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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo y4yebHomy mpenmery "buonorus" (manee - Ouosiorusi) Ha
YpOBHE CpelHero oluiero odpazoBaHusi pa3paboTraHa Ha ocHOBe DenepanbHOIO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii deneparnuny,
OI'oC COO, Konnenuuu mpenojaBaHus ydyeOHOro mnpeamera «buosnorus» u
OCHOBHBIX MOJIOXEHUN (penepaibHOli pabodeil mporpaMMbl BOCITUTaAHUSI.

VYuebnsiii npeamer «buonorusy» yriayonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJJTHUM M3 KOMITOHEHTOB MpeIMeTHOM obsiactu «EcTecTBEHHO-
HayuHble mpenMere». CormacHo mnonoxenusm @OI'OC COO mnpodunbHbIe
ydeOHbIE TPEIMEThI, W3ydaeMble Ha YIUIYOJEHHOM YPOBHE, SIBJISIFOTCS CIIOCOOOM
muddepenimanuy  oOydeHHS Ha YpPOBHE CpeIHero oOmero oOpa3oBaHHS W
MPU3BaHbl 00ECIEYHUTHh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM
o0uwMM, cpeHUM NpodeCcCUOHAIBHBIM U BBICHIUM 00Opa3zoBaHueM. B To ke Bpems
KOKIBI W3 OTUX YYEOHBIX TMPEAMETOB JOKEH OBITh OPHEHTHPOBAaH Ha
IPUOPUTETHOE PEIICHHE 00pa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOIIUX
3a/a4, CBS3aHHBIX C TPOdOpHEHTAMEH OOYJAOIMMXCA W CTHMYJIHPOBAHHEM
WHTEpeca K KOHKPETHON 00JIaCTH HAyYHOTO 3HAHWS, CBS3aHHOTO C OHMOJIOTHEH,
MEIUIIMHOM, SKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no yueOHOMy mpeaMery "buonorusa" na€r mpencTraBlieHHE O
Helnu W 3a7adax u3ydeHus: ydeOHoro mnpeamera «buonorus» Ha yriayoJE¢HHOM
YPOBHE, OlpeenseT 00s3aTenbHoe (MHBApUAHTHOE) MPEAMETHOE CO/ICPKaHUE, €T0
CTPYKTYpPHpOBaHHWE TO paszjieiaM H TeMaM, paclipelelieHue 1o Kjaccam,
PEKOMEHYeT TMOCEA0BATEILHOCT, W3YYEHHUS Y4eOHOTro Marepuaia Cc y4ETOM
MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€M, JIOTUKM y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydatonuxcs. B mporpamme 1o Ouonoruu
peann30BaH MPUHITUIT TPEEMCTBEHHOCTH C HW3yYCHHEM OHWOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHmsi, Osmaromaps 4YeMy MPOCMATpPUBACTCA
HAlpPaBJICHHOCTh HA  TMOCJEAYIONIEe pa3BUTHE OWOJIOTHYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOTO MBIIUICHUS, TMPEACTABICHUN O 370pOBOM 00pasze >KW3HU, Ha
BOCIIUTaHUE OEPEeKHOr0 OTHONIICHWS K OKpyKarouieil mnpupoaHoit cpene. B
mporpaMMme 1o OWOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO MpeaMeTa
«buonorusiy B peanmuzanuu TpeboBanuit PI'OC COO k mIAHHPYEMBIM
JUYHOCTHBIM, METANpeIMETHbIM M TPEIMETHBIM pe3yibTaraM OOy4YeHHs U B
GbOpMHUPOBAaHUM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIBHOM  JIESITEIBHOCTH
Oo0ydJarmuxcs IO OCBOCHUIO COJEp)KaHMS OHMOIOTrHYECKOro oOpa3oBaHUs Ha
YPOBHE CpeJIHETO 00111eT0 00pa30BaHUsI.

VYueOubiit npenMer «buonorus» Ha ypoBHE CPeHETO o0IIero oOpa3oBaHUs
3aBepiaeT OuoJIoTUYecKoe o00pa3oBaHME B IIKOJIE H OPUEHTUPOBAH Ha



paciiMpeHue U yriayoJieHue 3HaHWi OoOydarolMXcs O KUBOM MPHUPOAE, OCHOBAX
MOJIEKYJIIPHOW M KJIETOYHOH OHOJOrMH, 3MOpPHOJIOrMUM U OHUOJIOTUM pa3BUTHA,
TE€HETUKH, CEIEKIUU, OMOTEXHOJIOTUH, IBOIOLIMOHHOTO YYEHHUS U SKOJIOTUH.

