) m rumoreza «vmupa PHK» V. T'mnbGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKJIETKH.

HUctopuss 3emmn u Meroasl €€ wu3ydeHus. Vckomaemble oOpraHuyecKue
octatku. ['eoxpoHosnoruss u €€ Meronbl. OTHoOcUTENbHAsT M aOCOJIOTHAS
reOXPOHOJIOTHs. I'€0XpOHOIOrnyecKast mKajia: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.



HavanpHble s3Tanbl opraHmyeckod sBomounu. [losiBieHne u 3BoNOIUA
NEPBBIX KJIETOK. DBOMIOIUS MeTabonu3Ma. BO3HHMKHOBEHHE MEPBBIX DKOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOMIEHKN KaK aHaJor MEPBbIX HAa 3eMile COOOIIECTB.
CrpomaronuTtsl. [IpokapruoThl U 3yKapuOTBHL.

[IpoucxoxaeHue 3ykapuoT (CUHMOHOTreHe3). DBOJIOLMOHHOE TPOUCXOXKICHNE
BUpycOB. [IpoucxoxJieHME MHOTOKJIETOYHBIX OpraHuM3MOB. BoO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATambl SBONIONUHU BBICIIUX pacTeHuil. OCHOBHBbIE apomMop(do3b
pacteHnii. Bpixom pacreHnii Ha cymy. IlosBieHHe CIIOPOBBIX pPacTEHHUW U
3aBoeBaHre uMu cymu. CemeHHble pacteHus. lIpoumcxokieHue IIBETKOBBIX
PacTECHUMN.

OcHOBHBIE 3Tambl 3BOJIOLUUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bI
®KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — TMOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie xOopaoBbIE )KUBOTHBIE. JKHU3Hb B BO/E. DBOJIOIMUS TTO3BOHOUHBIX.
[Tpoucxoxnaenue ambubuii U pentuauid. [IpoucxoxIeHHEe MIICKONMUTAIOMMNX U
ntutl. [lpuanun  xmoueBoro apomopdo3a. OcBoeHue O€CIO3BOHOYHBIMH U
[M03BOHOYHBIMHU KMBOTHBIMU CYIIIU.

Pa3Butre Xu3HM Ha 3eMje MO 3paM U MEpUoJaM: apxeul, MpOoTEepO30u,
najgeo3or, Me3030M, KailHo3oih. OOmas  xapakTepucTUKa KiIuMara U
reoJIOTMYECKUX TpoleccoB. llosiBIeHHEe W pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYrineobpazoBaHue: €ro ycaoBUs U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHUSI — SKOJIOTHYECKUE KPU3UCHI Mpouuioro. IIpuuuHel u
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKUN KPHU3UC, €ro
ocobenHoctu. [Ipobiiema coxpanenus GuopazHooOpasust Ha 3emie.

CoBpemeHHasi cuctema opranudeckoro mupa. [lpuHnumnsl knaccudukanuu
opranu3mMoB. OCHOBHbBIE CHCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

JleMoHCcTpanuu

[Toprpersl: ®@. Penn, JI. Cnamnanuanu, JI. ITactep, U. 1. Meunukos, A. W.
Omnapun, [Ix. Xonnenn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuer u cxembl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lactepa mo
U3YYEHUIO CaMO3apoxIeHus Xu3Hu», «Cxema ombita C. Mumepa, I'. FOpu»,
«JTanpl  HEOPraHMYECKOW  ABOMOIMHW»,  «l €OXpOHOJIOTMYECKas  IIKaiay,
«HauvanbHble 3Tanbl OPraHUYEcKoi »BONMIOIUNY, «CxeMa o0pa3oBaHUsI IYKapHOT
nyréM cumoOunoreHesza», «Cucrema >KUBOW mNpupoasl», «CTpoeHHe BHUpPYCay,
«Apomopdo3bl  pacteHuit», «PuHUOPUTH), «OTHOKIETOYHBIE BOIOPOCIN,
«MHOrokneTounsie Bogopocan», «Mxu», «llamopoTHukmy», «I omoceMeHHbIE
pactenus», «OpraHbl I[BETKOBBIX pacTeHHiD», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreiue», «KuilieuHONOIOCTHBIEY,
«IInockue 4EepPBUY, «YneHucroHnoruey, «PBIOBI», «3eMHOBOJHBICY,



«IIpecmbikarommecs», «lItumpy, «Mnekonuraronme», «Pa3BuTue KU3HU B
apxeuckou 3pe», «Pa3BuTue )XU3HU B MPOTEPO3OUCKOU 3pe», «Pa3BuTue KU3HU B
MaJIc030MCKON dpey, «PazBuTue Ku3HU B ME3030MCKOU dpey, «Pa3Burue kxu3HH B
KaitHO30MCKOM 3pe», «COBpeMEHHAast CUCTEMA OPraHUYECKOTO MUPay.

OGopynoBanue: repbapuu pacTEHUM pa3IUYHBIX OTACJIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXXHBIE MPEMapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUICKIIUH
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, 4Yydella NTULl W 3BEPEW,
KOJUIEKIIUA OKaMEHEJIOCTEM, IMOJE3HbIX HCKOIMAEMBbIX, MYJSDKM OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnass sgaGoparopHasi padora «MopaenupoBaHue — ONBITOB
Munnepa—tOpu no n3ydennio abMOreHHOT0 CUHTE3a OPTraHUYECKUX COSAMHEHUN B
MIEPBUYHOM aTMochepey.

JlabopaTropHas pabGora «J/I3ydeHue W oOmMCaHHWE HMCKOIAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOBY.

IlpakTuyeckass pabora «l3yueHue OCOOCHHOCTEW CTPOCHHSI PACTEHUM
Pa3HBIX OTIIEIIOBY.

IIpakTuyeckas padora «3yyeHne ocoOEHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxokaeHne 4eJJ0BEeKAa — AaHTPOIIOr eHe3

Pa3zgensl 1 3a1aun aHTpONOIOruU. MeTo bl aHTPOIOJIOTUH.

CraHOBIIEHHE NPENCTABICHUN O IPOUCXOXKJICHHM YEJIOBEKa. Pennrnosnsie
B033peHUsl. COBpEMEHHbBIE HAYUHBIE TEOPHUU.

Cx0/ACTBO YeNnOBEKa C KUBOTHBIMU. CHCTEMAaTUUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHICCKHE, AMOPHOJIOTHYECKHUE, (hHU3M0JI0r0-OMOXUMHUICCKHE,
noBefeHyeckre. OTIMYMS YEIOBEeKa OT KMUBOTHBIX. [IpAMOX0XKIIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BUTHE rOJI0BHOrO MO3ra U BTOPOU CHUTHAIBHOU
CUCTEMBI.

JBrkyiue cuiibl (pakTopbl) aHTPOIOreHe3a: OMOJIOTMYECKHEe, COLMATIBbHBIE.
CooTHotieHre OMOIOTUYECKUX U COIIMATIBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIuU aHTpororeHe3a. PaHHue 4YenoBeKOOOpazHbIe O00E3bsIHBI
(MPOKOHCYJIBI) ¥ PAHHUE MOHTU/IbI — OOIIKE MPEIKHA YET0BEKOOOPa3HbIX 00€3bsH U
MoJer. ABCTPaNIONUTEKH — JBYHOTHE NPEAKHU JIOAEH. UenoBek yMenbli, MepBble
U3TOTOBJICHUSL OpYAUU Tpyaa. YenoBeK NpsIMOXOISIIUNA U NEPBBIA BBIXOJ JIFOJEH
3a  npeaenasl  Adpuxku. YenoBek redaenbOeprckuii — oOmMM  MpesoK
HEAaHIEPTAIBCKOr0 YEJIOBEKA U YEJIOBEKA Pa3yMHOro. YenoBeK HEaHIEepTAIbCKUI
KAaK BHUJ JIIOJEH XOJOJHOrO KJMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JIEHUCOBCKMM YEJIOBEK, OCBOEHHWE KOHTHMHEHTOB 3a mpenenamu AQpuku.
[TaneoreneTnka u najaeoreH OMHKA.



DBOJIOIMSA COBPEMEHHOI0 4esioBeka. EcTecTBEeHHBIM OTOOp B MOMYJISALIUSIX
yesioBeka. MyTallMoHHbBIN mporiecc W nonuMop@usM. [lomynsiroHHBIE BOJHBI,
npeiid reHoB, Murpanus U «3(pQPexkT ocHOBATENs» B MOMYJALMAX COBPEMEHHOIO
YeJI0BEKa.

Yenoseueckue pacel. Ilonstne o pace. bonpmme packl: €BpOIEOUIHAs
(eBpasuiickasi),  aBCTpajO-HerpoujHas  (SKBaTOpHalibHas),  MOHTOJOUIHAS
(a3maTcko-aMepHKaHCKas). BpeMss M ImyTu pacceneHus 4esloBeKa IO IIIaHETe.
EnuHcTBO  4yenoBeueckux — pac.  HaydHas  HECOCTOSATENBHOCTH  pacHU3Ma.
[IpucrnocoOneHHOCTh YeoBeKa K pa3HbIM YCIOBHUSM OKpPYXarollel Cpebl.
Brnusgnue reorpaduueckoit cpeabl U apeidda TEeHOB Ha MOpP(GOIOTHI0 |
(U3NOTIOTHIO YeNTOBEKa.

MexauciummHapable  MeToAsl B (u3uYeckor  (OMOJIOTHYECKON )
AHTPOIIOJIOTUH.  DBOJIOUMOHHAS ~ AQHTPOIOJOTUMA U MaJCOAHTPOIOJIOTHS
YEJIOBEUECKUX NOMYJHALUN. bHOCOIMaNbHbBIE HCCIEIOBAHUSA IPUPOIBI YEIIOBEKA.
HccnenoBanne K03BOMIONUNA OMOJIOTMYECKOT0 U COIMATIBLHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[loprpersr: Y. lapsun, JI. Jluku, 5. S. Porunckuii, M. M. I'epacumos.

Tabmuupl u cxembl: «MeToJbl aHTPONOJIOTHI», «['0JOBHOI MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHB), «CKeleT 4YeloBEeKa M CKEJIET IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIIME CUIIBI AaHTPOIIOTEHE3a», « IBOIKOLUOHHOE
IpPEBO  4YEJOBEKa», «ABcTpasonutexk», «YemnoBek  ymenslit», «Yenosek
NPAMOXOAAININY, «/eHncoBckuil uenoBek» «Heannepranbipy, «KpoMaHbOHIIB,
«IIpeakun yenoBekay, «ITarbl 3BOJIIOLIMH YEJIOBEKa», «Packl uemoBekay.

O6opynoBaHue: MYyJSDKM — OKaMEHEJIOCTeH, MpeAMETOB  MaTepualbHOU
KyJIbTYphl TMPEIKOB dYEJIOBEKa, penpoayknuu (doTtorpaduu) KapTuH C
MudonornueckuMu U OUONEHCKUMM CIOKETaMHM TPOUCXOXKJICHUS YEJIOBEKa,
¢doTorpapun HaXOAOK UCKOMAEMbIX OCTAaTKOB UEJIOBEKA, CKEJIET YeJI0BEKa, MOEIb
yeperna 4ejJoBeKa M 4Yepena IIMMIAaH3e, MOJENIb KHUCTH YelIOBEKa W KHUCTH
IMMITIaH3€, MOJENH TOPCa IPEAKOB YEIOBEKA.

JlabopaTtopHas pabGora «V3ydeHne OCOOEHHOCTEH CTpOEHUs CKelleTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHue SKOJOrHUECKUX afanTalui YEJI0BEKAY.

Tema 6. Jkonorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB U
HAOPTraHU3MEHHBIX CUCTEM C OKPYKaIollel cpeaoi

3apoxxaeHue u pazButue 3konoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepiuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
9KO0JI0TUH. CBSI3b 9KOJIOTHH C APYTUMU HAYKAMH.



Metonbl sxonoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B DKOJIOTUH:
npupofHble M JaboparopHble. MojenupoBaHue B 3KOJOTUA. MOHUTOPHHT
OKpY>KaroIIel Cpe/ibl: JIOKAJIbHBIN, PErHOHAIBHBIN U TJI00AIbHBIMN.

3HaueHUE DJKOJIOTMYECKMX 3HAHMM JJI  4YEJIOBEKA. OJKOJIOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBA3EH 4YEJIOBEUECTBA C NpuUpomon. PopMHpOBaHHE
JKOJIOTUYECKOU KYJIBTYPbI U KOJIOTMYECKON I'PaAMOTHOCTH HACEJIECHUS.

JemoHcTpanuu

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

Tabmuuel 1 cxemsbl: «Pa3znensl skodorumy, «MeTtoasl sKoaorum», «Cxema
MOHHTOPHUHIA OKPYXKAIOIIEN CPENbD).

JlaGoparopHas pabora «3yuenue METOJIOB 3KOJIOTUYECKHUX
HUCCJICTOBAHUN.

Tema 7. OpranusmMsbl U cpeia OOMTAHUSA

Okonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTU UX nerctBus. Kinaccudukanus
AKOJIOTHYECKUX (DAKTOPOB: aOMOTHIECKHE, OMOTHIECKUE, aHTpororeHHbie. Oomume
3aKOHOMEpPHOCTH JEUCTBHUS 3KoJornyeckux ¢akropos. IIpaBuno munumyma (K.
[Mmnpenrens, FO. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBI.

AlGuotnueckue (aktopel. CBeT Kak dKojorudeckuir Qaxrop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOIO CIIEKTPAa HA OPraHU3Mbl. DKOJOTHYECKHUE TPYIIIbI
pacTeHMl M JKUBOTHBIX [0 OTHOLIEHHMIO K cBeTy. CUTrHaJbHas poJib CBETa.
doTonepuoansm.

Temneparypa kak skonoruueckuii ¢dakrtop. JleiictBue Temmneparypsl Ha
opraHu3mbl. [IoMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxxnocts kak oskomormueckuii Qaxrtop. IlpucmocoOneHus pacTeHuid K
nojiepxkaHuio BogHoro Oamanca. Kmaccudukamusi pacTeHud MO OTHOLIEHHIO K
Bozie. [Ipucnoco6iennst >kMBOTHBIX K M3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, IMMOYBEHHAs,
rIyOMHHAasT  TMOAMOYBEHHAs,  BHYTpHUOpPraHu3MeHHas.  DU3MKO-XUMHUYECKUE
OCOOEHHOCTU cpell oO0uTaHusi oOpranu3moB. [IpucnocoOieHUs OpraHu3MoOB K
KW3HU B Pa3HBIX CpEaXx.

buonornueckue putMbl. BHemHne um BHyTpeHHHUE pUTMBL. CyTOUYHBIE H
roguyHbie puTMbl. [IprCcoCcOOJEHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kusnennvie Qopmbl  opranusmoB. lloHsTMe o0 KuU3HEHHOU (opme.
XKuznenusie popmbl pacTeHUI: AEPEBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOT'OJIETHHUE



TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OHOHTHI, a3pOOHNOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (akTopsbI. Bunpr OMOTUYECKUX  B3aUMOJCHCTBHIA:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, kooneparus,
MyTyaiau3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxJieOHN4YecTBO). Herpoduueckue
B3auMojielicTBUa  (Toruueckue, (dopuueckue, (dabpuueckue).  3HAUCHHE
OMOTHYECKMX B3aUMOACHCTBUI JJs1 CYLIECTBOBAaHMS OPraHU3MOB B Cpefe
obutanud. [I[pyHIUIT KOHKYPEHTHOT'O UCKIIIOUECHHUSI.

JlemoHcTpanun

Tabmuupl ¥ cxeMbl: «IKoJiorudueckue (akTopbl», «CBETOBOW CIEKTpY,
«IKOJOrM4eCKUE TPYIIIbl )KUBOTHBIX 110 OTHOLIEHHUIO K CBETY», «TemIoKpoBHbIE
AKUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOUTaHUSI OpPraHU3MOBY», «bBHOJIIOrMYECKUE PUTMBDY,
«Kusznennole  ¢opMbl  pacteHHil», <«KusHeHHBIE  (QOPMBI  KHUBOTHBIXY,
«IKOCHCTEMA IIUPOKOJIMCTBEHHOTO JEcay, « IKOCUCTEMA XBOMHOrO Jecay, «Llemnu
nUTaHus», «XumHudectBoy, «llapasutuzm», «KoukypeHuus», «CuMOu03y,
«Kommencanmmszmy.

OobopynoBanue: repdapuu pacTeHUW U KUBOTHBIX, MPHUCIIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOIMYECKUX (DaKTOpOB, repOapuu CBETOJMIOOUBBIX,
TEHEJIIOOMBBIX M TEHEBBIHOCIUBBIX PAaCTEHUH, CBETONIOOUBHIC, TEHETIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUJIEKIIMH TETJIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTCHH, dydeNia MTHUIl U 3Bepei, repdapuu
pacTeHuii, OTHOCSIMUXCS K rurpodutam, kcepoduram, me3opuTam, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIWU >KMBOTHBIX, OOUTAIOIIMUX B PAa3HBIX Cpeaax,
repbapuu M KOJUIGKIMU pACTEHUA U IKUBOTHBIX, OOJIQAAIOIIUX dYepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHUM >KU3HU, TepOapuu U
KOJUICKIIUU PACTEHUI M >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OpPM, KOJUICKIIHH
’KUBOTHBIX, yJaCTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTtopnas pabora «BblsBiIeHUE MPUCITOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlabopaTtopHas pabora «BblsBiIeHUE MPUCTIOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhI».

JlaGopaTtopHass paGora «AHATOMHYECKUE OCOOCHHOCTU PACTCHUN U3
pa3HbIX MECT OOUTAHUS».

Tema 8. Jkos10orust BUA0B U NOMYJISALMI

OKOJIOTUYECKHE  XApPaKTEPUCTHKU  MOMYJSALHUU. [lomynsauust ~ Kak
Ouonoruyeckas cucreMa. Poiib HEOTHOPOJIHOCTH Cpelbl, (pUu3ndueckux 0apbepoB U
0COOEHHOCTEW OMOJIOrMU BUJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPbI
nomysinquid. OCHOBHBIE TIOKa3aTelNW MOMYJSIUU: YUCIEHHOCTh, IUIOTHOCTb,



BO3pacTHasT W TMOJOBasg CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTpAIUS.

DKkoyiorudeckasi CTpykrypa nonyssiiuu. OleHKa YUCICHHOCTH TOMYJISIUU.
JInHaMuKa MOMyJSIUU U €€ peryisiuus. bUOTHYecKUi MOTEHLHAN MOIMYJISIUU.
MopaenupoBanue TMHAMUKH onyisiuu. KpuBble pocTa YMCICHHOCTH MOMYJISIIUU.
KpuBbie BbDKMBaHUA. Perynsius 4YHCICHHOCTH TOMYJSILUNA: poiib (HaKTOPOB,
3aBHUCSIINX U HE 3aBUCSIINUX OT MNIOTHOCTH. DKOJIOTMUYECKUE CTPATETUU BUOB (I- U
K-cTparerun).

[Tonsitue 00 »KoMOrMYECKOW HwuIIe Bujaa. MectooOutanue. MHoromepHas
MOJZieNb dKojornueckor Humu Jx.M. XaruuHcoHa. Pa3Mepbl 3KOJIOrMYeCcKOu
Huiy. [loTeHnnanbHas U peasii30BaHHAS] HUIIU.

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

3aKOHOMEpPHOCTH TIOBEACHUS W MHIpaluid KUBOTHBIX. buomornueckue
WHBA3UHU YYKEPOIHBIX BUIOB.

JleMoHCcTpanuu

[Toprper: k. M. XaTunHCOH.

Tabmuet 1 cxeMbl: «ODKOJOTMYECKHE XapaKTePUCTUKHU  TOMYJISIIIUN,
«IIpocTtpancTBeHHass  CTpyKTypa nonyasanuu», «Bo3pacTHple  nupaMubl
nonyysanun», «CKOpPOCTh  3aCEleHHs] TOBEPXHOCTH  3€MJM  PAa3JIUYHBIMU
opranuzMmammny», «Mojenp s3xonorndeckord Humu /x. M. Xatuunconay.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIUH JKUBOTHBIX.

JlaGopaTtopHassi  pabora  «llpucrmocoOneHus ceMsH  pacTeHHMH K
PacCEIEHUION.

Tema 9. Jkos10rus coodmeCTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmiectBa opranu3smMoB. buoneno3 u ero crpykrypa. CBs3um MexIy
OpraHu3MaMH B OMOIIEHO3E.

OxocucteMa kak oTkpbiTas cucrema (A. Ix. Tencnu). DyHKUHMOHAIBHbBIC
OJIOKH OpraHuM3MOB B DKOCHUCTEME: MPOJAYIEHTbl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpodpuueckne ypoBHu. Tpoduueckue uenu u cetu. AOuoTHYecKuE OJOKH
skocucteM. [1ouBbl U Wbl B 3KOcUcTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE  TOKa3areau  JKOCHCTEMBI. buomacca ®  mpomyKius.
DKOJIOTUYECKHUE MUPAMUJIBI YUCETT, OMOMACCHI U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HanpaBnenHsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPOIOI€HHBbIE BO3JEHCTBUS Ha
cykneccuu. KimnmakcHoe cooOmiectBo. bropaznooOpasue U noinHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.



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

AHTpPOIIOTCHHBIC JIKOCUCTEMBI. ATpO3KOCHCTeMa. ATrporieHo3. Pazmmawms
MEXIy aHTPOIIOT€HHBIMU U MIPUPOAHBIMHU SKOCUCTEMAMH.

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

3aKOHOMEpPHOCTH (DOPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHI OPraHW3MOB B
aKkocuctemax. Ponb Kackaowmozo sghghexma u 6u008-30upuxamopos (Kiouesvix
61008) 6 yHKYuOHUposaHuu 3Kkocucmem. IlepeHOC IHEPTUM U BEIIECCTB MEXTY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIIAN U 3KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBUM.

Mexarnusmol 8030eliCmeus. 3aepsA3HeHUl  pPAa3HbIX Mmunos Ha
CcyOOpP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHSIX,
OCHOBbL  DKOJIOZUYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€LLCMBUSL.
MeTomonoruss MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIOTEHHBIX SKOCHCTEM.

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

IIMPOKOJIMCTBEHHOTO JIeca», «DKOCUCTEMA XBOMHOIO Jecay, « DyHKIIMOHAIbHBIE
Ipynnbsl OPraHu3MoOB B 3KocucTteMe», «KpyroBopoT BeEIIECTB B 3KOCHCTEME,
«llenn nutanus (macTOUIHAS, NETPUTHAS)», «DKOJIOrHYECKass TMpaMHia YUCEID,
«IKonoruueckasl nmupamuia OMOMaCChD, «IKOJOTUYECKAs] TUpaMUIa dHEPTUNY,
«O0pa3zoBanue 6ois0Tay, «llepBuunas cykueccus», «BoccranoBienue neca nocie
noxxkapa», «9KOCUcTeMa 03epa», «ArpoleHo3», «KpyroBopoT BeElIECTB U MOTOK
SHEPruu B arpoueHo3er, «[Ipumepsl ypOoskocucTem.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydelia MTUIl |
3Bepeid, repOdapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTnueckas padora «/3yuenne u onucanue ypo0o3KOCUCTEMBDY.

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

IKcKypeusi «DKCKypcUsi B TUIIMYHBIN OMoOreoieHos (B ayOpaBy, Oepe3HsK,
ebHUK, HA CyXO/I0JIbHBIN WU MTOMMEHHBIN JIYT, 03€p0, 00JIOTO)».

IKCKypcusi «IKCKypcUs B arpo’KOCUCTEMY (Ha MOJ€ WIM B TEILIUYHOE
XO35IUCTBO)».

Tema 10. buocgepa — riiodanbHasi IKoCUCTEMA

buochepa — oOmermmanerapHas o00o0jg04ka 3eMiiM, TAE€ CYIIECTBYET WU
CyIIIECTBOBAJA XKU3Hb. PasBuTHe mpejcTaBiennii o ouocdepe B Tpynax 3. 3rocca.



VYuenue B. U. Bepnanckoro o 6uocdepe. O6mactu 6uocdepst u e€ cocras. JKupoe
BeliecTBO Ouocdepsl U ero HyHKIIHH.

3aKOHOMEpPHOCTH cylecTBoBaHUsl Onocheprbl. OcodeHHOoCcTH OHMocdepbl Kak
rI100abHOM SKocUucTeMbl. JJuHaMudeckoe paBHoBecue B ouocdepe. KpyroBoporsl
BEIIECTB U OMOr€0OXUMHUYECKUE LUKIIbI (Yriepoaa, a30Ta). PUTMUYHOCTD SIBJICHHI
B Onocdepe.

3oHanbHOCTh OWocheprl. Ilonstue o Omome. OCHOBHBICE OHOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeca, CMEIIaHHbIE U MUPOKOJUCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
MyCTBIHU, TPOIMYECKUE JI€Ca, BHICOKOTOPhsi. KmuMar, pacTUTEIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa u QYHKIHS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTSHITHAIA U
o6nochepHbIX QyHKIUH.

JdeMoHCcTpanuun

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

Tabmuer u cxembl: «['eocdepsr 3emumy», «KpyroBopor azora B mpupoje,
«KpyroBopor yriepoga B mnpupone», «KpyroBopor Kuciopoja B IMPUPOIEY,
«KpyroBopor Boabl B mpuponae», «OcHoBHbIe OMOMBI cymn», «KimMarnueckue
nosica 3eman», «TyHapay, «Taitray, «CMemanubiii jec», «IIIupoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHDY, « Tponuueckui Jiecy.

O6opynoBanue: repdbapuu paCTeHUH pa3HbIX OMOMOB, KOJIICKITUN KUBOTHBIX.

Tema 11. YestoBek U OKpy:Kawiuas cpeaa

OKOJIOTMYECKHE KPU3HChI M WX NpUYMUHBL. Bo3aeiicTBue uenoBeka Ha
ouochepy. 3arpszHenue BoO3AymHON cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kinumara.

AHTpPONIOT€HHOE BO3/ICWCTBUE HA PACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO W KUBOTHOrO MHUpa. OCHOBHBIE MPUHILMUIBI OXPaHbl MPUPOJBIL.
Kpacubie xuuru. Ocobo oxpansembie mnpupognsie Ttepputopun (OOIIT).
borannueckue caqbl U 300JI0rHYECKHE TAPKU.

OCHOBHBIE MNPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA U MHPUPOJBIL.
PanvonanbHO€  MPUPOJONOIB30BAHME M COXpaHEHHE  OMOJIOTMYECKOro
pazHooOpazust 3emusd. OOImIKME 3aKOHOMEPHOCTH TIJI00AJbHBIX HSKOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €r0 BEPOATHBIE MOCIECTBUS.

Pa3zButrie METOJIOB MOHUTOPHHIA pPa3BUTHUA ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle UCCIe008aHUsl nepexooa K pecypcocbepezaroujeii u
KOHKYPEHMOCNnOoCcoOHOU dHepeemuke. buonoesuueckoe pasnooodpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuusarouwjue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U dkocucmem. (OcHoOBbI



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

JleMoOHCcTpanuu

Tabmumet  u cxeMbl:  «3arpsisHeHHe  atMocepb»,  «3arpsisHEHHE
ruapocepb», «3arps3HeHue nouBb», «llapHukoBbI  3PdexT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY, «MoIeTH yIPaBIIEMOTro MUPa.
O6opynoBanue: ¢ororpadun oXpaHseMbIX pacTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccuiickoit @enepanuu, KpacHoil KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
BNOJIOI'A HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpyKkType TUYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOTrpamMMbl MO OMOJIOTHH
BBIJICJIEHBI CJEIYIOIIME COCTABIIAIONIME: OCO3HAHUE OOYUYaIOIIMMUCA POCCUUCKON
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMNPENEJICHUI0, Haiuuyue Mmomusayuu K OOydeHUI0  OHOJIOruw,
yenenanpasieHHoe pazéumue BHYTPEHHUX YOCXKIEHUN JHUYHOCTH HA OCHOBE
KITIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAJAULMNA Pa3BUTHS OHOJIOTHUECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENBHOCTH I[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMH, MPHUCYIIUMHU CHCTEME
OMOJIOrMYeCKOro  OOpa3oBaHUs, Haauyue  NpPABOCO3HAHUS  SKOJIOTMUYECKOH
KYJbTYPBL, CHOCOOHOCMU CMABUMb TIENHA U CTPOUTD KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl MO OMOJIOTMH JOCTHIalOTCS
B €IUHCTBE Yy4yeOHOW M BOCIUTATEIBbHON JESITEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKHUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHSTHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEICHUSI U CHOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUSA H
CaMOpa3BUTHUS, pA3BUTHUSI BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA H
YBOXECHHS K 3aKOHY M IPaBOMOPSAKY, YEJIIOBEKY TPyJa U CTaplIEMy MOKOJICHHUIO,
B3aMMHOTO YBa)XX€HUs, OEpEKHOr0 OTHOILIECHUS K KYJIbTYPHOMY HACIEAUIO U
TpaauLMsM MHOTOHAaUMOHaIbHOTrO Hapona Poccuiickont ®denepauuu, npupone u
OKPYXKAIOILIEN CPEIE.

JImdHOCTHBIE pe3yNbTaThl OCBOEHUs Yy4yeOHoro mnpeamera «buonorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTB U CITIOCOOHOCTH 00YUaIOIUXCSl PYKOBOICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIbITA W ONBITA ACSITEIBHOCTU B MPOILECCE pPeaan3aldyd OCHOBHBIX HaIlpaBJICHHI
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh T'PAXKAAHCKON MO3ULIMN 00YHAIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX MPaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBONOPAIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKON JEATEIBHOCTH TIPU CO3/aHUHU
y4eOHBIX TPOCKTOB, PEIICHUH Y4eOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OIPEEATh COOCTBEHHYIO IIO3HMIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YYWUTHIBATh B CBOMX JICHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOT'O
B3aMMOJICHCTBHUS JIIOJICH C pa3HBIMU YOCKJICHUSAMH, KYyJbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIBHBIM IOJIOKECHHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IPOLECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEJOBATEIbCKUX 3a7a4, YBaXXUTEJIHHOTO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMPH OOCYXJIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO CONICPIKAHMS;

TOTOBHOCTb K TYMaHUTapPHON M BOJIOHTEPCKOM JNEATENbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD pOCCUICKOM rpaxJaHCKON UACHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU MEPE.
Ponuuou, ropmoctm 3a cBOM Kpail, cBOW PoanHy, CBOM A3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCUMCKHUX YUE€HBIX B CTAHOBJIICHHE U
pa3BuTHE OWOJIOTHM, TOHUMAHMS 3HAUYCHHWS OWOJOTMHU B TIO3HAHUW 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOI'O OOIIECTBA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXeHUI0 M 3ammute OTeuecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyaL0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUKMCKOI0 HAPOI1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTENM CEMEMHOM KW3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy/la, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHUE SMOLIMOHAIBHOIO BO3JICHCTBUSI dKUBOM IPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIP&KEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnmuTaHusi, (POPMUPOBAHUSI KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBLHOI0 0JIAT ONOJIYYHS:

MOHMMAaHUE U peau3alus 30pOBOro M 0Oe3omacHoro obpasza >KHU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOQIaHCUPOBAHHBIA PEXKUM 3aHATUM W OTHbIXa, pEryisapHas Quznyeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJI WHJIWBHAYAILHOTO W  KOJUICKTUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAITUSX, YIPOKAIOIINX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHME TOCJICACTBUI W HENMPHUITHS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOro BOCIIUTAHUS:

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

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIIPaBJICHHOCTH, CITIOCOOHOCTh MHHUITMHPOBATH, IJIAHUPOBATH U CaMOCTOSTEIHLHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

HHTEpPEC K pa3NMuyHbIM cdepaM MpoPeCCHOHATLHON ACITEIIBHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaTru30BbIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa3OBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3KOJIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIINIEHWE YPOBHSA OSKOJOTHYECKON KYyJIbTYPhI: TNPUOOPETEHUE OIbITa
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TOCIEACTBUM  JUIS
OKpYXarouien cpeibl;

OCO3HAHHE TJIO0AIBHOT'O0 XapakTepa JKOJOTMUECKHX MpoOIeM W MyTed uX
peleHus;

CIIOCOOHOCTh HMCMOJIb30BaTh NPHOOpETaeMble MPU HM3YYEHHU OHOJIOTHU
3HaHWST W YMEHUS TpU PEIICHWH TPoOJIeM, CBSI3aHHBIX C PAMOHAIBHBIM
IPUPOJIONOJIb30BAaHUEM  (COOJIIOJICHUE  TpaBWJI  TOBEJAEHUS B MPHUPOJIE,
HAIIPAaBJICHHBIX HAa COXPAaHCHHWE pABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
dKOCHUCTEM, Orochephl);

aKTUBHOE HENPUATHE JEHCTBUN, NPUHOCAIINX BpPEI  OKPYKAFOIICH
PUPOTHON Cpeie, YMEHHE IMPOTHO3MPOBATh HEOIArOMPHUITHBIC SKOJOTHYECKUE
MOCIIEACTBUS MPEANPUHUMACMbBIX JIEUCTBHUI U MIPEOTBpAIaTh UX;



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

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYyJIbTYpPbl Kak CpelIcTBa
B3aMMOJIECHCTBUS MEXY JIFOIbMHU U TIO3HAHUS MUDA,;

NOHMMaHUE creuu(@UuKy OHOJIOTMM Kak HayKd, OCO3HaHUA €€ poJid B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MPENCTaBICHU 00 OKpPYXarOUIEM MHUpPE KaK O €JUHCTBE MPUPOIbI, YEIOBEKa U
obmiecTBa, B INO3HAHMM HIPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIeHHH HpoOseM
COXpaHEHUs IPUPOJTHOIO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMU Il COBPEMEHHOM IIMBUIIM3ALINHU:
o0ecrieueHuss HOBOTO YpPOBHS pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTh pPEeCypcHble  MpOOJEeMBbl  Pa3BUTHUSA
YeJIOBEUECTBa, MOMCKA MyTEeH BbIXO/A U3 TNI00ATBHBIX SKOJOTMYECKUX MPoOsieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAILHOMY
UCMOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMUECKHX 3HAaHUM B ULEJAX
NOBBIIICHUS OOLIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIMOHAJIbHOM IPaMOTHOCTU oOywaroumxcs, (GopMupyemon
MpU U3Y4EHUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTHU METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJb30BaTh IIOJIydaeMble 3HAaHUS Ul aHalu3a Hu
OOBSCHEHHUS SBIICHUW OKPY)KAIOIIEr0 MUPA U MPOUCXOMSIINX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 MOJYYE€HHSI TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOATEIBLHO HCIOJb30BaTh OHUOJOTMYECKUE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTHM HAY4YHOW AESATENbHOCTH, T'OTOBHOCTH OCYILECTBISAThH
IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHANBUYaJIbHO U B TPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPBIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAHUM MO OWOJOrMH B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeiMeTHbIE pe3yibTaTbl OCBOEHUSA y4eOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMble s (OpPMHUPOBAHHS MHUPOBO33PEHUS OOYUaAOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIEHAYyYHbIE MOHATHS, OTPaKAIOIINe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEUU(PHUKY METOJOB IO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BEIIECTBO, 3HEPIUs, SBJIEHUE, IPOLECC,
CUCTEMa, Hay4yHbIM (akT, NPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCIIe/IOBaHUE,  HAONIOJIEHUE, M3MEpPEeHHe, OKCIEPUMEHT U  JApYyrue);
yHHUBEpCAJIbHbIE Yy4yeOHble JEHCTBUS (MO3HABaTElIbHbIE, KOMMYHHUKATHBHBIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTM M COLHMAIBHON KOMIETEHUHUH OOYydJaromuxcsi; CHOCOOHOCTD
o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUIIIIMHAPHEIE,

MHPOBO33PEHUYECKNE 3HAHWS W YHUBEPCAIbHBIC yUeOHBIE JCHCTBUS B
MO3HABATEIBHOM U COITUATIBHON MPaKTHUKE.

B pesymbrare wu3ydeHuss OHOJOTMHM Ha YyPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOydaromerocs OyayT chOpPMHUPOBAaHBI  MO3HABaTEIbHBIC
YHHUBEpPCAIbHbIC yUeOHBIC IEUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC
JCUCTBUS, PETYISITUBHBIC YHUBEpPCAJIbHBIC Yy4YeOHBIC EHCTBHS, COBMECTHAs
JeSITeTHbHOCTb.

MeranpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAaMMBI CPEIHEro O0OIIero
00pa30oBaHUs JOJKHBI OTPAXKATh:

OBnagenne YHHUBEPCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHe JeHCTBHS:

CaMOCTOSITESILHO  (OpMYJIUpOBaTh M aKTyaJIM3UPOBATh  MPOOJEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSGHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHayM3a, CUHTE3a, CpaBHEHUsI, Kiaccupukau, 0000IIeH s ), PaCKPhIBATh CMBICIT
OMOJIOTHYECKUX TOHATHNA (BBIACTATh WX XapaKTePHBIE MPU3HAKH, YCTAaHABINBATH
CBSI3U C JIPYTUMU MTOHSATHUSIMH);

ONPEACIATh MM JACATEIBHOCTH, 3a7aBas TMapaMeTpbl W KPUTCPUU HX
JOCTHKEHUSI, COOTHOCUTH PE3YyJIbTAThI ICSITCIHBHOCTH C TTIOCTABICHHBIMHU IICIISIMH;

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

CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIC, JEAYKTUBHBIE, TIO
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICTIbHBIC cpencTtBa IS peICTaBICHUS
CYIIIECTBEHHBIX CBS3€H W OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



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

pa3pabarbiBaTh IUJIAH PELICHUs] MPOOJEMBbl C YUYETOM aHAIU3a MMEIOLIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LeJISIM, OLICHUBATh PUCKU MOCIEACTBUI 1€ATEIbHOCTH;

KOOPAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE eHCTBUSA:

BJIaJIETh HABbIKAMU Y4e€OHO-MCCIIE0BATEIbCKON U MMPOEKTHOM JESITeNbHOCTH,
HaBbIKAMHU  paspelieHusi mnpoljeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB MO3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 10 IOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalLHsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX U COLIMAIIBHBIX MPOEKTOB;

(dbopMupoBaTh HAyYHBIA TUI MBILIUICHUS, BIaJIeTh HAYYHOH TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHSITHSIMHU U METOJIaMU;

CTaBUTh W (QopMynHpoBaTh COOCTBEHHBIC 3a7auvi B 00pa3oBaTEIbHOU
TESITEeTLHOCTU U )KU3HEHHBIX CUTYaIINsX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUTaTh TUINOTE3y €€ pelleHUs, HaXOIUTh apryMEHThl AJis J10Ka3aTeIbCTBa
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3MPOBATh TOJYYEHHbIE B XOJA€ peIIeHHs] 3a7aud pe3yJbTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

JlaBaTh OLEHKY HOBBIM CUTYAllUSIM, OLICHUBATh MPHUOOPETEHHBIH OIIBIT;

OCYILECTBJISITh LEJICHAIIPABICHHBIM IOUCK IEpEeHOCa CPEJICTB U CHOCOOOB
NENCTBUS B MPO(PECCUOHATIBHYIO CPENLY;

YMEThb IEPEHOCUTh 3HAHUS B I03HABATEJBHYI0 M IPAKTUYECKYIO 00J1acTH
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX IPEIMETOB,

BBIJIBUTaTh HOBbIE WJIEH, MpeAJiaraTb OPUTHHAJIbHBIE MOAXOJbl U pEIlICHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOusi, HAYYHO-TIOMYJSIPHOM JHUTepaType, OHOJOTMYECKUX CIOBapiX H
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETe), aHaIU3HpPOBATH



UH(GOPMAIUIO pa3IMYHbIX BUAOB U (POPM IPEICTABICHUS, KPUTUUECKU OLICHUBATh
€€ JTOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTS;

(opMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3IMYHBIE METOABI PU MOHUCKE U
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3azay;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHMS PA3IIHMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYIO  (OpMYy  TpEACTaBICHUS
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
" JIpyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKUe 3HAKH U CUMBOJIBL, (HOpMYJbl, a00OpeBUaTypy, HOMEHKIATYDPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAIHOCTH;

BJQJIETh ~ HABbIKAMM  pPACIIO3HABaHUS WM 3allUThl  MH(}OpMaIuw,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OgyageHne yHUBepPCAIbHBIMUA KOMMYHUKATUBHBIMHU AeHCTBUAMM:

1) oGienme:

OCYILECTBIIATh KOMMYHUKALIUH BO BCEX cepax KU3HU, aKTUBHO yHaCTBOBATh
B JMaJore WM AUCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCUTEIBHO BBINOJIHEHUS MpPEIIaracMou
3aJla4u, YUUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3ULUNA APYIMX YYaCTHUKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOILEHUs, IOHMMAaTh 3HA4YECHUE
COLMATBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCHCTBHS, NMOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (popMe GOpMyJIMPOBATh CBOM BO3PAKEHHUS,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMAaTh W MCIOJb30BaTh MPEUMYILIECTBA KOMAHJIHOM M WHAMBHIYyaJIbHOU
paboThI pU pEIICHUH OMOJIOTUYECKOM MPO0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJICUCTBHS MPU PELIEHUN YUYEOHOU 3a1a4u;

BBIOMpPATh TEMATUKY M METOJIbl COBMECTHBIX NEHCTBUUA C YYETOM OOLIUX
UHTEPECOB U BOBMOMKHOCTEN Ka)JI0I0 YIEHA KOJIJIEKTUBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTe poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIAaTh pe3yJbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
O0IIM pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

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

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyageHne yHUBepCaIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHWS JUIsl BBISIBICHUS MpoOJieM U UX
pelIeHUs B )KMU3HECHHBIX U YYCOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHUSAX M MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh NO3HABATEIbHYIO JIEATEIBHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsTh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO IIUPOKOM SPYIUINH B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIAJIeTh  HABbIKAMHU  I[IO3HABATEJIIbHOM  pediekcuu  Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHMI, UCHOJB30BaTh MPUEMBI peduieKCUU 7Sl OLEHKH CUTYyallud, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;



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

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHThl JAPYIMX IPH aHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYrUX HA OLUINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU € TO3ULIMU APYTOro YeJIOBEKa.
MNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHBIE pPE3yJIbTATHI OCBOCHHUS COACPXKAHUA YUEOHOTO TIpeIMeTa
«buonorusiy Ha yriayOJIEHHOM YpPOBHE OPHEHTHPOBAaHBI Ha OOCCIICUCHHE
npopuwibHOro  oOydyeHus  oOywarommxcss  Ouonorur. OHHM  BKJIIOYAIOT:
cneruduyeckue i1 ONOJIOTUY HAYIHBIC 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBHUI 110
OCBOCHHIO, UHTEPIPETALNHN U MPEOOPa30BAHUIO 3HAHUN, BUJBI JEATEIHLHOCTU MO
MTOJIYYCHHUIO HOBBIX 3HAHUN M WX MPUMEHEHUIO B Pa3IMYHBIX YUCOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBbIX cuTyanusax. [IpenMerHbie pe3ynbTaThl MPEACTABIEHBI IO
roJilaM U3y4eHHsl.

[IpenmeTHBIC pe3ysbTaThl OCBOSHUS ydeOHoro mpenmera «buonorus» B 10
KJacce NOIKHbI OTPaXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCTe€ U PO OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B
MO3HAHWUW  3aKOHOB TPUPOJBI W  PEIICHHH TpoOJieM  paliOHAIBHOTO
PUPOIOTIOJIB30BAaHUS, O BKJIAJIE POCCUUCKUX U 3apYOEKHBIX YUEHBIX B PA3BUTHE
OMOJIOr U N,

BJIQJICHHUE CHUCTEMOM OHWOJIOTMYECKMX 3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralonye OUOJIOTMYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusmM, MeTa0olu3M, TOMEOCTa3, CaMOPEryJIus, CaMOBOCHPOU3BENIECHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTh, POCT U pPa3BUTHE), OMOJIOTUYECKHUE TEOPUH
(knerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, XpoMOCOMHas TEOPHS
HacieacTtBeHHoctu T. Moprana), ydenus (H. V. BaBuioBa — o 1eHTpax
MHOroo0Opa3usi ¥ MPOUCXOXKJCHHUS  KYJIbTYpPHBIX  pPAacTE€HUM),  3aKOHBI
(enHOOOpPa3us MOTOMKOB TEPBOTO IMOKOJEHHUS, PACHICIJICHUs, YUCTOThl TaMerT,
HE3aBUCUMOro HacienoBanuss [. MeHaenss, TOMOJOTMYECKUX pAIOB B
HaCJIEACTBEHHON U3MEHUYNBOCTHU H. . Basuiiona), TIPUHLMIIBI
(KOMIUIEMEHTApHOCTH);

BJIaJICHWE OCHOBHBIMM METOAAaMU HAyYHOTO TO3HAHUS, HCIOJb3YEMBIX B
OMOJIOTHYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB (OMUCAHUE, U3MEpPEHUE,
HaO0JII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICTISTH CYIICCTBECHHBIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOUYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, B TOM YMCIE
OaxTepuii, rpruOOB, pacTEHUI, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB U CHCTEM
OpraHOB pacCTEHWIl, >XUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEIEATEIbHOCTH,
NPOTEKAIOMINX B OpraHU3MaX PAaCTCHHH, )KUBOTHBIX U YEJIOBEKA, OMOIOTHYECKUX
poIeccoB: oOMeHa BemecTB (MeTadou3M), MpeBpaIieHUs] YHEPTUU, OPOKEHHS,
aBTOTPOGHOTO U TETEPOTPOPHOrO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, M€03a, TaMeTOoreHe3a, YMOpUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIUBUAYaJbHOIO  pa3BUTHUA  OpraHu3ma  (OHTOTEHE3a),
B3aMMOJICHICTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBIMBATh B3aMMOCBSI3M MEXJY OpPraHOMIAMH KIETKH U HX
(YHKIHUSIMHU, CTPOGHHUEM KIIETOK Pa3HbIX TKaHEW W HMX (QYHKIUSAMHU, MEXKIY
opraHaMd W CHCTEMaMH OpPraHOB y PAaCTeHUM, >KMBOTHBIX M YEJOBEKa W UX
(GYHKIUSIMHU, MEXAYy CHUCTEMaMH OpPraHOB M HUX (PYHKUHUAMH, MEXIY 3TalaMu
oOMeHa BeIIEeCTB, dTallaMy KJIETOYHOTO IUKJIA U )KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTanmaMu SMOPUOHATLHOTO PAa3BUTHUS, TEHOTHIIOM M (PEHOTHNOM, (EHOTUIIOM HU
dbakTopamMu cpesibl OOUTAHUS;

YMEHUE BBISIBIATH OTJIMYUTEIbHBIEC NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuH, )KUBOTHBIX U YEJIOBEKA;

YMEHUE HCHOJIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OHOJIOIMYECKYIO
TEPMUHOJIOTHUIO U CUMBOJIHMKY JJISI JI0Ka3aTelIbCTBa POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHUE pelIaTh OMOJOTHYeCcKUe 3a7a4uu, BBISIBISTh IPUIMHHO-CIIEICTBEHHBIE
CBSI3U MEXIY UCCIEAyeMbIMU OMOIOTHYECKUMU TIPOIIECCAMH U SBJICHUSIMHU, JIeJIaTh
BBIBOZIbI M TIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH Ja0OpaTOpHBbIE M MPAKTHYECKHE pPaOOTHI, COOIIOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMU
cpeactBamMu, (GOPMYIUpPYS I1eMb HCCIEAOBaHUs, aHAIM3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U ICNaTh BBIBOJIBL;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEOBATEILCKONH paboTe 1Mo OWOIoTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
nyONMYHO  TPEACTABIATH  TMONYYCHHBIE  pe3ydbTaThl HAa  YYCHHUYECKUX
KOH(EpEeHITUSX;

YMEHHE OILIEHWBAaTh JTHUYECKHE AaCTEeKThl COBPEMEHHBIX HCCICAOBAaHUI B
obmactu  OuolorMM M MEOUUUHBI  (KJIOHUPOBAaHHME,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBICHHOE W3MEHEHHWE TeHOMa W CO3/IaHHME TPAaHCTCHHBIX
OpPraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymied mpodeccuoHambHOM
JIESITENIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIyOJIsITh MO3HABATEILHBIN
WHTEpEC, HANIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH mpodeccun u
NPOJODKEHNE OMOJIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMSIX CPEIHETO
poheCCUOHATBHOTO M BBICIIIEr0 00pa30BaHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHOro mpeamera «buosorus» B 11
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeECTe€ M PpOJM OWOJIOTHH B CHCTEME
€CTCCTBEHHBIX HayK, B (OPMHpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB TPUPOABI M PEIICHHH SKOJIOTUYECKUX
mpo0JieM dYeloBEeYecTBa, a TaKKe B PEHICHHH BOMPOCOB PAIMOHATIHLHOTO
IPUPOIONOJIb30BAHUS, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOLIEHHS K MPHUPOJIE,
OOIIIECTBY, YENOBEKY, O BKJIA/I€ POCCHICKUX M 3apyOCKHBIX YUEHBIX-OMOIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CUCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
OTIpE/CIICHNs] W TIOHUMAHWE CYIIHOCTH OCHOBOMOJIATalONIuX OWOJIOTHIECKUX
TEPMUHOB M TOHATHM (BHJ, dKOocucTema, Ouocdepa), OUOIOTHYECKHUE TEOPUU
(aBommrornoHHast Teopust Y. JlapBruHa, CHHTETHYECKAs TEOPHsI DBOJIOINN), YICHUS
(A. H. CeBepuoBa — 0 myTsx W HarpaBlieHHsX 3BoJironuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jk. Xapau u B. BaitnOepra,
3apoapiieBoro cxonacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
AKOJIOTUYECKON MUpamMuIbl 3HEprum), rumore3bl (runore3a «Mmupa PHK» V.
I'un6epra);

YMEHHE  BJIaJIeTh  OCHOBHBIMM  METOJAAaMHU  HAyYHOTO  TIO3HAHUS,
UCIOJIb3yEMbIMU B OMOJIOTMUECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB M YKOCUCTEM
(omucanue, M3MepeHue, HabJo/IeHne, IKCIIEPUMEHT), CIIOcO0aMH BBISBICHUS W
OIICHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHME BBIACIATh CYIIECTBEHHBIE NPU3HAKU: BHJIOB, OHOT€OICHO30B,
AKOCUCTEM U Ouocdephl, CTaOWUIU3UPYIOIIETO, MBMXKYIIEr0 U Pa3phIBAIOIIETO
€CTECTBEHHOT O orbopa, JJIONATPUYECKOTO u CUMIIaTPUYECKOTO
BUI000Pa30BaHUs, BIMSHUS JBYDKYIIIMX CHII DBOJIFOIIMU HA TEHO(OH/ MOIMYIISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWs, YepeOBaHMS HAIPaBICHHM
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMCHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEXKAY IMPOIECCAMH  IBOJOIUH,
JBUOKYITUMUA CUJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH Pa3jMYHBIX IKOCHUCTEM H
PUCTTIOCOOTICHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIABIIATH  OTJIMYUTEIbHBIC  TPHU3HAKA  JKMBBIX  CHCTEM,
PUCTIOCOOJIEHHOCTh BUJIOB K Cpelie OOMTaHUs, aOMOTHYECKUX U OHMOTHYECKHUX



KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBS3€ii  OpPraHM3MOB B  COOOILECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOIIUE APTyMEHTHI, OHMOJOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISL JI0Ka3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HbIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBS3M OPraHU3MOB U Cpe/ibl OOUTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOrooOpazus BHUJOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA;

YMEHHUE peliaTh OMOJIOTHYECKUE 3aaUH, BBISBISTh MPUINHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAyeMbIMH OMOIIOTHYECKUMU MIPOIIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUY MOy4YE€HHBIX PE3YIbTaTOB;

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTHYECKHE paldoThl, COOIIOAATH
MpaBuiia mpu padoTe ¢ y4eOHBIM U JJAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJBUTaTh THIOTE3bl, NPOBEPATh UX OSKCIEPUMEHTAIHLHBIMU
cpeactBamu, (GOpMYyIUpPYS 1EiIb HCCIEAOBAaHUSA, aHAIM3UPOBATH IONYUYECHHBIC
pE3yJbTATHI U I€TaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B Y4e€OHO-HCCIIEIOBATENILCKONH paboTe Mo OHonoruu,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TMPEACTABIATh  IOJIYYEHHBIE  PE3yJbTaTbl Ha  YUYEHHYECKHUX
KOH(pepeHIusX;

YMEHHE OLEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKIECHUH KU3HU, YEIOBEKa
M YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIIOCOOAaX MPeaoTBpaIlCHUs
rI00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oynymieid mpodeccrHoHaTIbHOM
JESITEeTLHOCTH B 00JIACTH OMOJIOTHH, YKOJIOTHH, TIPUPOIOTIOIH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO34WCTBA, MHILEBOM
HPOMBIIIJICHHOCTH, YIIyOJSITh TO3HABaTENIbHBIM WMHTEpEC, HAalpaBiIeHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOIDKEHHE
OHoI0rnuecKoro o0pazoBaHUsl B OPraHU3ALMAIX CPEAHEr0 MPOo(dheCCHOHATHHOTO U
BBICIIIETO 00Pa30BaHMUSL.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (undposbie)
Ne i/m Kourposbubie | IlpakTuyeckue
NMPOrPaMMBbI Bcero o0pa3oBaTebHbIE
padoThI padoThI pecypent
1 buonorus xak Hayka
2 JKuBble cucTembl U UX U3yUEHUE
3 buonorus kinetku 0.5
4 Xumudeckasi OpraHu3anus KISTKU 10
5} Ctpoenue u GyHKIIUU KIETKH 8
6 OOMeEH BeIIeCTB U MPEBpaIlcHUE SHEPTUU B 9 1
KJIIETKE
7 HacnencrBennas nndopmanus u 9 05
peanuzanus e€ B KJIETKe
8 JKu3HeHHBIN MUK KIETKN 6 1
9 Crpoenne u (pyHKIUU OPraHU3MOB 17 15
10 Pa3zmHOXEeHME U pa3BUTHE OPTaHU3MOB 8 15
11 ['eHernka — HayKa O HACJIECTBEHHOCTH U ) 0.5
W3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH H3MEHYMBOCTH 6 1
14 ['enernka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MOB 4 1
16 buorexHomorust u CHHTETHYECKasi OMOIOTHS 4
17 PesepBHOE Bpems 1




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoasbnbie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcesl
1 3apokaeHre U Pa3BUTHE 3BOJIOIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
MukposBoonus u e€ pe3yJIbTaTbl 14 2
Maxpo3BOIIIOIIHS U €€ PE3YJIbTAThI 6
[TponcxoxeHue 1 pa3BUTHE KU3HU HA
4 p p 15 15
3emiie
) [IpoucxoxaeHne yeioBeKa — aHTPOIOTreHe3 10 1
DKOJIOrusi — HayKa O B3aUMOOTHOLICHUSIX
6 OpPraHKW3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpenou
OpranusMmesl U cpea OOUTaHUs 15
DKOJIOTUsI BUIOB U MOMYJISILIUI 0.5
DKonorust coo0UIeCTB. DKOIOTUYECKHE
9 12 0.5
CHCTEMBbI
10 buocdepa — riobanpHas sKocucTeMa 6
11 YenoBek U OKpysKaromias cpeaa 6
12 PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara uu(ppoBbIE
Tema ypoka KonTpoasbnbie | IlpakTudeckue
n/n Bcero H3YYCHUA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
1 buonorus kak KOMILJIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOI'0 00IIIeCTBa 01.09.2026
2 XK i 1
UBbIE CUCTEMBI U X CBOMICTBa 02.09.2026
3 VYpoBHeBasi opranuszanus KUBbIX CUCTEM 1 07.09.2026
4 HcTopust OTKpPBITUS U U3YUEHUS KIETKH. 1
Krnerounas teopus 08.09.2026
MeTtoasl MOJIEKYJISIPHOW U KJIETOYHOM
ouonoruu. [lpaktTnueckas padora
5 «M3yueHre MeTo0B KJIETOUYHOM OUOI0Tun 1 05
(xpomarorpadusi, s3nexTpodopes, ' 09.09.2026
muddepeHnanbHoe HEeHTpUPyrupoBaHue,
[T1IP)»
6 X i 1
MMUYECKUN COCTaB KIIETKU 14.09.2026
7 MuHepanbHble BEIleCTBa KJIETKHU, UX 1
Ouosornyeckas poJib 15.09.2026
Opranuyeckre BeIecTBa KIeTKH — OEJKH.
8 Jlab 0 06 1 0.5
aboparopHas pabota «ObHapyxxeHue 16.09.2026

OEJIKOB C TOMOIIBIO KaUECTBEHHBIX




peaxiuin»

CaoiicTBa, kiaccuukanus u QyHKIHHA

9
0enKoB 21.09.2026
10 Oprannueckue BeecTBa KJIeTKU —
YTJIEBOABI 22.09.2026
11 Opranuyeckre BelecTBa KIETKH —
JINIIU I 23.09.2026
Hyxneunnoseie kucnotsl. JITHK u PHK.
JlabopaTopnas pabora «/ccnenoBanue
12 0.5
HYKJICMHOBBIX KHCJIOT, BBIIEJICHHBIX U3 28.09.2026
KJIETOK Pa3JMYHbIX OPraHU3MOB»
13 Crpoenue u ¢pynkiuu ATD. [Ipyrue
nykieozuarpudocdatsl (HTD) 29.09.2026
CexsenupoBanue [JHK. Metoabt
14
T€HOMHUKH, TPAHCKPUTITOMUKH, 30.09.2026
MIPOTEOMHUKHU
15 MeTonbl CTPYKTYPHOH OHOJIOTHH 05.10 2026
16 T B
unbl KJIeTok. [Ipokapuornyeckas kieTka 06.10.2026
CtpoeHne 3yKapuOTHUECKON KIETKH.
17 IT 0 n i 0.5
paKTI/I‘IevCKa}I pabota «/3yueHue CBOMCTB 07.10.2026
KJICTOYHON MeMOpaHbI»
18 IToBepXHOCTHBIN anmnapar KJIETKH 12 10.2026
OnHOMeMOpaHHbIE OPraHOU bl KJIETKH.
19 [TpakTuueckas padota «3ydeHue 0.5 13.10.2026

JABMXXCHUA NUTOILIA3MbI B paCTUTCIIbHBIX




KIIETKax»

20

[TonryaBTOHOMHBIE OPraHOU bl KIIETKH:
MUTOXOHAPUH, TIIACTHABL. JlabopaTopHas
paboTa «/ccnenoBanue niaasmMonu3a u
JICIUIa3MOJIM3a B PACTUTENIBHBIX KIETKAX

0.5

14.10.2026

21

HememOpaHHbBIE OpraHOU/IBI KJICTKH.