N3yuenne yuebHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAlOIIUXCS K IMOCJEAYIOIIEMY MOITYyYEHUIO
Ouonormdyeckoro  obOpa3oBaHHMs B  By3aX M OpraHU3alMsIX  CPEIHETO
npogeccruoHanbHOro oopasoBanusa. OCHOBY €ro COJAEpKaHUsl COCTaBIAET CUCTEMA
OMONOTMYECKUX  3HAHWH, TIONYYEHHBIX TPH HW3YYCHUU  OOyJarOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3AeNOB OMOJOTMU Ha YPOBHE OCHOBHOI'O
obmiero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA MOJy4alOT pa3Buthe. Tak,
pacliupeHbl W yriayOieHbl OMOJOTMYEeCKHe 3HAHUS O PACTEHUSAX, >KMBOTHBIX,
rpubax, OakTepHsX, OpraHU3Me 4YeJOBeKa, OOLIMX 3aKOHOMEPHOCTSIX KHU3HH,
JIOTIOJTHUTENIbHO BKJIFOUEHbI OMOJIOTUYECKUE CBEJICHUS PUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIIOJIb30BaTh KaK OPUEHTHUPBI ISl MOCIEAYIOIIErO
BbIOOpa mpodeccun. Bo3moxkHa Takke WHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSAMH, IOJYUEHHBIMH OOYYAIONIMMUCS TpPU H3YYCHUU
du3uKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mnpeamery "buosorus" orpaxkaer
CHUCTEMHO-YPOBHEBBI M DBOJIOIMOHHBIM TMOAXOAB K H3YYECHHUIO OHOJOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIsl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, YBOJIOLMH OPraHMYECKOro MUpa Ha 3eMJie,
COXpaHEHHUsi OMOJIOrMYecKoro paszHooOpaszus 1uiaHersl. Tak, B 10 kiacce
U3y4aloTCs OCHOBBI MOJICKYJISPHOM U KIJIETOYHOM OMOJIOTrHMH, 3MOPUOJIOTHH U
OMoNOrUK Pa3BUTHUS, TEHETUKU M CEJCKIUU, OMOTEXHOJOTHMH U CHUHTETHYECKOM
OMOJNIOTUY, AKTyAIU3UPYIOTCS 3HAHUSA OO0YyYaromuxcsi Mo OOTaHWKE, 300JI0THH,
aHaromuu, (Qusnonoruu uenoBeka. B 11 kiacce M3ydaroTCS SBOJIOIMOHHOE
y4eHHe, OCHOBBI DKOJIOTUH U yueHue o ouocdepe.

YueOublii mnpeamer  «buonorus»  npuszBaH  00ECIEUYUTH  OCBOEHHE
00y4JarOMIMMUCS OMOJIOTUYECKUX TEOPHUI U 3aKOHOB, UJI€W, TPUHIIUIIOB U MPaBUJI,
JEKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTpPOCHUHU, MHOrooOpa3uh U OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOIMYJIAINH,
OMOIIEHO03a, SKOCUCTEMBI, O BBIJAIONINXCS HAYYHBIX TOCTHXKEHUSAX, COBPEMEHHBIX
MCCIICZIOBAHUSIX B OMOJIOTHH, MPUKIATHBIX aclieKTaX OMOJOruuecKux 3HaHui. Jlis
pa3BUTHS U TOJACPKAHUS HUHTEpeca OOYydaroIIMXcsi K OHOJOTMM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO Marepuaja B COACPKAHUM MPOrpaMMBbl
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MUCTOPUEH CTAHOBJICHUS M PAa3BUTHS
TOM WJIM WHOM O0OJacTH OHMOJOTMH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeikHBIX
y4EHBIX B PEIICHHE BAKHEHIIINX OMOIOTUYECKUX U SKOJIOTHYECKHUX TMPOOIeM.



[enp n3yuenus: yueOHoro npeamera «buonorus» Ha yriayOnEHHOM YpOBHE —
OBJIQJICHHE  OOYyYarOIIMMKCS  3HAHUSIMH O  CTPYKTYPHO-(QYHKIIMOHAJIbHOM
OpraHu3allid >KUBBIX CHUCTEM pAa3HOr0 paHra H NpUOOpEeTEeHHE yMEHUU
UCMOJIb30BaTh ATH 3HaHUS B (POPMUPOBAHUHU MHTEpEca K ONpeneaEHHON 00JacTH
npodecCUOHANBHOW AESTENbHOCTH, CBA3AHHOW C OWMOJOrMed, WM K BbIOOPY
y4e0HOT0 3aBEJICHUS JIJIsl TPOJOHKEHUST OMOJIOTHYECKOT0 00pa30BaHMUs.