19.10.2026

22

SAnpo

20.10.2026

23

CpaBHI/ITCJ'IBHaﬁ XapaKTCPUCTHKA KIIETOK
sykapuot. JlaboparopHas pabora
«M3ydeHne cTpOeHUs KIETOK Pa3InYHbIX
OpPraHu3MOB»

0.5

21.10.2026

24

AcCUMWIALUS U TUCCUMUIISIIHS — JIBE
cTopoHbl MeTtabomu3Mma. Turel oOMeHa
BeniecTB. JlabopaTopHas paboTa
«3y4yeHne KaTaIUTHY€CKOW aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUIIa3bl HIIT
KaTasasbl)»

09.11.2026

25

DepMEHTATUBHBIN XapaKTep PeaKkui
KJIeTOYHOro Metabonusma. JlaboparopHas
pabota «3yueHue pepMEHTaTUBHOT O
pacuienaeHus IepPoKCHIa BOJOPOaA B
PACTUTEbHBIX U )KUBOTHBIX KJIETKaX»

0.5

10.11.2026

26

benku-akTHBATOPHI U OEKU-UHTUOUTOPBI

11.11.2026

27

ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

16.11.2026




28

dorocunTes

17.11.2026

29

XemocunTes. JJabopaTopnas paboTa
«CpaBHeHue mporeccoB (POTOCHHTE3A U
XEMOCHHTE3a)

0.5

18.11.2026

30

AnHa’poOHBIE OpraHnu3Mbl. Buibt
Opoxenus. JlabopatopHas padota
«CpaBHEHHUE TIPOLIECCOB OPOXKEHUS U
JIBIXAHHSD)

23.11.2026

31

AdpoOHBIEC OPraHU3MBbI. JTaIlbI
DHEPreTUYECKOro oOMeHa. JHeprus
MeMOpaHHOTO I'PaUeHTa MIPOTOHOB.
Cunte3 AT®: Pabota nmporonnoit AT®-
CHHTa3bl

24.11.2026

32

KontponeHas pa6ora Nel mo teme "O6meH
BCIOICCTB U PECBPALICHUC SOHEPTHUU B
KJieTke"

25.11.2026

33

PeaKHI/II/I MAaTPUYIHOI'O CUHTEC3a

30.11.2026

34

TpaHckpunMsa — MaTPUYHBINA CUHTE3
PHK

01.12.2026

35

Tpancnsiius u €€ 3Tamnsl

36

Koauposanue aMuHOKHUCIOT. PoJib
pubocoM B OuocuHTe3e OeKa

02.12.2026

37

Opranu3zanys reHoMa y mpoKapuoT U
3YKapHoT

07.12.2026

38

MoutekynsipHblE MEXaHU3MBbI SKCIPECCUH
I'€HOB Y DYKapHoT

08.12.2026




Bupycbl — HekisieTouHbIe POPMBI )KU3HU U

39 obOnuratHele napa3uThl. [IpakTHUeckas 05 09.12.2026
pabota «Co3naHue MOJEII BUPYCa»
40 BupycHbie 3a001eBaHus YeIOBEKA,
KUBOTHBIX, PACTCHUN 14.12.2026
41 HanorexHOoNOruu B OMOJIOTUN ¥ METUITIHE 15.12.2026
42 JKu3HEHHBIN UK KIETKH 16.12.2026
4 M 7 HK
3 aTpUYHbIN cUHTE3 /] 9112 2026
Xpomocomel. JTabopaTtopHas paboTa
44 «3yueHnne XxpoMOCOM Ha IOTOBBIX 05 99 122026
MUKpOIpernapaTax»
45 Jlenenve KJICTKH — MHUTO3 93.12 2026
Tuns! knetok. KapruokuHes U IUTOKUHES.
Perynsius >KU3HEHHOTO IIMKJIA KJIETOK.
46 JIa6 0 Hab 0.5
aboparopHas pabora «Habmonenue 98,12 2026
MHUTO32 B KJIETKaX KOHUMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIMpEnaparax)»
Kontponsnas padora No2 mo teme "Peakinu
47
MaTpUYHOI'0 cuHTe3a" 29.12.2026
48 OpranusMm Kak eIMHOE 1EJI0€ 30.12.2026
Tkanu pacrenuii. Jlaboparopnas padora
49 . - 0.5
«M3yyeHue TKaHeW pacTeHUN» 11.01.2027
50 TkaHM )KMBOTHBIX U YeJIOBEKa. 0.5




JlabopaTopHas pabora «3yueHue TkaHen
KHUBOTHBIX»

12.01.2027

51

Oprassl. CucTeMbl OpraHoB.
JlabopaTopnas pabora «/3yueHue opraHos

0.5

13.01.2027

I[BETKOBOT'O PaCTEHHSI»
52 Omnopa Tena opraHu3MoB 18.01.2027
53 JIBrKeHne OpraHu3MOB 10.01.2027
o4 IIntaHne opraHu3MoB 20.01.2027
55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX.

[TumeBapuTeNIbHAs CHCTEMA YeTIOBEKa 25.01.2027
56 JlpIxaHue opraHu3MoB 96.01.2027
57 JlpIxaHue O3BOHOUHBIX )KUBOTHBIX U

4e0BeKa 27.01.2027
58 TpaHcnopT BelIecTB y OpraHu3MOB
59 KpoBeHocHast cuctema mo3BOHOYHBIX

JKUBOTHBIX U YeNIOBEKA 01.02.2027
60 Beinenenue y opraHu3smMoB 02.02.2027
61 3ammra y OpraHu3MoB 03.02.2027
62 MMMyHHas cucrteMa 4enoBeka 08.02.2027
63 PazapaxuMocTh U perysius y

OpraHu3MOB 09.02.2027




I'ymopasibHast peryJisinus U SHAOKpUHHAs

o4 CHCTEeMa )KHBOTHBIX U YeJIOBeKa 10.02.2027
65 ®opMbI pa3MHOXKEHHSI OPraHU3MOB 15.02.2027
66 ITonoBoe pa3smMHOXKEHNE 16.02.2027
of Meitos 17.02.2027
I"amerorenes. OOpa3zoBaHuE U pa3BUTHE
68 MOJIOBBIX KiIeTOK. JlabopaTopHas paborta 05
«M3y4yeHue cTpoeHus MOJOBbIX KJIETOK Ha 24.02.2027
TOTOBBIX MUKPOIIpETIapaTax»
69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB
— OHTOT€HE3 01.03.2027
70 3akJaJika OpraHoB U TKaHEW U3
3apOABIIIEBBIX JIUCTKOB 02.03.2027
Poct 1 pa3BuTHE )KUBOTHBIX.
71 JlaboparopHas pabora (<BBIHBHC?HC 05
MIPU3HAKOB CXOJICTBA 3apOJIbIIIeH 03.03.2027
MTO3BOHOYHBIX KUBOTHBIX)
Pa3mHOXeHHE U pa3BUTHE PACTEHUM.
72 JlaboparopHas pabora «CTpoeHHe OpraHoB 0.5
pasMrlsomeI})ms{ BI:ICH_II/IX pacI;eHHﬁ» ’ 09.03.2027
73 KontposbHas pabota Ne3 mo teme
"Crpoenue u QyHKIHH OpaHU3MOB" 10.03.2027
Hcropust CTAaHOBIICHHS U PA3BUTHUS
74 TeHEeTUKU Kak Hayku. OCHOBHBIE TMOHSTHS U 0.5 15.03.2027

CUMBOJIBI TeHeTHKHU. JlabopaTopHas paboTta




«/Ipo3oduia kak 00bEKT FreHETHUECKUX
HUCCIIETOBAHUN)

3aKOHOMEpPHOCTH HACIIEIOBaHUS
npu3HaKkoB. MoHOrHOpHIHOE

75 ckpenmBanue. [Ipaktnueckas pabora 05 16.03.2027
"N3yueHue pe3yabTaTOB MOHOTHOPHIHOT O
CKpeNIMBaHus y 1p030¢uis"
76 IuTomorudyeckrue OCHOBEI
MOHOTHOPUTHOTO CKPELIUBAHUS 17.03.2027
77 AHanu3upyoIiee CKpenuBaHue.
HenosnHoe noMuHMpOBaHKE 22.03.2027
JuruOpuiHoe cKpelrBaHue.
[TpaxkTuueckas padota «M3yuenue
78 0.5
Pe3yNbTaTOB TUTUOPUIHOTO CKPEITUBAHMS 23.03.2027
y Ip030(hUITBDY
79 [{utonoruueckrue OCHOBBI TUTHOPUIHOTO
CKpEIIUBaHUS 24.03.2027
80 CuernyieHHOE Hacle0BaHUE TPU3HAKOB 05.04.2027
81 XpoMOCOMHasi TeOpUsI HACIECTBEHHOCTH
82 I'eneruka mona 06.04.2027
83 I'eHoTHII KaK 1LI€0CTHASA CUCTEMA 07.04.2027
84 I'eHeTHUeCcKU KOHTPOJIb Pa3BUTHUSA
pacTeHMil, )KUBOTHBIX U YEJIOBEKa 12.04.2027
85 N3MeHYnBOCTH MPU3HAKOB. BUabI
W3MEHUYHUBOCTH 13.04.2027




86

Moy pukanmoHHas U3MEHYHUBOCTD

14.04.2027

87

BapuannoHnHsIil psa 1 BapualioHHas
kpuBas. JlabopaTopHas pabota
«HccnenoBanue 3aKOHOMEPHOCTEN
MOM(UKALMOHHONW U3MEHYUBOCTH.
[TocTpoeHue BaprallMOHHOTO psiia U
BapUaIlMOHHON KPUBOW»

0.5

19.04.2027

88

I'emoTHTIMUECKAst N3MEHUNBOCTD.
KomMOuHaTuBHAas H3MEHYNBOCTH

20.04.2027

89

MyTauoHHast U3MEHYUBOCTb.
[TpakTuyeckas pabora «MyTtanuu y
Jpo30(QHIIbI (Ha TOTOBBIX
MHUKpOIIpernaparax)»

0.5

21.04.2027

90

3aKOHOMEPHOCTH MYTaIlMOHHOT O
npoiiecca. DMUTeHEeTUKA U SMUTeHOMUKA

26.04.2027

91

KonrtponsHas pabora Ned mo teme
"I'enetuka"

0.5

27.04.2027

92

I'enernka yenoseka. [IpakTuueckas pabora
"CocTaBiieHHE U aHAJIU3 POAOCIOBHOM"

28.04.2027

93

MeToabl MEAUIIMHCKON T€HETUKHU

04.05.2027

94

3HaueHHUE MCI[HI.[I/IHCKOﬁ T'CHCTHUKHU B
NpeaAOTBpalliCHUHA U JICUCHHUN
FEHETUYECKUX 3a00JICBAaHUM YelIOBEeKa

0.5

05.05.2027

95

OCHOBHBIE MTOHSTUS CENEKIIUU.
JlabopartopHas pabota "M3yueHune copToB
KYJIBTYPHBIX PACTEHUH U MOPOJ TOMAIITHUX

0.5

11.05.2027




KUBOTHBIX"

MeTo/1bl CENEeKIIMOHHON pabOTHI.

96 JlabopaTopHas pa600fa N3yuenne metonoB 1 12 05.2027
CENEKINH PacTCHHUH
JloCTHXKEeHHUs CeJIEKIIUU PaCTeHUH 1

97 ')'KI/IBOTHLIX. HpaKTI/Iqu"cxa;I pabora 1 17.05.2027

IIpuBHBKa pacTeHU

98 CoxpaHeHue, U3y4eHue 1 UCI0Ib30BaHHe 1 05
TeHETHYECKHX PECYpPCOB ' 18.05.2027
buorexHosorus kak Hayka U OTpacib

99 npou3BocTBa. [IpakTHueckas paborta 1 10.05.2027
"N3yuyeHnne o0bekToB OnoTexHonorun"

100 OcHOBHBIE HaIlPaBJICHHUs] CHHTETHY €CKUI 1
ouonoruu 24.05.2027

101 XpOMOCOMHas U T€HHasl UHKECHEPHS 1 95 05.2027

102 MenuiuHckre OHOTEXHOJIOTHH 1 96.05.2027

BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I10 102 135

I[TPOTPAMME




11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
W/ Tema ypoka Beero KonTpoasbnbie | IlpakTuyeckue W3y eHHs 06paloBaTeBHER
padoThI padoThI
pecypchbl
1 OpomounonHas teopus Y. /lapsuna 1 02.09.2026
5 JBH>KyIme CUJIbI 3BOJTIOLMH BUIOB 10 Y. 1
JapBuny 03.09.2026
3 Bbopn0a 3a cyiecTBoBaHue, €CTECTBEHHBIH 1
Y UCKYCCTBEHHBIH 0TOOD 04.09.2026
4 DOopMUPOBAHUE CUHTETUYECKON TEOPUHU 1
3BOJIIOLIUU 09.09.2026
5 OTarnsl 3BOJIIOIMOHHOTO TpoIiecca: 1
MUKPO3BOJTIOIHS U MAaKPO3BOJIIOIUS 10.09.2026
5 [Momynsiiust — >1eMeHTapHas eIuHUTA 1
SBOJIIOLIUHA 11.09.2026
3aKOH reHeTHYecKoro paBHoBecHs k.
7 Xapnu, B. BaitnOepra. JlaboparopHas 1 05
pabota «BbIsBIIeHHE U3MEHUUBOCTH Y 16.09.2026
oco0eli OTHOTO BUAA»
8 OnemeHTapHbIe (aKTOPhI SBOTIOLUU 1 17 09.2026
9 DddexT ocHoBarens. Ipdekr 1
OYTBUIOYHOT'O TOPJIBIIIKA 18.09.2026
10 Murpauun. M3omanum nonyisiuii: 1
reorpaguyeckas, Onosornyeckas 23.09.2026




11

EctectBeHHbIN 0TOOP — HaNpaBIIAIOMIUI
(haKTOp BOIIOLHH

24.09.2026

12

[TonoBoit oT60p

25.09.2026

13

ITprucnoco61eHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPO3BOJIIOLUH.
JlaGopaTtopHas pabora «/3yueHnue
apoMop(030B U UAHOATANITAIIUHN Y
pacTEeHUN U )KUBOTHBIX)

0.5

30.09.2026

14

[Tpumepsl TprCIOCOOICHHH Y
OpraHu3MoB: MOP(OIOrHIECKUE,
¢buznonornyeckne, ONOXUMUYECKHE,
nosenenyeckue. Jlaboparopuas padora
«[IpucmocobneHust OpraHu3MoB U UX
OTHOCHTEJIbHAS 1IeTIeCO00PA3ZHOCTH)

0.5

01.10.2026

15

Bupn, ero kputepun u CTpyKTypa.
JlabopaTopHas pabora «CpaBHEHHE BHIOB
0 MOP(OJTOTUIECKOMY KPUTEPHIO)

0.5

02.10.2026

16

CrpykTypa BUz1a

07.10.2026

17

BunoobpazoBanue kak pe3yabraT
MHUKPO3BOJIOLUH

08.10.2026

18

CBs13b MHUKPOSBOJIIOIKUHU U SITUACMH OJIOTHH

09.10.2026

19

Makpossomonus. [TaneonTonornueckue
MCTOAbI U3YUCHUA SBOJIIOIIUU

14.10.2026

20

buoreorpaduueckne MeTobI U3ydeHUs
3BOJIIOIUU

15.10.2026




OMOPHOIOrHYECKHEe U CPAaBHUTEIIBHO-

21 MOP(OJIOTHYECKHE METObI U3y4CHUS 16.10.2026
IBOIIOLIUN
MonekynsapHO-TeHEeTUYeCKue,
22 OMOXMMHUYECKHE U MAaTEMATUIECKHE 91.10.2026
METOJIbI U3YUCHHUS IBOJTFOIIHH
23 OO01ue 3aKOHOMEPHOCTH 3BOJIFOIIUU 99 10.2026
24 KonTtponbsnas padora Nel mo temam:
"MukposBosorus”. "MakposBosronus” 23.10.2026
95 HayuHble TUTIOTE3BI TPOUCX OXKICHHS
YKU3HH Ha 3emiie 05.11.2026
26 JloHayuyHbIe IPECTaBICHUS O
3apOKJICHUH KU3HH 06.11.2026
27 OcCHOBHBI€ 3Tallbl HEOPraHUYECKOU
3BOJIIOLINHI 11.11.2026
28 ['unore3sl 3apoXk1eHUS KU3HU 12.11.2026
Hctopus 3emin 1 METO/IbI €€ U3yUCHUS.
29 JlaGopaTtopHas pabora «3yuenue u 05
OIHCaHUE UCKOIIAEMbIX OCTaTKOB APEBHUX 13.11.2026
OpPraHu3MOB»
30 HavanbHble 3Tanbl opraHnyecKon
3BOJIIOLIUHA 18.11.2026
31 DBOJIONHUS 3YKAPUOT 10.11.2026
39 OCHOBHBIE 3Tambl YBOJIOIHH 05
pactutenbHoro Mupa. [Ipaktuueckas 20.11.2026




pabora «3yuenune ocobeHHOCTEN
CTPOCHHSI PACTCHHUI pa3HBIX OT/EJIOBY

OCHOBHEI€ 3TAITbI 9BOJIIOIIMHU ) KUBOTHOI'O

33
MHupa 25.11.2026
DBOJIIOLINS KUBOTHBIX. [IpakTHueckas
34 abota «3yuenne ocoOEHHOCTEN 0.5
P ya 26.11.2026
CTPOCHUS MMO3BOHOYHBIX JKUBOTHBIX)
35 PasBuTHe ®U3HU Ha 3eMIIe 0 IpaM U
nepuoaam 27.11.2026
MaccoBbie BBIMUPaHUSI — 3KOJIOTUICCKHIE
36
KPHU3HUCHI POLLIOT0 02.12.2026
37 CoBpEeMEHHBII 3KOJIOrMYECKUN KPU3HUC,
€ro 0COOEHHOCTH 03.12.2026
CoBpeMeHHasI CUCTEMa OpraHUYeCKOro
38 mupa. OCHOBHBIE CUCTEMATHUECKHE
p 04.12.2026
TPYIIBI OPraHU3MOB
39 Kontponbhas padora Ne2 mo teme
"OBomonusa" 09.12.2026
40 AHTPOIIOIOrUsI — HayKa O YEIIOBEKE
p y 10.12.2026
Pa3ButHe npencraBinenunii o
41
MIPOM CXOXKJICHUH YEJIOBEKA 11.12.2026
Mecto 4eaoBeKa B CUCTEME
oprann4eckoro Mupa. Jlaboparopuas
42 abota «3yueHue ocoOeHHOCTEN 0.5
p v 16.12.2026
CTPOCHUS CKEJleTa YeJI0BEKa, CBSI3aHHBIX C
TIPSIMOX O ICHHEM)
43 JIBMXKyIIME CUIIBI aHTPOIIOTeHEe3a




17.12.2026

CootHoIlleHne OHOTOTHYECKUX U

44
COIMAJIbHBIX ()aKTOPOB B aHTPOTIOT €HE3E 18.12.2026
45
OCHOBHBIE CTaJIUN AaHTPOIIOTEHEe3a 93122026
4 I1
6 aJIeOreHEeTUKA U MaJIeOreHOMHUKA 94.12.2026
47 DBOJIOLNSI COBPEMEHHOI'0 YeJI0BeKa
25.12.2026
Yenoseueckue pacel. [Ipaktuueckas
48 0 u 0.5
paboTa « v3yqu1/Ie IKOJIOTUYECKUX 30.12.2026
aJlanTalnui 4enoBeKar
49 MeX I CITUTUTMHAPHBIC METOIBI
AHTPOMOJIOT MU 13.01.2027
50
3apoXxaeHHE U Pa3BUTHE SKOJIOTUU 14.01.2027
MeTtonp! sxosoruu. Jlabopatopnas pabora
1 n :
5 «3yuenue MVeTOJIOB IKOJIOTHIECKUX 0.5 15.01.2027
HCCIICTIOBAHUIDY
59 3HauEHUE FKOJIOTHUECKUX 3HAHUH JIs
YenoBeKa 20.01.2027
53 Dkonoruueckre HakTopbl 91.01.2027
Abuornueckue paktopsl. CBET Kak
54 aKojoruueckuii pakrop. JlabopatopHas 05
pabota «BpIsBIIeHHE TPUCTTIOCOOICHUI ' 22.01.2027
OpPraHr3MOB K BIIUSIHUIO CBETa»
55 Abuotnueckue dakTopsl. TemmepaTtypa 0.5




KaK IKOJIOTHYECKUH (hakTop. 27.01.2027
JlabopaTopHas pabora «BpisiBIeHUE
HPUCTIOCOOJIEHUH OPraHU3MOB K BIIUSHUIO
TeMIepaTypbi»
Abuotndeckue GpakTopsl. BiaxxHOCTh Kak
56 sKosiornyeckuit pakrop. JlabopaTopHas 05
paboTa « AHATOMHYECKHE 0COOECHHOCTH ' 28.01.2027
pacTeHuil U3 pa3HBIX MECT OOUTaAHUS»
S7 C 0
pensl 00UTaHMsI OPraHU3MOB 99.01.2027
58 b
MOJIOTUYECKHE PUTMBI 03.02.2027
59 X
W3HEHHBIE (POPMbI OPraHHU3MOB 04.02.2027
60 b
HOTUYECKUE (PaKTOPBI 05.02.2027
61 K 60ota Ne3
OHTpOJIbHAs paboTa 10.02.2027
62 DKOIOrMuecKre XapakTepUCTUKHI
MOMYJISIIUN 11.02.2027
OCHOBHBIE [10Ka3aTEH MONYJIALUU:
63
YHUCIIEHHOCTh, IIOTHOCTh, BO3PAaCTHAs U 12 022027
10JI0Basi CTPYKTypa
OCHOBHBIE [TOKa3aTeNH MOMYJISIUU:
64
POXKIaeMOCTh, PHPOCT, TEMI POCTA, 17.02.2027
CMEpPTHOCTb, MUTPAIHH
65 DKonoruyeckas CTpyKTypa MOMYIISIHH

18.02.2027




66

JlnHaMuKa NONYJSILHUY U €€ peryJisinus

19.02.2027

67 KpuBbie pocta 4HCICHHOCTH MOMYJISIUH.

KpuBsle BEDKMBaHUSA 24.02.2027

DKkonornyeckas HUIIIA BUIA.
68 JIaGopaTopHast 13360“‘ «IIpucnocobnenus 05 95 02.2027

CEMSIH PaCTEHHH K PacCEICHUIO)
69 By kak cucrema momyJisiiuii 96.02.2027
70 3aKOHOMEPHOCTHU TTOBEIICHUS U MUTPALIHIA

YKUBOTHBIX 03.03.2027
71 Coo00111ecTBO OpraHu3MoB — OHOIIEHO03 04.03.2027
72 DKocHucTeEMa KaK OTKpBITasi CUCTEMA

05.03.2027

73 KpyroBopot BemecTB 1 MOTOK SHEPTUU B

9KOCHUCTEME 10.03.2027
74 OCHOBHBbI€ MTOKA3aTEIN IKOCU CTEMBbI 11.03.2027
75 DKOJIOTUYECKHUE TUPAMU/TBI 12.03.2027
76 N3menenust cooOIIECTB — CYKIIECCUH 17 03.2027
77 [IpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI

03€p U peK. DKOCUCTEMbI MOpEIl 1 OKEaHOB 18.03.2027

[IpupoaHsie 3KOCHCTEMBI. DKOCHCTEMBI
78 .

TYHJIP, JIECOB, CTENEH, IyCThIHb 19.03.2027
79 AHTpOTNIOT eHHBIE YKOCHCTEMBI




24.03.2027

Yp6oskocucremsl. [IpakTuueckas padota

n HHE U OIMCAaHU .

? ;pg(}),:;ocnecwi/{mfa ) > 25.03.2021

3aKoHOMEPHOCTH (HOPMUPOBAHUS
81 OCHOBHBIX B3aUMOJIENCTBHI OPraHU3MOB B 96.03.2027

HKOCHCTEMaX
82 KonTtponbsHas padora Ned "Dxomorus

BHIOB'", "DKo0NOrHusa coooIIecTB" 07.04.2027
83 buocdepa — obuenyianetapHas o0osiouka

3emiu 08.04.2027
84 Yuenue B. 1. Bepuazackoro o 6uochepe 09.04.2027
85 3aKOHOMEPHOCTH CYILIECTBOBAHMS

ouocdepnr 14.04.2027
86 KpyroBopors! BelecTs 1

OMOTreOXUMUYECKUE TTUKITBI 15.04.2027
87 3oHanbHOCTH OMocdepbl. OCHOBHBIE

OMOMBI CyIITH 16.04.2027
88 YcroiunBocTh OHuochepsl 91.04.2027
89 DKOJIOTHYECKU e KPU3HUCHI U UX TIPUIHHEI 99 04.2027
90 BosneiicTBue uenoBeka Ha Onocdepy 93.04.2027
01 AHTpPOIIOr€eHHOE BO3/IEICTBUE HA

pacTUTENbHBIN U )KUBOTHBIA MUP 28.04.2027
92 OxpaHa npupo/sl




29.04.2027

OCHOBHBI€ IPUHLIUIIBI YCTOWYHUBOIO

1

93 Pa3BUTHSI YEJIOBEUECTBA U MTPUPOJIBI 30.04.2027

ParyonansHO€ IPUPOIONOIb30BAHNE U
94 coXpaHeHHe OMOJIOTUYECKOT 0 1 05.05.2027

pa3zHooOpazus 3emiin
95 KonTponbsnas padora NoS5 mo teme 1

"Oxomnorus" 06.05.2027
96 Pe3epBHbIif ypok 1 07.05.2027
97 PesepBHbIit ypok 1 12 05.2027
98 Pe3epBHbIii ypok 1 13.05.2027
99 Pe3epBHBIiT ypok 1 14.05.2027
100 Pe3epBHBIii ypok 1 19.05.2027
101 Pe3epBHbIii ypok 1 90.05.2027
102 Pe3epBHblii ypok 1 91.05.2027

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







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

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHMSA K NPEIMETHBIM Pe3yJbTAaTaM 0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM NPOrPaMMBbI CpPeIHero 001ero
oOpazoBaHust

CdopmMupoBaHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHOMU
€CTECTBEHHOHAYYHON KapTUHBI MUpA, B TO3HAHUU 3aKOHOB MIPUPOJIBI U
PEIICHUH KU3HEHHO BAXKHBIX COLIMAIBHO-3TUYECKUX, IKOHOMHYECKHX,
HKOJIOTHYECKUX MTPOOJIEM YEIOBEUECTBA, 4 TAKXKE B PEIICHUH BOIIPOCOB
PaIMOHAILHOTO MIPUPOAONOIB30BaHMS, B () OPMUPOBAHUH LIEHHOCTHOTO
OTHOILIEHUS K MPUPOAE, OOUIECTBY, YEIOBEKY; O BKJIA/J€ POCCHICKUX H

3apyOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenue cucremoil 3HaHMM 00 OCHOBHBIX METOJaX HAy4HOrO
MIO3HAHUS, MCIOJB3YEMbIX B OHMOJIOTMYECKUX HMCCIIEIOBAHUAX >KHUBBIX
O00BEKTOB M JKOCUCTeM (ONHMCAaHME, H3MEpEHHe, IPOBEIECHUE
HAOIOICHNIT); crloco0aMH BBISIBIEHUST U OIIEHKHM aHTPOIOTEHHBIX
WU3MEHEHHM B IPUPOJIE.

YMeHue BBIIBUTATh TMIIOTE3BI, MPOBEPSITh MX IKCIEPHUMEHTATbHBIMU
cpenctBamu, GOpPMYIHMpYs IIeNlb HCCIEAOBAHUS, AaHATM3HPOBATH
HOJTY4YEHHBIE PE3YJIbTATHI U JIeNIaTh BHIBOJIBL.

BoisiBieHHE 3aBHCHMOCTH  MEXIY MCCICIyeMbIMH BEJIMYMHAMH,
00bsCHEHHE MOJTyYEHHBIX Pe3yJIbTaTOB U (JOPMYIHPOBAHNE BBIBOAOB C

HCII0JIb30OBAHUEM HAYYHbIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

YMeHue Biajerb CHUCTEMOW OMOJOrMYECKMX 3HAaHUHM, KoTopas
BKJIFOYAET: OCHOBOIOJNAraroIiye OHOJIOrHYEeCKUE TEPMUHBI M TIOHATUS
(KM3HDb, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJ, TMOIMMYJSIHS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KJICTOYHBII UMMYHHTET,
OnocuHTe3 Oenka, OWONOJMMEpPBI, JUCKPETHOCTh, CaMOPETYJISIIHS,
CaMOBOCIPOU3BE/ICHUE, HACJIEICTBEHHOCTb, M3MEHUYUBOCTb,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owonormueckue Teopud: KierouHas Teopuss 1. IlIBamna, M.
[lnelinena, P. BupxoBa; KJIOHaJIBHO-CENEKTUBHOIO UMMYyHHTETa [I.
Opmux, N.1. MeunnkoBa, XpoMOCOMHasi TEOPUsI HACJIEACTBEHHOCTH T.
Moprana, 3akoH 3apopslimeBoro cxoactsa K. bapa, sBomonnoHHas

TCOpUs 4. ﬂapBI/IHa, CUHTCTUYCCKAA TCOpUA OBOIIOLUHU, TCOPHUI




antporiorene3a Y. Jlapuna; Teopusi 6moreoneno3a B.H. Cykauésa,
yuenue H.J. BaBuioBa o 1eHTpax MHOTOOOpa3usi U IPOUCXOXKICHUS
KylIbTypHbIX pacTeHuii, yuenue A.H. CeBepuoBa o0 nytsix u
HaIlpaBJICHHUAX dBOJIONKHU, yueHre B.M. BepHajackoro — o 6uocdepe);
3aKOHBI (€IUHO00pa3usi MOTOMKOB NIEPBOT'O TTOKOJICHUS, PaCIIeTICHHUS
MPU3HAKOB, HE3aBUCHMOI'0 HacJeJOBaHUsl Npu3HakoB ['. MeHnens;
CLIETIJIEHHOT'O HAcCJIeJJOBaHUsl TMPHU3HAKOB M HAPYIICHUS CLEIJICHUS
reHoB T. MopraHa; TroMOJOrHYECKHX PsJIOB B HACIEACTBEHHOM
u3MmeHunBoctd H.M. BaBwmiioBa; reHermdeckoro paBHoBecHs J[xk.
Xapnu u B. Baiinbepra; 3aponpimeBoro cxoactsa K. bopa;
OuoreHernveckuii 3akoH J. ['ekkeist, @. Mrosiepa);

HNPUHIUIBI (YUCTOTHI FTAMET, KOMILJIEMEHTAPHOCTH );

npaswia (MuHuMyma HO. JIuOuxa, 3xosorndeckoi mMupaMubl 4HCel,
Oromacchl ¥ HEprun);

runore3bl (koamepBatHod A.W. Omnapuna, mepBuuHOro OynboHa JIxk.

Xonpeitaa, mukpochep C. Pokca, pudozuma T. Uek)

YMmenue peuiatb IMOUCKOBBIC OMOJIOrMYECKHE 3aJa4M, BBIABIIATH
MMPUIUHHO-CIICACTBCHHBIC CBsA3HU MCKIAY HCcCIEyEMbIMU
OHOJIOrHYECKUMU O6”I)GKTaMI/I, mnmpoueccamMu W ABJICHUAMU, OCJIAThb
BBIBOJBI U IPOrHO3bI HA OCHOBAHUH IMOJTYYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTUITMYCCKUE CXEMbI CKPCHIMBAHUSA JJIA PAa3HBIX THUIIOB
HaCJICAOBaHWA IMPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IIEPEHOCA

BCHICCTB U DHCPI'HU B 9KOCHUCTEMAX (HGHI/I IIUTaHUs, IMIIICBBIC CGTI/I)

YMeHHEe  yCTaHAaBIMBATh B3aMMOCBSI3U  MEKIY CTPOCHHEM H
(GYHKIUSIMH: OpraHOMJIOB, KIETOK pa3HBIX TKaHEH, OpraHamMu |
CHCTEMaMH OpPraHOB y pAaCTEHUWl, KMBOTHBIX M YEJIOBEKA; MEKIY
sTanamMu oOMeHa BEIUIECTB; 3TallaMK KJIETOYHOrO IUKJIA M KHU3HEHHBIX
IIMKJIOB OPraHU3MOB; 3TallaMi AMOPUOHAIBHOTO Pa3BUTHS; T€HOTUIIOM
u  (Qenorunom, ¢eHotunoM U (pakTopamMu Ccpeabl  OOUTaHWS,
IpoIeccaMy  JBOIIONWMU; JBWKYIIMMH CHJIAMHA  aHTPOIIOT'CHE3a;
KOMITOHEHTAMH Pa3JINIHBIX 3KOCHCTEM M IPUCIIOCOOJICHUSIMU K HHUM

OpraHU3MOB

YMeHune BBIACIATH CYIICCTBCHHBIC ITPU3HAKM

CTPOCHHUS BUPYCOB, KIIETOK POKAPHUOT U SYKAPUOT; OTHOKICTOYHBIX H
MHOT'OKJIETOYHBIX OPraHu3MoOB, BHUIOB, 6I/IOFCOHGHO3OB, 3KOCHUCTEM U
Ouocdepbl; CTpPOCHHS OpPraHOB H CHUCTEM OpraHOB pacTEHUH,
JKUBOTHBIX, YCJIOBCKA,; ITPOLCCCOB KU3HCACATCIbHOCTU, ITPOTCKAOINX

B OpraHu3smax paCTeHHﬁ, JKUBOTHBIX H 4YCJIOBCKA, OMOJIOTHYECKHUX




mpoIeccoB: oOMeHa BemiecTB (MetabonusM), wuHboOpMauu W
MPEBPAILCHUS YHEPrUU, OPOXKEHHUS, aBTOTPOGHOTO U reTepoTpOodhHOro
TUIOB TUTaHMUS, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO03a, Meio3a,
ramMeTroreHesa, AMOpHOreHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHS,
pPa3sMHOXEHUS, HHIANBUAYATbHOTO Pa3BUTUS OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICHCTBUSL TE€HOB, TE€TEpPO3UCa; JACUCTBUM M CKYCCTBEHHOIO
orOopa, CTAaOWJIM3HPYIOIIEro, JBWXKYIIET0O W Pa3phIBAIOIIETO
€CTeCTBEHHOT0 O0TOOpa; aJUIONATPHYECKOT0 W  CHMITATPUYECKOTO
BU1000pa30BaHUs; BIUSHUS JBIKYIIUX CHJI 3BOJIIOIUU HA TeHO(OH]T
MOMYJIAINN; TPUCIIOCOOJICHHOCTH OpPraHU3MOB K cCpele OOWTaHus,
YepenoBaHMs HANpaBICHUHM SBOJIOIUH; KPYroBOpoTa BEIIECTB U

IOTOKA SHEPIruu B O9KOCUCTEMAX

ChopMUPOBaHHOCTh YMEHHUSI BBIIEIATh CYIIECTBEHHbIE ITPU3HAKH
BUPYCOB, KJIETOK TIPOKapHOT ¥ OSYKAapHOT; OJHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX OPraHU3MOB, BHUIOB, OMOT€OLIEHO30B U 3KOCHCTEM;
0COOCHHOCTH TPOLIECCOB OOMEHA BEIECTB M MPEBPALICHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOr0 M DHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MHUTO3a, MeH03a, OIUIOAOTBOPEHHS, pA3BHTUS U
pa3MHOXKEHUS, UHIUBUYaJbHOIO Pa3BUTHUs OpraHu3Ma (OHTOTre€He3a),
O0pbOBI 32 CYIIECTBOBAHHE, ECTECTBEHHOI'0 0TOOpa, BUI000pa3oBaHus,
NPUCIIOCOOJICHHOCTH OpPraHM3MOB K Cpele OOWTaHWsl, BIMSIHUS
KOMITIOHCHTOB 3KOCHUCTEM, aHTPOIIOT CHHBIX H3MEHEHHNH B DKOCHCTEMAaX
cBOeCH MCCTHOCTHU, KPYIroBOpPOTa BCHICCTB WU MPCBPALICHUA SHCPIrUnu B

ouochepe

YMenue HUCIIOJIB30BAaTh COOTBCTCTBYIOIIIHUEC APryMcCHTEI,
6PIOJ'IO]"I/ILICCKYIO TCPMHUHOJIOTHIO W CUMBOJIMKY UJIA JOKa3aTCJIbCTBA
pPOoACTBA OPraHU3MOB PA3HBIX CUCTEMATUYCCKUX TI'PYIII; B3aWUMOCBA3HU
OpraHu3sMoB " CpCAbl O6I/ITaHI/I${; CAUMHCTBA YCJIOBCUYCCKUX pac,
HeO6XOZ[I/IMOCTI/I 3A0PpOBOI'O 06pa3a JKU3HHU, COXPAHCHUS pa3HOO6paSI/IH
BUJOB M OBKOCHCTEM KaK YCJIOBHA COCYUICCTBOBAHUA MPUPOALI U

YCJI0BCUYECCTBA

YMeHHe KpPUTHYECKH OICHHWBaTh HMH(POPMALUID OHOJIOTHYECKOro
COIIEPXKAHUS; WHTEPIPETUPOBATh ITHYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEIOBAaHUH B OHWOJOTMHM,  MEAWIHMHE,  OHOTEXHOJOTHUH;
paccMaTpHuBaTh ri00anbHbIe 9KOJIOTMYECKHE POOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HHUM COOCTBEHHYIO

ITO3HUIIUIO




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

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buonorus xak HaykKa. JKuBBIEe CHCTEMBI 1 X HU3Yy4YCHUC

11

CoBpeMeHHass Ouosorusi — KOMIUIEKCHas Hayka. buonoruueckue Hayku U
u3ydyaeMble UMU TpoOsieMbl. DyHIaMEHTalbHbIE, MPUKJIAIHbIE U TOHCKOBBIE
Hay4YHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3naueHue Ouomorud B (QOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptunbl Mupa. Ilpodeccun, cBs3aHHble ¢ Ouonorueil. 3HaueHHe OMOJOTUU B
NPAKTUYECKON JEeATENbHOCTH YEJIOBEKA: MEIULIUHE, CEJIbCKOM XO3SHCTBE,

IIPOMBIIUIEHHOCTH, OXPAaHE MPUPOJIBI

1.2

JKuBble cucTeMbl Kak mpeaMer u3ydeHus 6uonoruu. CBOWCTBA JKUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIOKHOCTb M
YHOPSA0YEHHOCTh CTPYKTYpBI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BEICHHE, Pa3IpaKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHU3alMy >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KJIETOUYHBIM, TKaHEBBIH,
OpraHU3MEHHBIH, MONyJISIUUOHHO-BUA0BOIA, 3KOCHCTEMHBIN
(6buoreonenotnueckuii), O6mocdepusiit. Ilporeccrl, MpoUCXOASIIME B KUBBIX
cuctemax. OCHOBHBIC TMPHU3HAKU >KUBOTO. JKW3HB Kak (opma CyIIECTBOBAHUS

MaTepuu

1.3

Metonsl Ouonorumdeckoil Hayku. HaOnromeHue, wu3MepeHUe, SKCIICPUMEHT,
cucTteMatu3anus, MeTaaHanu3. I[loHSTHE O 3aBUCMMOM HW  HE3aBHCHUMOU
nepeMmeHHoi. [lnanupoBanue skcnepuMmenta. [locTaHOBKa M MpoBEpKa THIIOTES.
HyneBass runote3a. Ilonstue BbIOOpKM M €€ JTOCTOBEpHOCTh. Pazbpoc B
Ouonornueckux AaHHBIX. OllEHKa JOCTOBEPHOCTH ITOJIyYCHHBIX PE3YJIbTATOB.
[IprunHbl MCKaXKeHUs Pe3yJbTaTOB 3KclepuMeHTa. [IoHATHE CTaTHCTHYECKOro

TECTA

Knerka xak Ononorndeckast cucreMa

2.1

Knerka — cTpykTypHO-(QyHKIIMOHAJIbHAS €IMHULA >KUBOro. McTopusi OTKPBITHS
kinerku. Pab6orer P. I'yka, A. JleBenryka. Kierounas teopust (T. LlBann, M.
Hneiinen, P. BupxoB). OCHOBHBIE I10T0XKEHHUSI COBPEMEHHOMN KJIETOYHOI TEOPUH.
MeTobI MOJIEKYIISIPHOM U KJIIETOYHOW OMOJIOTHUU: MHUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOoJ MEUYEHBIX aTOMOB, muddepeHnransHoe

L[eHTpI/I(I)YI‘I/IPOBaHI/IC, KYJIbTUBUPOBAHUC KIICTOK

2.2

XUMHUYECKUH COCTaB KJICTKH. MaKpo-, MUKPO- U YJIbTPAMUKPOIJICMCHTEI. Bona n

€€ poib Kak pacTBOPUTEJI, PEareHTa, y4yacTue B CTPYKTYpPUPOBAHUH KIIETKH,




TEIIOPETYISAUN. MuHepaibHbIE BELIECTBA KJIETKH, UX OHOIOrHYecKas poib.
Posb KaTHOHOB M @aHHOHOB B KJIETKE.

buonornyeckue monaumepsl. belkn. AMHMHOKHCIOTHBIM  COCTaB  OCIKOB.
Crpyktypsl OenkoBoit Mousekynbl. llepBuuHas cTpykTypa Oenka, HMenTHAHAS
CBs3b. BrTopuuHas, TpeTuyHas, 4YETBEPTHUHAs CTPYKTYyphl. JleHaTypauus.
CgoiictBa OenkoB. Knaccudukanus 6enxoB. buonorudeckne GyHKIUU OEIKOB.
VYraeBonsl. MoHOcaxapuabl, Iucaxapuibl, OJUrocaxapuibl U MOJUCAXapUIbL.
O6mmii mmaH cTpoeHWS U (PU3UKO-XUMHUYECKHE CBOHCTBA  yIJIE€BOOB.
buonorunyeckne GpyHKIMM yrieBo0B.