Hoctmxenne 1end u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOaEHHOM ypOBHE 00ECIIEUMBAETCS PEILICHUEM CIEAYIOMIMX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CHCTEMbI OMOJOTHYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHSIX, KOHIEMIUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUjIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHHUU, MHOT000pa3ud U OCOOEHHOCTAX OHMOJOTMYECKHUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISLUs, BUA, OMOreoLeHo03, Ouocdepa); 0 BBLAAOLINXCS OTKPBITHAIX
Y COBPEMEHHBIX UCCJIEIOBAaHUSIX B OMOJIOTHY;

O3HAKOMJIEHHE OOYYarolMXCsl C METOJaMU IIO3HAHUSA KUBOW MPUPOIBL:
HCCIIEZIOBATEIbCKUMU ~ METOAAMH OHOJIOTHYECKHX HayK (MONEKYISIpHOU H
KJIETOYHOW OWOJOTHH, SMOPUONIOTUM U OWONIOTUM PAa3BUTHUS, TEHETUKU U
CeJIeKIUY, OWOTEXHOJOTMUM U CHHTETUYECKOW OWOJIOTUH, MaJeOHTOJIOTHUH,
DKOJIOTWH);  METOJaMHU  CaMOCTOSITEIbHOTO  TPOBEACHHUS  OMOJOTHYECKHX
UCCIIeIOBaHUNA B Jlaboparopuu W B IpUponae (HaOMIoAeHHE, W3MEpPEHUe,
AKCIIEPUMEHT, MOJICTIMPOBAHNE);

OBJIQJICHUE OOYyYAIOUIMMUCS  YMEHHSIMHU: CaMOCTOSITEbHO  HaXOIUTh,
aHAJIM3UPOBATh U MHCIIOJIb30BAaTh OMOJIOTMYECKYI0 HMH(OpMAIHIO; MOIb30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTME W CUMBOJMKOM; YCTaHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJOTMM ¥  COLUAIbHO-)KOHOMUYECKUMU U  IKOJIOTHUYECKUMU
npoOsieMaMH 4eJIOBEYECTBA; OIEHUBATH IMOCIEJACTBUS CBOEH AESTEIBHOCTH IO
OTHOILIEHUIO K OKpY)Karolled MNPUPOAHON cpele, COOCTBEHHOMY 3[I0POBBIO U
3M0POBBI0  OKPYKAIOIIMUX  JIIOJEH; OOOCHOBBIBATH U  COONIONATH  MEphI
OpopUIaKTUKN MH(EKIIMOHHBIX 3a00J€BaHMi, IIpaBUiia MMOBEAECHUS B MPUPOJE U
obecrieueHusi 6€30MaCHOCTU COOCTBEHHOM JKHU3HENEATENIbHOCTH B UPE3BBIYAMHBIX
CUTYyallUsiX INPUPOJHOTO UM  TEXHOTEHHOIO  XapaKTepa; XapaKTepU30BaTh
COBpEMEHHbBIC HAyYHBIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y O0yYaIOUINXCSl MHTEIUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IPOIIECCE 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSIMU M COBPEMEHHBIMU
HCCNIEOBAHUSIMUA B OHMOJIOTMH, pEUIaeMbIMU €10 MpoOJieMaMH, METOJ0JIOrHei
OHMOJIOTUYECKOTro U CCIIEI0BaHMs, IPOBEICHUS AKCIIEPUMEHTATbHBIX
UCCIICIOBAHUMN, PEIICHHUs] OMOOTHYECKUX 3a7a4, MOJICIHPOBAHUS OMOIOTHIECKUX
00BEKTOB U MPOLIECCOB;



BOCIUTAHUE y 00Yy4aronuxcsi IEHHOCTHOTO OTHOIIEHUS K dKUBOW MPUPOJIE B
IIEJIOM U K OTJCNIbHBIM €€ 00BEKTaM U SIBJICHUSM; (POPMUPOBAHUE IKOJIOTHUECKOM,
TCHETHYECKOM TPAaMOTHOCTH, OOIIeH KYIbTYyphl TIOBEACHUS B TIPHUPOJC;
UHTErpalliy €CTECTBEHHO-HAYYHBIX 3HAHUI;

NpUOOpPETeHHE  OOYYAIOMMMHKCS ~ KOMIETCHTHOCTH B palMOHAIBHOM
IPUPOIONIOJIB30BAHUHN (COONIOICHUE TPABUJI TIOBEACHHS B TPUPOJIC, OXPaHbI
BUJIOB, DKOCHUCTEM, OMOC(ephl), COXPAaHEHUH COOCTBEHHOT'O 3/I0POBBS U 3J10POBBS
OKpy)Kamux Jojed  (coOmrogeHuss Mep npodUIakTUKU — 3a00JE€BaHUM,
oOecrieueHue O€30MACHOCTH KU3HEASATEILHOCTH B UYPE3BBIYAWHBIX CHUTYAIHSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BAHMS
OMOJIOrMYEeCKUX 3HAaHUM U YMEHHI B TOBCETHEBHOM KU3HU;

CO3JaHUE  YCJOBUH  JJiI  OCO3HAaHHOTO  BBIOOpa  OOYyYAIOIIMMHUCA
WHIUBUTyaJIbHOM o0pa3zoBaTenbHOU TPaeKTOPHH, CHOCOOCTBYIONIEH
MOCTENYIONIEMY NPOPECCUOHATBHOMY CAaMOOMNPEICICHNI0, B COOTBETCTBHH C
UHIUBUyaJIbHBIMU MHTEPECAMU U MOTPEOHOCTSIMU PETUOHA.

OO1ee 4nMca0 YacoB, OTBECHHBIX HA M3ydeHHE OUOJIOTMH Ha YTiIyOJIEHHOM
YpOBHE cpeqHero oduiero oopazoBanusi, cocrapisieT 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B He/ielo).

OT6op opraHu3alMOHHBIX (OPM, METOAOB U CPEJACTB 00yudeHUs OHOJIOTUU
OCYIIECTBIISIETCS ¢ Y4ETOM CHEU(UKH €ro COACpPKAHUS M HAIPABICHHOCTH Ha
POJODKEHNE OMOJIOTHYECKOro O0pa3oBaHMsI B  OpPraHU3alMsSIX CPEIHETO
poheCCUOHATBHOTO M BBICIIIEr0 00pa30BaHMUS.

OO0s3aTebHBIM YCIOBUEM TTPH 00YYEHUHN OMOJIOTHUU HA YTIyOJIEHHOM YpOBHE
ABIISIETCSl TIPOBEACHUE JAO0OPAaTOPHBIX U TMpakTH4eckux pabor. Takke yudactue
O0Oy4JaroMMXCs B BBHIOTHCHUM MPOEKTHBIX U Y4€OHO-MCCIIEIOBATENLCKUX PadoT,
TEMaTHKa KOTOPHIX OIpEAETSeTCsS YYUTENeM Ha OCHOBE  HMMEIOIIMXCS
MaTepPUATLHO-TEXHUYECKUX PECYPCOB M MECTHBIX TIPUPOTHBIX YCIOBHM.



COJEPXAHUE OBYYEHUA
10 KVIACC

ConepkaHue MporpamMMmbl, BBIICJIEHHOE KYPCUBOM, HE BXOIAUT B MPOBEPKY
rocyaapcTBeHHol utoropoit arrecrauuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi OHOIOTUsl — KOMIUIEKCHasi Hayka. KpaTkast uctopus pa3BUTHS
Owonoruu.  buonormueckue HaAyKMm M HW3ydyaeMble ~HMHU  MPOOJIEMBI.
dyHIaMeHTalbHbIE, TPUKIAJAHBIE W TIOMCKOBBIE HAay4YHbIE WCCICAOBAaHUS B
Ouomnorumu.

3HaueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. IIpodeccun, cBsizanaple ¢ Ouosorueil. 3HadueHne OWONOTHH B
MPAKTUYECKON JIESITEIbHOCTH 4YEJIOBEKAa: MEIUIMHE, CEIbCKOM XO3SUCTBE,
POMBILIIJIEHHOCTH, OXPaHEe MIPUPOJIBI.

JleMOHCcTpan K

[Toptpetsl: Apucrorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgeut, I'. Mengens, B. 1. Bepnanckuii, W. I1. I1laBnos, . 1. Meunukos, H.
N. Basunog, H. B. Tumodee-Pecorckuii, . Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuier u cxembl: «CBS3b OMOJOTMU C JAPYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cMCTEMbI U X H3y4YeHHE

KuBble cucTemMbl Kak mnpeaMer u3ydeHusi Ouonoruu. CBOWCTBA MKUBBIX
CHUCTEM: E€IMHCTBO XHMHYECKOIO COCTaBa, JHUCKPETHOCTh M ILEIOCTHOCTb,
CJIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3allus,
CaMOBOCIPOU3BEJCHUE, PA3IPAKUMOCTh, U3BMEHYMUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJSIPHBIA, KJIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIN, IONYJISILIUOHHO-BUI0BOM, DKOCUCTEMHBIN
(buoreonieHoTrueckuii), Ounochepupiii. Ilporeccrl, mnpoucxoasnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKK KUBOTO. JKM3HBb Kak (opma CYIIECTBOBAHUS
Marepuu. Haykn, n3ydaroniye xuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUU.

N3ydyeHue kuBbIX cucteM. Meroasl Ononormyeckoil Hayku. HaOmropenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alNsl, MeTaaHanu3. [loHsTHE 0 3aBUCHUMOI U
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »skcnepuMeHnTa. IlocranoBka w
npoBepka runore3. HyneBas runores3a. IloHsTHE BHIOOPKM U €€ JTOCTOBEPHOCTb.
Pa3bpoc B Oumomornueckux mgaHHbIX. OIIEHKA JIOCTOBEPHOCTH TOJYUYEHHBIX
pe3ynabTaroB. [IpuyuHBI HCKaXEHHS pe3yibTaToOB H3KcrepumeHTa. lloHsiTue
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu



Tabmuet 1 cxembl: «OCHOBHBIE TpU3HAKU >KU3HWY, «buonornyeckue
cuctemel», «CBOICTBAa JKMBOM Marepum», «YPOBHM OpraHu3aluy KUBOU
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJIOBEYECKOr0 OopraHusmay», «buoreonenos», «buocdepar», «MeTosl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue:  yrabopaTopHoe  O0OpydOBaHHWE IS IIPOBEICHUS
HaAOJII0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp30BaHME PpA3IUYHBIX METOAOB IIpHU
U3YYEHUH KUBBIX CUCTEM.