Jlumuaer. TmapodunpHO-TUApOPOOHBIE cBOlcTBA. Kiaccudukanus IunmmmoB.
Tpurmuuepunsl, ¢ochomunuasl, BOCKH, cTepounbl. buonormueckue GyHKIUU
munuoB. OO1me cBoiicTBa OMOJOrHYECKUX MEMOPAaH — TEKy4ecTh, CIOCOOHOCTh
K CaMO03aMbIKaHHIO, TIOJTyTTPOHUIIAEMOCTb.

Hyxnennoseie xucnorsl. JIHK m PHK. CrtpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneotunsl. [Ipunnun xommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JAHK — nBoitnas cnmpans. Mecronaxoxaenue u ononornueckue Gpynkmun JJHK.
Bunel PHK. ®yukuun PHK B knetke.

Crpoenue wmonekyasl AT®. Makpospruueckue cBsizu B wmosekyiae ATO.
buonornueckue pynkiuu AT®. BoccTaHOBICHHBIC IEPEHOCUYHKH, UX PYHKIIU U B
kierke. CexkBennpoBanue JTHK.

CrpykrypHas Ouonorus: OMoXUMHYEecKHe M OuodU3MUecKne WCCIeIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKY

2.3

Tumbl  KIETOK: dJyKapuoTHYeCKas U  Mpokapuotuueckas. CTpyKTYpHO-
(yHKIFOHATFHBIE 00Pa30BAHMSI KIICTKH.

Crpoenne npokapuoTHueckoil kietku. Kiertounass cTeHka OakTepuil M apxeid.
OcobOeHHOCTH CTpOEHUSI TeTepOTpoPHONW M aBTOTPO(HON NPOKAPHUOTUYECKHUX
KJIETOK. MECTO U POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenrie U (PYyHKIIMOHHMPOBAHHME JYKapHOTHYECKOW KieTku. [lnmasmaTtuueckas
MemOpana (maszmanemma). CTpyKTypa Mmia3MaTHIecKo MeMOpaHbl. TpaHCIOpT
BEIIECTB 4epe3 IIJIa3MaTH4ecKyro MeMmOpaHy: maccuBHbId  (mauddysus,
obneruénnas nuddys3us), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIM aKTHBHBIN
tpancnopt). [lomynpoHunaemocts MeMOpaHbl. PaboTa HaTpuii-KaJueBOro
Hacoca. DHJOLMTO3: MUHONHMTO3, (aronuto3. DK30muTo3. KierouHas cTeHKa.
CtpykTypa U QYHKIMH KICTOYHON CTCHKH PacTEHHH, rpruOOB.

Hwuronnasma. Ilutozons. IluTockener. [BukeHue nutoriasmbl. OpraHouibl
kieTkd. OgHoMeMOpaHHBIE OPraHoOWAbl KJETKH: OJHJIOIJIa3MaTHYecKas CeTh
(BIIC), ammapar I'oabaxku, TU30COMBI, UX cTpoeHue U (yHKIUU. B3aumocBs3b
OJTHOMEMOPaHHBIX OPraHoua0B KieTKH. CTpoeHHe TPaHYJSIPHOTO PETHKYIyMa.

Cunte3 pacTtBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['magkwmii




(arpanymapHblid) 3HIOMIA3MAaTHYECKUi peTuKyiayM. CekperopHas (QyHKIHS
annapara ['onpmxu. TpaHcmopT BeliecTB B KJeTKe. Bakyonu pacTUTENbHBIX
kierok. Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KIIETKH: MUTOXOHAPUH, MIJIACTH/IBI.

Crpoenue u (yHKIMU MUTOXOHIAPHH W TUIacTUA. [lepBUYHBIE, BTOPUYHBIC U
CIIOKHBIE  TIACTHIBI  (OTOCHHTE3UPYIOIIMX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, TJEHKOIIACTHI BBICIIUX PACTEHUH.

HememOpanubie opranounbl kinetku CtpoeHne W (QYHKIIUM HeMeMOpaHHBIX
OpPraHoOWJOB KJIETKA. PubocoMbl. MukpoduiaMeHTsl. MBIIIEYHBIC KJIETKH.
Muxkporpy6ouku. Kietounwni mnentp. CTpoeHHe W JBWKEHHE KTYTHKOB H
pecHnuek. MUKpoTpyOOUKH IIUTOIIIa3Mbl. L{eHTprob.

SAnpo. OGonouka sApa, XpOMaTHH, KapuoIUIa3Ma, SAPBIMIKH, UX CTPOCHUE U
¢yHkuuu. SnepHbiii OenkoBblii MaTpukc. IIpocTpaHcTBEHHOE pacioyiokKeHUe
xpomocoM B uHTep(PazHoMm siipe. benku xpomaTuHa — TUCTOHBI.

Knerounble BrimoueHusi. CpaBHHUTEIbHAA XapaKTEPUCTHUKA KIETOK 3YKapUOT

(pacTuUTENnBHOM, )KUBOTHOM, TPUOHOMN)

2.4

AccUMWIALUSA U JAUCCUMUIISIIMS — JBE CTOPOHBI Mera0onmu3Mma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(MHBIN U TeTepoTpOoPHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mporeccax. JHepreTMueckoe oOecreueHue KIeTKu: mnpespamieHne ATO B
0oOMEHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakluil KIECTOYHOTO
MeTabomu3ma. DepMEeHTH, WX CTPOCHHE, CBOWCTBA M MEXaHHW3M JCHCTBUS.
Kodepmentsl. Otnuunst ¢pepMEHTOB OT HEOPraHUYECKUX KaTaau3aToOpoB. bemku-
aKTUBATOpPhl M OEIKU-UHTHOUTOPHL. 3aBUCHUMOCTH CKOPOCTH (hepMEHTaTHUBHBIX
peaKIuii OT pa3IMIHbBIX (PaKTOPOB.

IlepBUuHBIl CHUHTE3 OpraHUYecKUX BewecTB B Kierke. dorocuHTe3. Poib
XJIOPOILJIAaCTOB B mpomecce (orocuHTe3a. CBeroBas u TeMHOBas (hasbl.
[IponykTuBHOCTH (poTOCHMHTE3a. BiusHue pasiauuHbIX (PaKTOPOB Ha CKOPOCTH
(orocuHTe3a. 3HaUeHUE POTOCHHTE3A.

XemocuHTe3. PasHooOpaszue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDULUPYIOIIIE
OakTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOAHBIE OakTepuu. 3HaUeHUe
XEMOCHUHTE3a.

Anas’poOHble opraHu3Mbl. Bunabl Opoxenus. [IponykTel OpokeHUS U HUX
UCIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPraHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAMTEN OOJIC3HEH.

AdpoOHBIE OpPraHW3MBbl. DTambl dHEPreTHYecKoro ooMeHa. IToAroTOBUTEIBHBIN
aTamn. I'mukonms3 — 6eCKUCIOPOAHOE paCIIeTIIEHUE TITIOKO3bI.

buonornyeckoe OKHCIIEHUE, WM KIETOYHOE JbIXaHWe. Ponb MUTOXOHIApHUH B
npoueccax OMOJIOTUYECKOro OKHCIIEHUSI. [Muknuueckue peakiuu.

OxucnutensHoe ¢ochopunupoBanue. IIpeumyiecTsa a3poOHOro Nyt ooMeHa




BEIIEeCTB Iepes aHa’pOoOHBIM. D (HEKTUBHOCTH SHEPreTUUECKOro 0OMeHa

2.5

Peakuun matpuyHoro cunresa. I[IpuHIMI KOMIUIEMEHTaApHOCTH B pPEAKIMIX
MaTpUYHOI0 cuHTe3a. Peanu3anus HacieacTBeHHON nHGopManuu. ['eHeTnueckuit
Koz, ero cpoicrBa. Tpanckpunuus — marpuudblii cuHTe3 PHK. IlpuHinummnst
TPAaHCKPUIILUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnauua u e€ sranbl. Yuactue TpaHcnoptHeix PHK B OuocunTe3e Oenka.
VYcnoBust OmocuHTe3a Oenka. KoampoBanue amuHOKMCIOT. Poims pubGocoMm B
OuocuHTe3e Oenka.

Opranuzanus reHoMa y IpoKapHoT U dYKapuoT. Perynsius akTHUBHOCTH T€HOB Y
npokapuoT. ['unoreza onepona (. XKakobd, XK. Mano). Perynsius oOMeHHBIX
nporeccoB B kieTke. Knerounslii romeocras.

Bupycbl — HekneTouHble (OpMBI KU3HM U oOnuraTHele napasutsl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3a0oneBanusi denoBeka, >kuBoTHbIX, pactenuii. CIIMJ, COVID-19,

CoOMaJIbHBIC U MCAUIITMHCKHUC HpO6J'ICMLI

2.6

Knerounsiii 1ukn, ero mnepuoasl u perymsnus. MHTtepdasa u  MuTo3.
Oco0eHHOCTH MpOoLecCoB, MpoTeKaroumXx B uHTepdasze. Iloaroroska KIEeTKH K
nenenuto.  Ilpecunterndeckuii  (MOCTMUTOTUYECKUH), CHHTETHYECKHUH U
HOCTCUHTETUYECKHH (IPEMUTOTUYECKHIA) ITepHOAbI HHTEP(A3HI.

Marpuunsiii  cunre3 JHK — perumkanus. [Ipuanunsr perumkanun  JIHK:
KOMIUJIEMEHTAPHOCTb, IOJYKOHCEPBATUBHBIM CHUHTE3, aHTUIAPAIIEIbHOCTD.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocoMm. Tenomepsl u
TejoMepa3a. XPOMOCOMHBI Ha0Op KIJIETKM — KapuoTul. JIWNiaougHeld U
rarionIHeIi  Habopsl XpomocoM. ['omosnoruunbie XpomocoMmbl. [losoBbie
XPOMOCOMBI.

JHenenune kietkn — muto3. CTaauy MUTO3a U NPOUCXOIAIIME B HUX IPOLECCHI.
Tuner mMuroza. KapnokuHes m nuTokuHe3. buosormdeckoe 3HaueHHE MUTO3A.
Perynanus MutoTHdeckoro nukia kinetku. IlporpaMmmupyemast kinetodnasi rudens
— afnonTo3.

(DYHKL[I/IOHaJ'H)HaH T'CHOMHKA

OpranusM Kak Ouosoruyeckas cucrema

3.1

OOHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOT OKJIETOYHBIE OpraHu3Mbl n
MHOTI'OTKQHEBBIE OPraHU3MBbl.

®opMbl pa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJItOYas BEreTaTuBHOE) U
noioBoe. Buapl Oecmomoro  pa3MHOXKEHHUs: TOYKOBAHHME,  CIIOPYIISIIHS,
(parMeHTaIMs, KJIOHHPOBAHUE.

[TonoBoe pazmuoxenue. [1onoBsie kieTku, uiau rameTsl. Meio3. Ctaguu Menosa.

[Toenenune xpomocom B Meio3e. Kpoccunrosep. buosnornyeckuii cMbIci Melo3a




Y TI0JIOBOT O mpouecca. Meiio3 1 ero Mecto B )KM3HEHHOM LIUKJIE OPraHU3MOB.
IIpenzaponpiiieBoe pa3zButve. ['ameroreHe3 y >KMBOTHBIX. [l0JOBBIE KeJe3bl.
OOpa3zoBanue W pa3BUTHE TOJOBBIX KIeTOK. CrepMaToreHe3 U OOTEHE3.
Crpoenue moJOBBIX KieTOK. OMI0OJOTBOPEHHE M 3MOPHOHATBHOE pPa3BUTHE
XKHUBOTHBIX. CIIOCOOBI OIJIOIOTBOPEHHSI: Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.
WunuBunyansHoe pasButue opraHu3MoB (oHToreHe3). Cragum sMOpHOreHesa
KUBOTHBIX (Ha mpumepe Jarymkn). Ipodnenue. Tumnbl gpodaenns. OcoObeHHOCTH
IpoOJieHus MIICKOMUTAIONIMX. 3apObIIIeBble JIMCTKH (TacTpyssius). 3akiaaka
OpraHoB W TKaHEW W3 3apOJbIIIEBBIX JHCTKOB. B3auMHOe BiHsHHE 4YacTeid
pa3BHBalOIerocss 3apojblmia (SMOpUOHANbHAS HWHAYKIUSA). 3akiajka IJIaHa
CTPOEHMSI JKUBOTHOIO KakK pe3yJbTaT HEPAPXUYECKHX B3aUMOJEHCTBHUM T'€HOB.
Brnusaue Ha SMOpHOHAIBHOE pAa3BUTHE pPa3IUYHBIX (PAKTOPOB OKpYyKaromien
Cpenbl.

Poct n pa3zsutue xxuBotHbIX. [locTamOpuonaneHelii nepuos. Ilpsamoe u Henpsmoe
pazBute. Pa3Butue ¢ meramopdo3oM y OECMO3BOHOYHBIX W TIO3BOHOYHBIX
KUBOTHBIX. buonornuyeckoe 3HaueHHE MNPSAMOIO M HEHNPSIMOrO pa3BUTHS, UX
pacrpocTpaHeHue B Ipupoje. THIbl pocTa >KUBOTHBIX. DaKTOphl peryssiuu
pocTta JKMBOTHBIX M uenoBeka. Craguu MOCTAIMOPUOHAIBHOIO Pa3BUTUSA Y
YKUBOTHBIX M uenoBeka. [lepnonsl oHTOreHe3a yenoBeka.

Pasmaoxxenne u pasButHe pacTeHuidl. ['ameroputr u cmopodut. Meiioz B
KU3HEHHOM IMKJie pacrteHuid. OOpa3oBaHue crop B Ipolecce Menosa.
I'amerorenes y pactenuii. ONnogOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
OpranusmoB. [|BoiiHOE OIUIOAOTBOPEHNUE y IIBETKOBBIX pacTeHuid. OO6pa3oBaHue n

pa3BUTHE CEMEHU. MeXaHU3MBbI PEryJsiuy OHTOr€He3a Y PACTCHUM U JKUBOTHBIX

3.2

Ucropust crTaHOBIEHHS U pa3BUTUS TEHETHUKM Kak Hayku. OCHOBHBIC
TEHETUYECKUE TMOHSATUS M CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUICIIbHBIE
TEHbI, aJbTEPHATHUBHBIC NPU3HAKHA, JTOMHHAHTHBIA M PELECCUBHBIA NpPU3HAK,
FOMO3UI0Ta, TETEPO3UTOTa, 4YHWCTas JIMHUS, TUOPUABL, TEHOTHUI, (EHOTHII.
OcHOBHBIE ~ METOABI TCHETHKU: T'HOPUIOJIOTHYECKUH, LHUTOIOTHYCCKUH,

MOJ'IeKy.]'IﬂpHO'FeHeTI/I‘IeCKI/Iﬁ

3.3

Monorubpunnoe ckpemuBanue. [lepBblii 3akoH MeHaens — 3aK0H eIMH000pa3us
rubpusoB nepBoro nokojeHus. [IpaBuno pomuHupoBaHus. Bropoil 3akoH
Mengens — 3aKkOH pacuieIuleHUs INpu3HaKkoB. llUTONOrMYecKkue OCHOBBI
MOHOTHOPUHOTO CKpeluBaHus. ['unoreza YMCTOTH raMeT.

Ananmusupyroomee ckpemyBaHue. [IpomMexyTOuHBI XapakTep HacIeIOBAHUS.
Pacuenienue npu3HaKkoB IIPU HEMOJHOM JOMUHUPOBAHUH.

JuruOpunHoe ckpeumBaHue. TpeTuil 3akoH MeHJens — 3aKOH HEe3aBHUCHMOIO

HacCJI€aAOBaHHUA MPHU3HAKOB. I_[I/ITOJIOFI/I‘IGCKI/IC OCHOBBI I[I/IFI/I6pI/IIIHOFO




CKpEIlMBaHUSI.
CuerieHHoe HacienoBaHue Impu3HakoB. PaGorer T. Moprana. CreruieHHOe
HacJae0BaHUE TI'€HOB, HApPYIIEHHUE CIEIUICHHS MEXKIy TeHamMu. XPOMOCOMHas
TEOpHs HACIIEICTBEHHOCTH.

l'eneruka mona. XpOMOCOMHBI MEXaHU3M ONpEdeNieHUs MoJjla. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI U reTeporamMeTHhI Mmoj. ['eHeTuueckas
CTPYKTypa TMOJOBBIX XpoMocoM. HacnegoBaHwe NTPU3HAKOB, CHEIMJIEHHBIX C
TIOJIOM.

['enotun kak menoctHas cucreMa. [lmeloTrponus — MHOMXKECTBEHHOE ACHCTBHUE
refa. MHOXXECTBEHHBIN ajjienn3M. Bi3amMopaelcTBHe HeallIeIbHBIX T'€HOB.