Tema 3. buosiorusi KjieTKku

Knetka — cTpykTypHO-QYHKIIMOHANbHAS €IWHHIIA KUBOro. Mcropus
oTkpeITUA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBIE TOJIOKEHUS COBPEMEHHOM KJIETOYHOM
TEOPHH.

MeTtonbl  MONEKYJISIPHOM W KJIETOYHOM  OHMOJIOTMH:  MHMKPOCKOIIHUSA,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaTLHOE
HeHTpu(dyrupoBanue, KyIbTUBHUPOBAHUE KIETOK. M3yuenue ¢ukcuposanmwix
K1emok. DIEKTpoHHass MUKpockonusi. Koughokanvnas mukpockonus. Bumanvroe
(npusicuzHenHoe) uzyyenue Kiemox.

JlemoHcTpanuu

IToprpersr: P. I'yk, A. Jlesenryk, T. [lIBann, M. Illneinen, P. Bupxos, K. M.
bap.

Tabmuier 1 cxembl: «CBETOBOM MHUKPOCKOID», «IIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHSI METOAOB MUKPOCKOITIY.

OObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATILHBIX KIIETOK.

IMpakTnueckas padora «l3ydyeHue MeETOMOB KJIETOYHON OWONOTHH
(xpomarorpadus, saektpodope3, AuddepeHnanbHOe LHEeHTPUPYrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKu

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boma m €€ ponp Kak pacTBOpPHUTENS, PEAarcHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyasiuuu. MuHepaabHble BEIIeCTBAa KIETKH, UX Ouoiiornyeckas
poib. POJIb KATHOHOB M aHUOHOB B KJIETKE.

Opranvnueckne BelIeCTBa KIETKH. buonorndeckne mnonuMepsl. benku.
AMUHOKUCIOTHBIN cocTaB 6eikoB. CTpyKTypbl OenkoBoil MoJekyinbl. [lepBuunas
CTpyKTypa Oenka, MNeNnTuaHas CBA3b. BTopuyHas, TpeTW4yHas, 4YeTBEpTUYHAs
cTpykTypbl. [lenarypaums. CsoiictBa OenkoB. Kimaccudukauuss  Oenkos.
buonornueckue hynkuun 6enkoB. Ilpuonoi.



VYrneBoabl. MoHOCaxapuabl, UcaxapuIbl, OJUTOCaXapyibl U MOIUCAXAPHIBL.
O6mwmii 1IaH CTpoeHus U (PU3MKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunueckue GyHKIMH YIII€BOJIOB.

Jlunuaet. 'mapodunsHo-ruapodobHbIe cBOMicTBA. Kitaccudukaius unuios.
Tpurmuuepuasl, Qochoaunuabl, BOCKU, CTEpouabl. buonormueckue QyHKIMH
0B, O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPAaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO03aMbIKaHHUIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. [JHK n PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun xomruiementapuHoctu. [IpaBunmo Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MectoHaxoxaenue u ouosnorndyeckue pynkiuu JJHK.
Buner PHK. ®yukunu PHK B kitetke.

Crpoenne momnekyasl AT®. Makpospruyeckue cBsizu B Mojekyine ATO.
buonornueckue pynkiuu AT®. BoccraHoBIEHHBIE TIEPEHOCUUKU, UX (QYHKIIMHU B
kietke. [lpyeue wuykneozuompugocghamer (HT®). CexsenupoBanme JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKu, npomeoMuKuU.

CtpykTypHas Ouojorus: OMOXMMHUYECKHE M OMODU3HUECKUE HCCIICTOBAHUS
CoCTaBa U TMPOCTPAHCTBEHHON CTPYKTyphl Ouomonekyn. Mooeruposanue
CMPYKMYpsl U QYHKYUU OUOMONEKVI U UX KOMNaeKkco8. KomnbromepHhulii Ousaiin u
opeanuyeckuu cunmes OUOMONEKYT U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

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

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

Tabmumer 1 cxembl: «llepuonuueckast TabnwIa XUMHYECKUX JJIEMEHTOBY,
«CTtpoeHue MoJeKyibl BOAbD», «BemecTtBa B cocraBe opraHu3moBy», «CTpoeHue
MOJIEKYJIBI  Oenka», «CTpyKTypbl OEIKOBOW MOJEKYIbD», «CTpoeHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJeKya JunuaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenne Mmosekysibl ATD».

O6opynoBaHue: XUMUYECKas 1Mocyia 1 000pya0oBaHuUE.

JladopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIbI0 KaUeCTBEHHBIX
peaKkuuii».

JlaboparopHass  pabGora  «lccnemoBaHue — HYKIIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 PyHKIMH KJICTKH

Tunbel KJIETOK: JyKapuoTHYecKas U mpokapuorudeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.



CrtpoeHue npokapruoTuueckon kietku. Kinerounas crenka OakTepuii U apxeu.
Oco0eHHOCTH CTpO€HHsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEHO3aX.

CrpoeHnue " (G YHKIIMOHUPOBAHUE JYKapUOTHYECKOU KJIETKH.
[Inazmarnyeckas MemOpana (Tuazmanemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 MIIa3MAaTUYECKYI0 MeMOpaHy: MacCUBHBIN
(mudpdysus, obneru€énnas auddysus), akTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynmponuriaemocts MeMOpanbl. Pabora Harpuii-
KaJMEeBOro0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuro3. Jk301uTo3. Kierounas
crenka. CTpykTypa u QYHKIHMH KJIETOYHOM CTEHKH pacTeHUM, rpuOoB.

Hurornazma. [urozons. [utockener. JIBuxeHue muTorniazMbl. OpraHouabl
kieTku. OnHoMeMOpaHHBIE OpraHOMAbI KJIETKH: DSHJOIUIa3MaTHyecKas CeTb
(BIIC), anmapat T'onblku, JTU30COMBI, UX CTpoeHHE U (GYHKUUU. B3aumMocBs3b
OTHOMEMOpPaHHBIX OPraHoOMAOB KieTKH. CTpOeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHynasipHBIA)  DHIOIIA3MATUYECKUIN
peruxkynyM. CekperopHas pynkuus anmapara ['onpmku. Moougukayus denxos 6
annapame [onvooxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKEe. Bakyonu pactutenbHbiX KieTOK. Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOWIbl  KJETKH:  MUTOXOHJPHUHU,  IUIACTH]BL.
IIpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoenne u (GyHKIIMA MUTOXOHJIpUN u Tutactui. llepBuuneie,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABl  (POTOCHHTE3UPYIOLUIUX  JYKapHOT.
XJI0pOMmIacThl, XpPOMOILIACTHI, JIEMKOIUIACTHI BEICHINX PACTCHUMU.

HememOpannbie opranonnbl kieTku CTpoeHre u (YHKIIMM HEMEMOpPaHHBIX
OpPraHou0B KJIETKHU. Pubocomsl. IIpomescymounvle Gunamenmeo.
MuxkpodunameHTsl. Axkmunogvlie Mukpoghuiamenmol. MBPpIIEUHbIE  KIIETKH.
Axmunogvlie KOMNOHeHmbl HemblueyHblx Kiemok. MukporpyOouku. Knetounsrit
neHtp. CTpoeHue U JABWXKEHHE S>KTYTMKOB M pecHHYEK. MUKpOTpyOOUuKH
uutorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHmamu u
muxpompyboukamu. MomopHnvle benxu.

Anpo. Obonouka sApa, XPOMATUH, KapUOILJIa3Ma, AJIPBIILIKH, KX CTPOCHUE U
byukuun. SnepHbiii 6enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pPAacMoNOKEHHE
XpoMOCOM B HHTephazHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaThuHa — THUCTOHBI. J[unamuxa sdepnoi ob6onouxku 6 mumosze. Aoepmbiil
mpancnopm.

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

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE 3YKapHUOTHUECKOM KIEeTKW», «CTpoeHue
KUBOTHOW  KieTkn», «CTpoeHHe  pacTUTENbHOM — KiIeTkw», «CTpoeHue
MUTOXOHAPUN», «A1po», «CTpOEeHHE MPOKAaPHOTUYECKON KIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpENaparbl PacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOMpenapaThl 0aKTepHabHbIX KIETOK.

JlaGopaTtopnas paGora «l3yuyeHne CTpOEHUS KIETOK  Pa3IMYHbBIX
OpPraHU3MOB.

IMpakTnyeckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBD».

JladopaTopHas pabora «JVccienoBaHue Ia3mMolid3a W JAEMiaa3Molid3a B
PaCTUTENBHBIX KIETKAX.

IIpakTnueckas  padora  «l3ydyeHwe  ABWKEHUS  LUTOILIA3Mbl B
PaCTUTENIbHBIX KIJIETKAX.

Tema 6. O0MeH BelecTB U NpeBpallleHHe JHEPTIHH B KJIETKe

AcCUMMIIALINS ¥ TUCCUMIIALINS — JABE CTOPOHBI MeTabonm3ma. Tumnsl oomeHa
BEIIECTB: aBTOTPO(HBIA M TETEpOTPOMHBINA. YdacTue KHUCIOpPoJa B OOMEHHBIX
mpoueccax. JHepreTnyeckoe ooOecrnedyeHue KieTku: npeBpamienne ATD B
oOMeHHBIX mporeccax. @DOepMEHTATUBHBIM XapakTep peakUuid KJIETOYHOTrO
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA W MEXAaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OENKU-UHTHOUTOpPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTAaTUBHBIX
peaKIuii OT pa3IMYHbBIX (PaKTOPOB.