Kommnementapruocts. Onucras. [Tonumepus

3.4

B3anmogpeiictBue reHoTuna u cpesl npu GopMupoBaHuM GpeHotuna. M3sMeHunBoCcTh
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHbIE NMpPU3HAKUA. BHUabl M3MEHYMBOCTH:
HEHAaCJIEeCTBEHHAs U HACJIECTBEHHAs!.

MoudukaimonHass ~ U3MEHYMBOCTb.  Pomb  cpembl B (OPMUPOBAHUU
MoaudukaroHHON n3MeHunBocTH. HopMa peakimu npusHaka. BapuannoHHbIH psf
u BapuanmonHas kpuBasg (B. Woramncen). CpoiictBa MOIM(pHUKALMOHHON
M3MEHYUBOCTH.

T'enotummueckas n3MeHYNBOCTE. CBOMCTBA T'€HOTHIINYECKOM U3MEHUNBOCTH. BUIbI
TCeHOTUITMYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTaI[IOHHASI.

KomOuHaTBHAasT W3MEHUYMBOCTh. Mei03 U TOJOBOM TMpoOIecC — OCHOBA
KOMOWHATHBHON M3MEHUYMBOCTU. PojIhb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IaHUH
TeHETUYECKOro pa3Hoo0pasus B Mpeenax OAHOro BUIA.

MyTanmoHHass U3MEHYMBOCTb. BHUbI MyTallMil: TEHHBIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrioHTaHHBIE W MHIYLUUPOBAHHBIE MYyTallMU. SAepHBIE U IMUTOMIA3MATUYECKHE
myTarmu. COMaTUYECKHe U MOJIOBbIE MyTalu. [I[pudrHbI BOSHUKHOBEHUSI MyTalLIUH.
MytareHsl W HMX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAalMOHHOTO
nporiecca. 3aKOH TOMOJIOrMYECKUX PSAOB B HacieacTBeHHoM n3menunBoctu (H.U.

BaBI/IJ'IOB). BHG?II[GpHaﬂ HN3MCHYHNBOCTDh U HACJICACTBCHHOCTD

3.5

Kapuotun 4yenoBeka. MexayHapoaHas NporpaMma HCCIENOBAHUS T€HOMa
yenoBeka. MeToapl  M3YyYEHHST TEHETHMKH  4YeJIOBEKa: I'EHEaJOrM4YeCcKHid,
OJIM3HEIOBBIH, IUTOrCHCTUYCCKHI, MOMYJISUUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU. CoBpemMeHHOe onpeneseHne TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBaHUE, TeHOTUIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[M[]P-anamu3a. HacmencTBenHble  3a0oyieBaHMs  4YenoBeka. [eHHbiE W
XPOMOCOMHBIE 0omne3Hu YEeJIOBEKA. bone3nn c HAaCJIEICTBEHHON
MPEIPACIIONOKEHHOCThIO. 3HAYCHHE MEAUIIMHCKOW T'€HETHKU B MPEIOTBPAIICHUN

1 JICUEHUH T€HETHYECKUX 3a001eBaHni yenoBeka. CTBOJIOBLIE KIIETKH




3.6

JlomecTukanus u cenekius. 3apoxaeHue CeNeKIUM U JoMecTukanuu. Yuenue H.H.
BaBunoBa o 1meHTpax MPOMCXOXKACHUS U MHOTrooOpasvs KyJIbTYPHBIX pPacTEHUM.
Ponb cenexnyu B cO3/jlaHUU COPTOB PACTEHMI U MOPOJ KUBOTHBIX. CopT, mopoja,
TaMM. 3aKOH T'OMOJIOTHUYECKHX PSJIOB B HacleJACTBEHHOM u3MeHunBocT H.U.
BasuiioBa, ero 3HaueHHE 1151 CEJICKIIMOHHON paOOTHI.

MeTtonsl ceneKuMoHHOW paboThl. MCKyCCTBEHHBI OTOOp: MAacCCOBBIA U
WHIUBUTyaIbHBIN. OTanel KOMOMHAIIMOHHON CCEIICKIINH. Ucnritanue
MPOU3BOAMUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C IOMOIIBIO OIICHKH
(eHoTHIIAa TOTOMCTBA U OTOOP MO FeHOTUNY ¢ moMolbio ananu3a JJHK.
VckycCTBEHHBIN MyTareHe3 Kak MeTOJ CeJIEKIIMOHHOW pa0oThl. PamnannonHbIi 1
XUMUYECKU MyTareHe3 KakK MCTOYHHUK MYyTalluid y KYyJbTYpHBIX (GopM
opraHu3sMoB. Hcmonb3oBaHHME TE€HOMHOTO pEAaKTUPOBAHUS W METOJIOB
pexomOuHaHTHBIX JIHK 1151 monydeHus ncxoqHoro Mmatepuana sl CEJIEKLUH.
[lomyuenne mnommuonnoB. BHyTpuBumoBas rubpuauzauus. bimskoponcrBeHHoe
CKpelIMBaHue, WM UHOpUAMHT. HepoicTBEHHOE CKpEIIMBaHWE, WM ayTOPWIWHT.
I'ereposuc u ero npuumnsl. Mcnonbs3oBanue rereposuca B cenekuuu. OtnanéHHas
ruopuamzanms. [Ipeogonenne Oecrumogusi MEKBUIOBBIX THOpUAOB. JlocThkeHUs

CEJIEKUIMH PACTEHUM U JKUBOTHBIX

3.7

OObeKTHI, UCHOIb3YyEMbIE B OMOTEXHOJOT M, — KJIETOUYHbIE U TKaHEBbIE KYJIbTYpBI,
MHUKPOOPTraHMU3MbI, HUX XapaKTepucTuka. TpaaulumMoHHas  OMOTEXHOJIOTHUS:
xje0oneyeHne,  MOMy4YeHHE  KHCJIOMOJIOYHBIX  HPOAYKTOB,  BHHOJENHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTH MHKPOOHMOJOTMUECKUX TEXHOJIOIHM.
[TpousBoncTBO  Oenka, aMUHOKHMCIOT W BUTaMHUHOB.  VIcKyccTBEHHOE
OILIONOTBOpPEHUE. PEKOHCTpYyKIMS SIMIEKICTOK M KJIOHUPOBAHUE >KUBOTHBIX.
Merton TpaHCIUTAHTALMH JEpP KIIETOK.

XpoMOCOMHass M TEHHas UHXeHepus. VCKyCCTBEHHBI CHHTE3 TI€Ha H
KoHCTpyupoBanue pekomOuHantHbix JIHK. JlocTmkeHus u mepCcreKTUBBI
XpOMOCOMHONM M T€HHOM HHXKeHepuHu. MeauuuHcKkue OHOTEXHOJIOTHH.

Hcnoap30Banne CTBOJOBEIX KIIETOK

Cucrema 1 MHOT000pa3ne OpraHn4ecKoro Mupa

4.1

buonornueckoe  pazHooOpasme  opranu3zmoB.  CoBpeMmMeHHas  cucTema
oprannyeckoro wmupa. I[IpuHIUNBI Ki1accupukauud opraHu3mMoB. OCHOBHBIC
CUCTEMaTHU4ECKUE I'PYIIIbI OPraHU3MOB.

OcCo0EHHOCTH CTPOEHHUS W KU3HENEATCIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTtepun, apxeu, OJHOKIETOUYHBIE TPHUOBI, OJTHOKJIECTOYHBIE BOJOPOCIH, IPYTUe
npoTucThl. KooHMambHbIE Opranu3Mbl. [[BHKeHNE OTHOKIETOYHBIX OPraHU3MOB:
aME0OUTHOE, KTI'YTHKOBOE, PECHUYHOE. 3allliTa Y OJHOKJIETOYHBIX OPraHU3MOB.

PaB)Ipa)KI/IMOCTI) Y OJHOKJICTOYHBIX OPIraHU3MOB. Taxcucel




4.2

MHoroxkjaeTouHbie pacTeHus. B3auMocBs3b yacTeil MHOTOKJIETOYHOT O OpraHu3Ma.
TkaHu, opranbl U CHUCTEMBl OPraHOB MHOTOKJIETOYHOrO opraHusma. Opranusm
Kak eauHoe 1uenoe. TkaHu pacreHuid. Tumbsl pacTUTENBHBIX TKAaHEH:
oOpa3oBarenbHas, IIOKPOBHAs, IPOBOJAINAS, OCHOBHAs, MEXaHHUYECKasl.

OcobenHocT cTpoeHus, QYHKIIUN U PACIOIOKEHHS TKaHEeH B OpraHax pacTeHui

4.3

BereraTuBHbIE U reHepaTUBHbIE OpraHbl pacTeHud. DyHKIMU OPraHoOB U CHCTEM
opraHoB. Kapkac pacrenuii. J|BUkeHHE MHOTOKJIETOUHBIX PACTEHUI: TPOIU3MBI U
Hactuu. Iloriomenue BOXBI, YIJIEKUCIIONO Ta3a M MUHEpAJIbHBIX BELICCTB
pacteHusMu. [Ipixanue pactenuil. uddysus razoB uepe3 NOBEPXHOCTh KIIETKH.
TpancnopTHble cHCTEMBl pacTeHMH. Beinenenue y pacteHuid. 3amurta Yy
MHOI'OKJIETOUHBbIX pacTeHui. Kyrukyna. CpencrBa macCMBHOW M XUMHYECKON
3anThl. DUTOHIUIBI.

PaznpaxxuMocTh M perymiauus y OpraHu3MoB. PazapakmMocTb U peryssuus y

MHOI'OKJICTOYHBIX paCTeHHﬁ. PocrtoBbie BemiecTBa U HX 3HAUCHHUE

4.5

MHOrokneTouHble  KMBOTHbIE. B3auMOCBSI3b  4acTeid  MHOTOKJIETOYHOIO
opranu3Ma. TkaHu, OpraHbl U CHCTEMbl OPraHOB MHOTI'OKJIETOYHOIO OpraHu3Ma.
Opranusm Kak enuHoe 1enoe. ['omeocra3. TkaHU KMBOTHBIX W 4YesioBeKa. THIIbI
JKUBOTHBIX TKaHEH: »MNUTENualibHas, COCAMHUTEJIbHAs, MbIIIEYHAs, HEpPBHAs.
OcoOeHHOCTH CTpPOCHHs, (YHKIMA M PACIOJOXKECHUS TKAaHEH B oOpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

Oprasnbl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMK OPraHOB M CUCTEM OPTaHOB.
Omnopa Tena opraHu3moB. CkeneTbl OAHOKIETOYHBIX M MHOT'OKJIETOYHBIX
JKUBOTHBIX. HapyXHbIi1 1 BHYTpeHHUH ckeneT. CTpoe€HHWE U TUIbI COCAMHEHUS
KOCTEH.

JIBMoKEHHME MHOTOKJICTOYHBIX JKHBOTHBIX. IIuTanmme kmBOTHBIX. IluTanme
MO3BOHOYHBIX KUBOTHBIX. J[pixaHue kxuBoTHBIX. KoxkHoe npixanue. XKabepHoe u
JIETOYHOE JbIXaHHE.

JIpIxaHne TO3BOHOYHBIX >KMUBOTHBIX. OJBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSA
JIETKUX MMO3BOHOYHBIX KUBOTHBIX. JlpIXaTeibHasl cucTeMa 4elloBeka. MexaHu3M
BEHTUJIAIMUA JIETKUX Yy TMTUL W MICKONUTAIOUMX. TpaHCOOPT BEMIECTB ¥
OpraHu3MoB. TpaHCHOPT BEILIECTB y KUBOTHBIX. KpoBeHOcHas cucrema u eé
opransl.  KpoBenocHas CHUCTEMa  IIO3BOHOYHBIX  >KUBOTHBIX. Kpyru
KpOBOOOpAIIEHHS. DBOJIIOIIMOHHBIE  YCIOKHCHHS CTPOCHHS KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX JKMBOTHBIX. BplieneHune y opraHu3MoB. Beinenenue y
KUBOTHBIX. COKpaTuTenbHbIe Bakyosd. Opransl BiieseHus. CBs3b MOJOCTH Tela
C KPOBEHOCHOM W BBIICIUTEIbHOW CHCTEMaMH. BbleiaeHne y MO03BOHOYHBIX
JKUBOTHBIX. 3allldTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpOBBI U uX

IMPONU3BOAHBIC.




PazapaxuMocTh 1 peryisiuus y opraHu3MoB. PazipaKuMOCTh y OJHOKIETOYHBIX
opranu3MoB. Takcucel. Pa3gpakuMocTe U peryisiius y MHOI'OKJIETOYHBIX
pacteHuil. PocToBbie BelIECTBA U UX 3HAUCHUE.

HepBHas cucrema u pedrekTopHas peryisuus Y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cuctema u e€ otaensl. DBOMOIMOHHOE YCI0KHEHHE CTPOECHUSI HEPBHOM
CHUCTEMBI Y )KUBOTHBIX.

Pa3zpaborka anroputmMoB U mporpamMMm Uit 3@PexTHBHON (HYHKIMOHAIBLHON
AHHOTAILIMKU T€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, MeTaboJIOMOB

MHUKpPOOPraHu3MoB, paCTeHI/Iﬁ, JKUBOTHBIX N YCITIOBCKa

OpraHusM 4esnoBeKa 1 €ro 3/10pOBbe

5.1

OpraHbl 1 CUCTEMBI OpPraHoB 4esioBeka. OTAenbl roJIOBHOI'O MO3ra I03BOHOYHbIX
KUBOTHBIX. Peduekc u pednexropHas nyra. be3ycioBHble U yCIOBHBIE
pednexcsl. I'ymopanbHas peryisiuss ¥ SHIOKPUHHAs CHUCTEMa >KMBOTHBIX U
yesoBeKa. JKene3sl SJHIOKPUHHON CHCTEMBI M UX TOPMOHBI. J[€CTBHE TOPMOHOB.
B3aumocBsi3p HepBHOM M SHAOKPUHHOM cucreM. [unoranamo-runodusapHas

cuctema. Pednekc u pedaexkropnas nyra. be3ycioBHbie U yCIIOBHBIE pedIie KChI

5.2

3ammra opranuzma ot OoJnesHer. IMmmyHHas cuctema yenoBeka. KieTouHbIil u
FYMOpajbHBIE HMMYHUTET. Bpoxkn€HHbIA, NpHOOPETEHHBIH crenupudecKuil
umMmyHuTeT. Teopust  KJIOHadbHO-celeKTHUBHOro uMMmyHutera (I1.Dpmux,
®.M.bepuer, C.ToneraBa). BocmamurenbHble OTBETHI OpraHu3MoB. Poib

BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUU CHUCTEMHBIX 32a00JI€BaHMIMA

5.3

Kposenocnast cuctema u e€ opranbl. Cepiie, KPOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBoob6parenus. Pabora cepama u e€ perynsmus

5.4

Jlpixanue uenoseka. Jud@ysus razos uepe3 NOBEPXHOCTh KIETKU. JlpIxaTenbHas
cucrtemMa 4enoBeka. JlpIxaTenbHas IOBEPXHOCTb. Peryisinus — IbIXaHwus.

JlprxatenpHbIE 00HEMBI

5.5

[TumeBapuTenbHas cuctemMa 4YennoBeka. OTaensl NUIIEBAPUTEIbHOIO TPAKTA.
[InmeBapurensHple  Kene3bl.  BHYTPUIONIOCTHOE M BHYTPUKIIETOYHOE

MUIICBapCHUE

5.6

IMokpoBel W wux mnpousBoanbie. Opranbl BbiaencHus. [louku. CrpoeHue u
¢dbyHkMonupoBanue HehpoHa. OubTpalys, CEKPEUs U 00PaTHOE BCAChIBAHHE

KaK MEXaHHU3Mbl pabOThl OpraHoB BhljiesieHUs. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

I[BI/I)KCHI/IG YyeJloBeKa: MbllleyHas cucrema. CKeJleTHBIE MBIIIIBI U HUX pa60Ta.

CtpoeHue U TUTIBl COETUHEHUS KOCTe!

Teopus sBomonuu. Pa3BuTHe )xu3HU Ha 3emiie

6.1

OpomouuonHas Teopuss Y. JlapBuna. llpeAnochbUIKM  BO3HUKHOBEHUS

JapBUHHU3MA. Kuzup n Hay4dHad JCATCIbHOCTD Y. ﬂapBI/IHa.




JBwxymue cuiibl 3BoMonMU BUAOB no Y. JlapBuHy (BBICOKAasi MHTEHCUBHOCTb
pa3MHOXKEHUSI OpPraHU3MOB, HACJEJCTBEHHAas HW3MEHYMBOCTH, OopbOa 3a
CYILIECTBOBAHME, €CTECTBCHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cuntetnueckor teopuu sBomonnu (CTD). HelitpanbHas Teopus
sBomonuu. CoBpeMeHHas HBOJIIOIIMOHHAS OMONIOTHS. 3HAYCHHE IBOJIIOIMOHHON

TEOpUH B POPMHUPOBAHUY €CTECTBEHHO-HAYYHON KapTHHBI MUPa

6.2

[Tomynsiumst kak syeMeHTapHas eauHuna 3BoJtoluu. COBPEMEHHBIE METOJbI
OLIEHKH TE€HETUYECKOr0 pPa3sHOOoOpa3us M CTPYKTypbl nomyisinuil. M3meHeHue
reHo(oH/a TOMYJSIIMM KaK 3JIEMEHTapHOE JBOJIIOLMOHHOE SIBJIEHHE. 3aKOH
reHeTudeckoro pasHosecus J[xx. Xapau, B. BaitnGepra.

OnemeHTapHble  (aKTOphl (ABMXKYIIME CHJIBI) HSBOMIOUMH. MyTallmOHHBIHA
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHble
HEHANpaBJCHHbIE W3MEHEHHUS YacToT aiened B mnonmyisamusax. Oddekt
OCHOBATEJISI. Murpauuu. N3onauus HNOMYJIALNN: reorpaduyeckas
(mpocTpaHCTBeHHAs), OMonoruyeckas (penpoayKTHBHAS).

EcTecTBeHHBIII 0TOOp — HampaBisiommi — ¢gaktop 3Boonud. Dopmsl
€CTECTBEHHOTr0  OTOOpa: JBWXKYIIUH, CTaOWIM3UPYIOIIWNA, pa3pbIBAIOLINI
(nu3pyntuBHbIi). [TosoBoii 0TOOP.

[Ipucrioco01eHHOCT, ~ OpPraHW3MOB ~ KaK  pe3yjbTaT  MHUKPO3BOJIOLHUU.
Bo3HukHOBeHHE — mpucnocoOiieHud y — opraHusmMoB.  ApoMopdo3bl U
uavoaaantauuu. [Ipumepsl npucnocoOiaeHuit y opraHu3zMoB. OTHOCUTENBHOCTD
IPUCIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum U CTpyKTypa. BuaooOpazoBaHume Kak pe3yjbTat
MHUKpO3BOMIONMU. M30msius — KiIo4yeBod ¢axkTop BHaooOpasoBanus. Ilytm u
CIIOCOOBI BH1000pa30BaHMUS: aJUIoNATPUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (DKOJIOTHYECKOE),  «MTHOBEHHOE»  (IIOJIMILTONAN3ALINS,
rubpuausaiys). JJTebHOCTh SBOMIOIMOHHBIX MPOIECCOB.

MexaHn3Mbl GOpMUPOBAHUS OHOJIOIMUECKOro pa3Hoo0pasus.