IlepBuYHBI CUHTE3 OpPraHUYECKMX BEUIECTB B KIEeTKe. DOTOCUHTES.
AHOKCcuceHHblll U OKcuceHHbll omocunmes y baxkmeputi. Ceemocoouparouue
nueMeHmsl U NUSMeHmbvl peakyuoHHo20 yenmpa. Poiab XJIOpomiacToB B MpoLEcce
¢dorocunTesa. CeroBast u TemHoBas pazpl. Pomoodwixanue, C;, Cy. u CAM-munsi
gpomocunmesa. IlponykTuBHOCTh (hoTOCHMHTE3a. BiusiHue pa3nuuHbIX (aKTOpPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaYeHUE POTOCHHTE3A.

XeMOCHUHTES3. Paznoo6pasue OpPraHNU3MOB-XEMOCUHTETHKOB:
HUTpUu(UuIUpyroume OakTepuu, >XKene300aKTepuu, CepoOaKTEepUH, BOJOPOJIHBIC
OakTepuu. 3HaYEHHUE XEMOCHUHTE3a.

AHa’poOHbie opraHu3Mbl. Bunbl Opoxenus. [IpoaykTsl OpokeHHS W HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YIUTEIIN OOJNE3HEH.

AspoOHBIE OpraHU3MBl. Oransl JYHEPreTUYECKOro oOMeHa.
[TonroroBurenpHbIi 3Tan. ['MMKoIN3 — 6ECKUCIOPOJHOE PACILEIIICHUE TTIFOKO3bI.

buonornueckoe OkKHCIEHUE, UM KJIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B
npoueccax Ononorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIUTENBHOE
dbochopmmpoBanne. DHepeuss memoOpanno2o epaouenma npomonos. Cumnmes



ATD: paboma npomonnoi AT®-cunmasel. llpeumyiecTBa a’poOHOr0 MNYTH
oOMEHa BEIEeCTB nepei aHadPOOHBIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMOHCcTpanuu

[Toprpersr: k. IIpuctinu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

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

OOopynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBaHUE ISl MPUTOTOBIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopunass  padora «l3ydueHue  KaTaJIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpe aMUJIa3bl WM KaTalla3bl).

Jlaboparopnass paGora «UM3ydyenne (¢epMEHTATUBHOTO paclICIUICHUS
NEPOKCUJA BOAOPOJA B PACTUTEIILHBIX U KUBOTHBIX KIETKAX).

Jlaboparopnass pabora «CpaBHeHue TmporeccoB (OTOCHHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacsiencrennass ”HpopManus U peanusanus €€ B KJIeTKe

Peakunn matpudHOro cuHte3a. [IpUHIMIT KOMILUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOrO cMHTEe3a. Peanm3anus HacnencTBeHHOM nH(opmanuu. ['eHeTnueckuit
KOH, ero cmoiictBa. TpaHckpunuus — MarpuuHbld cuHTe3 PHK. IlpuHuummns
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucnsuusa u e€ stansl. Yuactue tpancnoptabix PHK B OuocunTese Genka.
VYcnoeust OuocunTeza Oenka. KoaupoBanue amuHOkuciIOT. Pons pubocoMm B
OuocuHTe3e Oemnka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
IPOKApUOT U AYKApuOT. Perymnsuusi akTUBHOCTU T€HOB Yy MpokapuoT. ['mmoresa
ornepona (®. XKako06, XK. Mano). MonexynsapHvle MexaHuzmvl IKCNPECCuu 2eH08
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsi 2enog. Perynsius 0OMEHHBIX
npoiieccoB B kieTke. Kierounslii romeocras.

Bupychsl — HekieTouHble (POPMBI KU3HU U OOJMTaTHBIE Mapa3uThl. CTpoeHue
MIPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKuzHeHHbIU YUK
JIHK-cooepoicawux supycos, PHK-codepocawux eupycos, 6axkmepuogaeos.
Obpamuas mpancKkpunyus, pesepmasa, UHmezpasa.

Bupychbsie 3a0o0seBaHus 4enoBeka, KUBOTHBIX, pactreHui. CIINI, COVID-
19, counanbHble ¥ MEAUIIMHCKUE TTPOOJIEMBI.

buoungopmamuxa: uumeepayus u ananuz dorvuiux maccueos («bigdatay)
CMPYKMYPHLIX Ouono2uyeckux oannvix. Hanomexuonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6eakos. Cnocodovl 00cmasKu 1eKkapcms.



JdeMoHCcTpanuun

[Toprpetsl: H. K. Konbnos, JI. 1. IBaHOBCKUI.

Tabmuubl u cxeMbl: «buocunrte3 Oenka», «['enernueckuid Koay, «Bupycsiy,
«bakrepuodaru.

IIpakTuyeckas padora «Co31aHue MOJIEIN BUPYCay.