Posb 3BOMIOIMOHHON OHOJOrMU B pa3pabOTKE HAYYHBIX METOJOB COXpaHEHHUS
6unopasHooOpasusa. MUKpPOIBOIIONUS M KOIBOJIOIUS Mapa3sUTOB U UX XO35EB.
MexaHu3Mbl (HOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

Cc Hel

6.3

MeTtonpl u3ydeHuss makposBomonuu. IlaneoHTonsornueckue MeTolbl M3y4YEHHUS
sBomonuu. [lepexoausie GopMbl U puIOreHEeTUUECKUE PsIJIbl OPraHU3MOB.
buoreorpadguueckue MeTopl n3ydeHus sBoonnn. CpaBHeHue Giaopsl U GayHbl
MaTepUKOB U OCTpOBOB. bruoreorpaduueckue odbnactu 3emman. Buasi-sHaeMuku u
PEJUKTHI.

OMOpHOJIOTHYECKHE M CPAaBHUTEIBHO-MOP(HOIOrHYECKHE METOIbl H3Y4YECHUS




3BOMOIMU. ['eHeTMueckne MeXaHU3Mbl S3BOJIOLMUA OHTOrE€HE3a U IOSIBJICHMS
SBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHbIE W  aHAJIOTUYHbIE  OpPTraHBbI.
PynumenTtapusle  opranbl M aTaBU3Mbl.  MOJEKYJISIpPHO-T€HETHYECKHE,
OMOXMMUYECKHE W  MaTeMaTH4YeCKHe  METOIbl  HM3yYeHUs  SBOIIOIUU.
I'omonornynbie reHbl. COBpeMEHHBIE METOJbI MOCTPOCHUS (DUIIOTCHETHY ECKUX
JIEPEBLEB.

XpOMOCOMHBIE€ MYTallUH U 3BOJIOLIMS TEHOMOB.

OO6mme 3aKOHOMEpHOCTH (IMpaBWia) 3BOMIONMH. HeoOpaTUMOCTh 3SBONIOIUH.

A}IaHTI/IBHaH paauanus. HepaBHOMepHOCTI) TEMIIOB 3BOJIOITMH

6.4

Hayunbple rumore3sl NpPOMCXOXKAEHUA JKM3HM Ha 3emne. AOuoreHes u
naHcrnepmus. JloHayuHble IPECTaBIEHUS O 3aPOXKICHUU KU3HU (KPEALMOHU3M).
['unoTe3a MOCTOSHHOrO CaMO3apOXKIEHUS KU3HU U €€ ONPOBEPKEHUE OIbITAMU
®. Pemgu, JI. Cnamnanmanu, JI. Ilactepa. IlpoucxoxaeHue KU3HU H
acTpoOMOJIOTHS.

OcHoBHBIE 3Tanbl HeopraHudeckoil sBosonuu. IlnanerapHast (reosioruueckas)
9BOMIONMA. XHMMHUYECKas OHBOMIOIMSA. AOHOTeHHBII CHUHTE3 OpraHMYecKHX
BemiectB u3 Heopranmdeckux. Ombir C. Mumnepa u . FOpu. OGpazoBanue
nomuMepoB U3 MoHoMepoB. KoaunepsatHas runore3a A.M. Onapuna, rumoresa
neppuyHoro OynboHa Jk. XomjeiliHa, reneruueckas rumoresa ['. Mémnepa.
Pu6osumer (T. Yek) u rumorteza «mupa PHK» VY. I'mnGepra. @opmupoBanme
MeMOpaH ¥ BO3HUKHOBEHUE IPOTOKJIETKHU.

Hctopus 3emumn u MeTonpl €€ m3ydeHus. lVckonmaemble OpraHMYECKHE OCTAaTKU.
['eoxpononorust u e€ meronsl. OTHOCHTENbHAST U AOCOMIOTHAS T'€OXPOHOJIOTHS.
I'eoxpoHonoruyeckas 1mkasa: 30HbI, Apbl, IEPHUOADI, STIOXH.

HauanpHele 3Tanel opraHndeckor »Bosmonuu. [losBieHMe U HBOMIONUSA IEPBBIX
KJIETOK. OBoronus Merabonu3ma. Bo3HUKHOBEHHE TEpPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIUIEHKH KaK aHaJIor IEePBBIX Ha 3eMJIe COOOLIECTB.
CrpomaTtonuTsl. IIpokaproThl U 3yKapHuOTHI.

[Ipoucxoxnenue 3ykapuoT (cUMOMOreHe3). DBOJIOLHMOHHOE IPOUCXOXKCHHUE
BUpycoB. IIponcxoxneHue MHOIOKJIETOYHBIX OpPraHu3MOB. BoO3HMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHbBIE 3Tanbl 3BOJIIOUUHU BBICIIMX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pactenuii. Bwixon pacreHuit Ha cymry. llosiBieHue CHOpOBBIX pACTEHUNA U
3aBoeBaHue MMM cymu. CeMmeHHble pacTeHMs. [IpoMcXokaeHHE LBETKOBBIX
pacTeHHil.

OcCHOBHBIE 3Tambl HBOMIOIMM KUBOTHOIO Mupa. OCHOBHBIE apoMop(o3bl
KHUBOTHBIX. Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHHE COBPEMEHHBIX
tunos. IlepBbie Xopa0BbIe )KUBOTHBIE. JKU3HD B BOJIE. DBOJIIOLNS TO3BOHOYHBIX.

[Tpoucxoxxaenue ampuoOuit u pentuiauid. [IporcxoxaeHne MIEKONUTAIOMINUX U




ntun. [lpuHiun kmoueBoro apomopdosza. OcBoeHHe O€CO3BOHOYHBIMH U
MO3BOHOYHBIMU )KUBOTHBIMU CYIIIH.

Pa3Butue xu3Hu Ha 3emiie IO 3paM U IepuoJaM: apXxeu, MpoTepo30i, Najaeo30u,
Me3030i, KaifHO30i. OOImas XapaKTepuCTHKa KJIUMaTa U Te0JIOTHYECKUX
nporeccoB. [TosiBJIeHrE U pacBeT XapaKTEPHBIX OPraHU3MOB. YTiieoOpa3oBaHuUe:
€ro YCJIOBHUS U BIMSIHHE Ha Ta30BbIi cOCTaB aTMOC(hEepHI.

MaccoBbie BBIMUPAHUSI — BKOJOTMYECKHE KPHU3HMCHI Mpounuioro. IIlpuyuumHbl u
CJIEICTBUSI MAacCOBBIX BbIMUpaHHUI. COBPEMEHHBINH SKOJIOTHYECKUN KPHU3HC, €ro

oco0eHHOCTH

6.5

Paznenst u 3amaum anTpomosnoruu. Metoasl aHTpomnosioruu. CraHOBIIEHHE
IPEACTABJIECHUN O IPOUCXOXKAECHNU YenoBeKa. COBpeMEHHbIE HayUHbIE TEOPUU.
CX0acTBO ueoBeKa C KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHHE YEeJIOBEKaA.
CBugerenbcrBa  CXOACTBA  4YEJIOBEKA € JKMBOTHBIMU:  CPABHUTEIBHO-
Mopdosoruueckue, AMOPHOJIOTHYECKHU E, (131 0JI0r0-0NOXUMHYECKHE,
noBeneHueckre. OTIUYns Yea0BeKa OT )KUBOTHBIX. [IpsAMoXoxk1eHre U KOMILIEKC
CBSI3aHHBIX C HUM IpPHU3HAKOB. Pa3BuTHE rOJI0BHOIO MO3ra U BTOPOW CUTHAJIBHOMN
CUCTEMBI.

JBuxymme cuibl (pakTophl) aHTpomoreHesa: OHMOJIOrMYECKHE, COLHAlIbHBIE.
CootHomieHue OMOIOrMUECKUX U COLIMANBHBIX (PaKTOPOB B aHTPOIIOI'€HE3E.
OCHOBHBIE CTaJIMM aHTPOIOT€HE3a. ABCTPATIONUTEKN — IBYHOTHE MPEIKH JTFOJCH.
YenoBek  yMemnblid, IEepBbIE M3rOTOBJIECHHUA Opyaud Tpyna. Yemosek
NPSIMOXOMSIIIIMA M TIEPBBIM BBIXOJ JIOAeH 3a mpenenbl Adpuku. YemoBek
reiienpOepreckuii — oOUMii MpegoK HeaHIepTalbCKOTrO 4YeloBeKa M 4esioBeKa
pa3zyMHOro. YenoBek HEaHAEPTAJIbCKUM KakK BHUJ JIOJAEH XOJOAHOIO KJIMMAaTa.
UYenoBek pasyMHBI COBPEMEHHOI'O THUIIA, JICHMCOBCKHN 4YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npeaenaMu A(Qpuku.

OBOMIOLMST COBPEMEHHOIO 4YeJIOBEKa. ECTeCTBEHHBIM 0TOOp B IMOMYJIALUAX
yenoBeka. MyTanmoHHbIM npouecc u noaumopdusM. IlonynsuuoHHbIE BOJHBI,
nperd renoB, murpanus U «3(hHEKT OCHOBATEIs» B MOMYJALHIX COBPEMEHHOTO
YesioBeKa.

UYenoseueckue pacel. llonstue o pace. bonbmme pacel:  eBponeougHas
(eBpasmiickasi), aBcCTpajo-HErpoujHas  (dKBaTopuajbHasl),  MOHTOJIOUJIHAS
(a3uarcko-amepukaHckasi). Bpems u myTtu pacceneHus 4eloBeKa IO IUIaHETE.
EnunctBo  uyenoBeweckux pac. HayuHas  HeCOCTOSITENBHOCTh — pacu3Mma.
[IprucnocoOaeHHOCTh YeNoBeKa K pPa3HBIM YCJIOBUSM OKpYXKaloLIeH Cpelbl.
Bnusaue reorpadguueckoil cpeasl M Jpelida TeHOB Ha MOPQOJIOTHI0 U

(Gu3n0IIOrHI0 YelloBeKa

DKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH




7.1

Paznenst v 3a7aun skomoruu. CBsi3b 3KOJOTHMU C IPYTUMHU HAyKaMHu.
Metonbl 3kosioruu. [loneBble HaOMIOACHUSA. ODKCIEPUMEHTBI B OKOJOTHH:
NpUPOJIHbIE W JlabopaTopHble. MoJenMpoBaHUE B JKOJOTUM. MOHHUTOPUHT

OKpYXKarollel cpebl: JOKaJbHbIM, PErMOHAIBHBIN U IJ100abHbIH

7.2

Okonoruueckue (akTopbl M 3aKOHOMepHOCTH ux peiictBus. Kiaccudukamms
JKOJIOTUYECKUX (aKTOpoB: abuOTHUEecKHe, OUOTUYECKHE, AaHTPOIOIrCHHBIE.
OOume 3aKOHOMEPHOCTH JCMCTBUS AKOJIOTHUECKHX (pakTopoB. IIpaBumio
muHumyMa (K. Hlnpenrens, FO. JIubux). TonepanTtHOCTb. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abunotndeckue ¢axTopsl. CBeT Kak 3Koioruyeckuii ¢axrop. JleifictBue pasHbIx
YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OpraHu3Mbl. OKOJOIMYECKUE TIPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHajbHas poJib CBETa.
DoTonepuon3m.

Temneparypa kak »dKojoruueckuii ¢aktop. JleiictBue TemiepaTypbl Ha
opranu3Msbl. [1oiiKkuaoTepMHBIE 1 TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHbIE OPTaHU3MBI.

BnaxxHocte  kak akojorudeckuii - ¢akrop. I[IpucnocoOnaeHHMs pacTeHHH K
MOJJIepXKAaHUI0 BOAHOro Oananca. Kmaccudukainus pacTeHHIl MO OTHOIICHHIO K
Bojie. [Ipucrioco0aeHnst KUBOTHBIX K U3MEHEHHIO BOJHOI'O PEKUMA.

Cpenbl oOuTaHMSI OpraHuW3MOB: BOJHAas, Ha3eMHO-BO3JyIlHAs, IOYBEHHas,
ryOMHHAs  MOJINOYBEHHAs, BHyTpUOpraHu3MeHHas. DU3UKO-XUMHUYECKUE
0COOGHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrocoGieHuss OpraHusmMoB K
KU3HU B Pa3HBIX cpelax.

buonornueckue putMmbl. BHemHne u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOAUYHBIE
put™Mbl. [IprucrnocobaeHHOCTh OpraHU3MOB K CE30HHBIM WM3MEHEHHUSAM YCIIOBUHI
KU3HU.

Xuznennsle popmbl opranu3moB. [lonaTue o xuszHeHHOW (opme. XKuzHeHHBIE
(opMBl pacTeHMii: J1epeBbsl, KYCTApPHUKH, KyCTAPHUYKH, MHOIOJIETHHE TpaBBbl,
oJHOJIeTHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: TMAPOOUOHTHI, T€OOHOHTHI,
a’poOroHThl. OCOOCHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buotnueckue QaxTopsl. Buabl OMOTHYECKMX B3aUMOJEHCTBUI: KOHKYPEHIIHS,
XHUITHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapasuTtusm, koomepaius, MyTyaanu3M,
KOMM EHCaJIU3M (KBapTHPAHTCTBO, HaxJIeOHUYECTBO). Herpodpuueckue
B3auMonelcTBus  (TomuMueckue, ¢opuueckue, (Hadpuueckue). 3HAYCHHE
OMOTHYECKUX B3aUMOJCHCTBUN M CYIIECTBOBAaHMS OpPraHHU3MOB B Cpene

obutanus. [IpyHINI KOHKYPEHTHOTO HCKITIOUEHUS

7.3

DKOJIOrMuecKrne XapakTepucTuku mnonynsauuu. [lomynsanus kak Ouosoruueckas

cucteMa. Posib HEOAHOPOJHOCTU Cpefbl, GU3NYECKUX O0apbepoB U OCOOEHHOCTEH




OWOJOrMK BUIOB B JOPMUPOBAHUU TPOCTPAHCTBEHHON CTPYKTYPBI MOITYJISAILINAMN.
OcHOBHBIEC TMOKa3aTeau MOMYJSAIMU: YHUCICHHOCTh, MJIOTHOCTh, BO3pAaCTHAs H
MoJIoBasi CTPYKTYypa, pOXKAAEMOCTh, MPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaIus.

DKojoruyeckasl CTpykrypa nomnyisinud. OLeHKa YHMCICHHOCTH MOMYJISIIHH.
JvHamuka nonyisnuu U €€ peryisuus. bUOTHYeCKHi NMOTEHUMAI IOIYJISLUY.
MopenupoBanue OWHAMUKU Tonyysauuu. KpuBeie pocTa  YHUCIEHHOCTH
nonyysiiuu. KpuBble BbDKMBaHUS. Perynsiiius 4MCIEHHOCTH MOMYJISIUM: pOJib
(bakTOpOB, 3aBUCAIMMX HW HE 3aBUCAIIUX OT IUIOTHOCTH. OKOJOTHYECKHE
crpateruu BuaoB (r- u K-crparerun).

[TonsiTie 00 »dKoOJOTMYECKOW HUIIe BuUaa. MecrooOutanue. MHoOroMepHas
Mojenb 3konorndyeckor Humm Jlx.M. XaTtumHcoHa. Pa3sMepsl 3KOIOrAYECKOM
Huy. [ToreHunanbHas U peaau30BaHHAS] HULIH.

Bun kak cumcrema nonyisinuid. Apeansl BUIOB. BHIBI M MX JKH3HCHHBIC
CTpaTeruu.  3aKOHOMEPHOCTH  MOBEACHHUS M MUTpaUuid  JKUBOTHBIX.

Bbrnonornueckne nHBa3zuNn YYKEPOAHBIX BUOB

7.4

CooOmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsa3M Mexay
opraHu3MamMu B OwWOIEHO3e. ODKOcMCTeMa Kak OTKpbiTas cucrema (A.JDx.
Tencnn). dyHKIMOHATBHBIE OJOKHM OPraHU3MOB B JKOCHCTEME: MPOIYIIEHTHI,
KOHCYMEHTBI, penymneHTsl. Tpoduueckue ypoBHH. Tpoduyeckue 1menu u CeTu.
Abuornueckue 0ok skocucteM. [louBbl M MBI B 3kocucremax. Kpyrosopor
BEILIECTB M TOTOK SHEPIUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTelM 3KOCUCTEMBbI. bruomacca u nmpoaykuus. DKOJOTHYECKUE
NUpaMUIbl YUCEN, OMOMACChl U SHEPTUH.

HamnpaBnennble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCHM M UX MPUYMUHBL. AHTpPOIOI€HHBbIE BO3JECUCTBUS Ha
cykneccun. KimmmakcHnoe cooliectBo. bruopaznoobpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

IIpuponHeie 3KOCHCTEMBI. AHTPOIIOIE€HHBIE 3KOCUCTEMBIL. ATrPOIKOCHCTEMA.
ArponeHo3. Pa3nuuus Mexay aHTpONOr€HHBIMU U TPUPOJAHBIMU SKOCHUCTEMAMM.
Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucTeM. ['opockas dopa u
(ayna. CuHaHTpOnM3aIus ropojickor (GayHbl. buonorndeckoe U X031 CTBEHHOE
3HaUEHHE arpod’KOCHUCTEM MU ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJIENCTBUI OPraHU3MOB B DKOCUCTEMAX.

IlepeHoc SHEPrUu U BEIIECTB MEXAY CMEKHBIMU SKOCHCTEMaMU. Y CTOWUYHBOCTD
OpraHU3MOB, MOMYJSIMUHA M SKOCHCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPOMNOT€HHBIX BO3/IEHCTBHI

7.5

buochepa — obOmennanerapHas o0oyiouka 3eMiH, THAE CYIIECTBYET WIIH




cymecTBoBasia Jku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. OO6nactu
ouocdepsnl u e€ cocras. XKuBoe BemecTBo Onocdepsl ¥ ero QyHKIHUH.
3aKOHOMEpPHOCTU cyllecTBOoBaHUS Ouocdepbl. OcobeHHocTH Ouochepsl Kak
rI00aIbHOM ~ dKOcHMCTeMBbl.  J[MHaMu4eckoe  paBHOBecme B Omocdepe.
KpyroBopotsl BemiecTB M OHOreoXMMHYECKHME UKL (yrieponaa, a3ora).
PutMuyHOCTSH sIBIIeHUI B Onocdepe.

3oHansHOCTH Ouochepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHJpAa,
XBOWHBIC Jieca, CMEIIAHHbIE M IIMPOKOJIMCTBEHHBIC Jieca, CTEMH, CaBaHHBHI,
NYCTBIHM, TPOIMWYECKUE Jieca, BBICOKOTOphbs. Kimmar, pacTHTENbHBIA W
JKUBOTHBIA MUP OMOMOB CYIITH.

Crtpyktypa U (QyHKUIHS KMBBIX CHCTEM, OLIEHKa MX PECYpCHOro MOTEHLHaja U

ouocdepHbIX PyHKITUN

7.6

DKoNoruueckue Kpu3uchl U UX MpUYHHBL. Bo3aeiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOM cpenbl. OXpaHa BO3ayXa. 3arps3HEHUE BOJAHOU CpPEbI.
OxpaHa BOnHBIX pecypcoB. Pazpymienue noussl. OXpaHa MOUYBEHHBIX PECYpPCOB.
N3meHeHue kaumara.

AHTpOIIOr€HHOE BO3JEHCTBHE HAa PACTUTENbHBIA M J>KMBOTHBIH Mup. OxpaHa
pPacTUTENBHOTO W KUBOTHOrO Mupa. OCHOBHBIC MPHUHIUIIBI OXPaHbI MPUPOIHI.
Kpacupie kuHuru. Ocob6o oxpansemble mnpupoansie teppuropuu (OOIIT).
borannueckue caibl ¥ 300J0TMYECKUE TMTAPKH.

OCHOBHBIC TPHUHIUIB YCTOWYUBOTO PA3BUTHS UYEIOBEYECTBA U IPUPOJIBI
PanmonanbHOe  MpPUPOIONONBb30BAHME M COXpPaHEHHE  OMOJOTHYECcKOro

pazHoobpasus 3eMin




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

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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