Tema 8. JKu3HeHHBII UK KICTKH

Knerounsiii 1wk, ero mnepuonbl W peryisuus. Wutepdaza u MUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTekarlux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  IlpecuHrernueckuidi  (MOCTMUTOTHUYECKHI), CUHTETUYECKHU U
MOCTCUHTETUYECKHUM (MPEMUTOTHUECKUI ) epUOibl UHTEP(a3bl.

Marpuunbii cunte3 JHK — permmkanus. [Ipunounsr perumkanun JTHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, aAHTUNAPAIIIEIBHOCTD.
Mexanusm permkanuu JHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u
TeloMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTUl. JIUIUIOMAHBIN W
rariouAHbld  HabOpbl  XpoMocoM. ['omonoruunsie xpomMocombl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — Muro3. CTaauum MHUTO3a M MPOUCXOISIINE B HHUX
npouecchl. Tunbl muTo3a. KaprokuHes u HUTOKMHE3. buonornueckoe 3HaueHHE
MHTO3a.

Perynsinuss MUTOTHYECKOrO IMKIA KIETKU. [Iporpammmupyemasi KieTo4dHas
ruoesb — anomnTo3.

Krnerounoe siapo, XpomocoMmbl, (GYHKIIMOHAIbHAs TEHOMHKA. Mexauusmol
npoaugpepayuu, ougpgepenyuposku, cmapenus u eudenu xiemox. «l{ugposas
KemKka» — ououngopmamuyeckue mooeiu QyHKYUoHUpOBAHUsL KIeMKU.

JlemoHcTpanuun

Tabmuubl U cxembl: «KU3HEHHBIM LUK KIETKH», «Murtos», «CtpoeHue
xpomocomy, «Pemukanus JJHK».

O6opymoBaHue: CBETOBOW MUKPOCKOII, MUKpoTpenaparsl: «MUTO3 B KIIETKax
KOPEILKA JTyKay.

JlaGopaTtopuas  pabora  «M3yueHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

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

Tema 9. CTpoeHue u pyHKIMHA OPraHU3M OB

buonorunueckoe pazHooOpasue OpPraHU3MOB. OTHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OcCoOCHHOCTH  CTPOCHUST M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepum, apxeu, OJHOKJIETOUHbIC TPUOBI, OJHOKJIETOYHBIC
BOJOPOCJIH, APyrue npoTuctbl. KomoHMaabHbIE OpraHUu3MBbl.



B3auMoCBs3b 4acTell MHOIOKJIETOYHOTO OpraHusma. TKaHW, OpraHsl H
cucTeMBI opraHoB. OpraHnsm Kak e1nHoe nenoe. I'omeocras.

Tkanm pacteHuil. Tumbl pacTUTENBHBIX TKaHE: o0Opa3oBaTesbHAsd,
IOKpOBHAsi, MPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOCHMS,
(YHKUUN U pacroIOXKeHUsl TKaHEW B OpraHax pacTeHHil.

TkaHM KUBOTHBIX M 4Y€JIOBEKA. THIIBI KMBOTHBIX TKAHEH: dIUTEIMAJIbHAL,
COCAMHUTENbHAs, MbIllIeyHasi, HepBHas. OCOOEHHOCTH CTpPOEHHUs, (PYHKUUNA WU
PAaCIONIOKEHHS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opranbl. BereraruBHble M TreHepaTUBHbIE OpraHbl pacteHuid. OpraHsl U
CUCTEMBI OPraHOB KMUBOTHBIX U YenoBeKa. DyYHKIIMK OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pactenuil. Ckenerbl OJHOKJIETOYHBIX U
MHOI'OKJIETOYHBIX JXUBOTHBIX. HapykHblil W BHyTpeHHUi ckener. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEH.

JIBokeHune  opraHu3moB.  JIBJKEeHME  OJHOKIJIETOYHBIX  OPraHHU3MOB:
amMEOONIHOE, KI'YTUKOBOE, PECHUYHOE. J|BH)KEHHME MHOIOKJIETOUYHBIX PACTEHUI:
TPONIM3MBI WM HACTUH. JIBMKEHHE MHOTOKJIETOYHBIX J>KMUBOTHBIX M YEJIOBEKA:
MbllIeuHas cucreMa. Peduiekc. CkeneTHple MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKUCIOIO Trasa U
MHHEPAIBHBIX BELIECTB pAacTeHUsIMU. lIuTaHne >KMBOTHBIX. BHyTpumonoctHoe u
BHYTPUKJIETOYHOE NUUIIEBapeHUe. [InTaHue IMO3BOHOYHBIX >KUBOTHBIX. OTIEmbI
NUIIEBAPUTENBLHOrO Tpakra. [lumeBapurensHble xene3bl. lIumeBapurenbHas
CHUCTEMA YEIIOBEKA.

Jpixanue oprann3MoB. [[pixanue pactenuil. Jpixanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHOe npixanue. /[prxarenbpHas MOBEPXHOCTb.
XKabepHoe u né€rounoe ApixaHue. J(pIxaHne MO3BOHOUYHBIX )KMBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIETKUX IMO3BOHOYHBIX IKUBOTHBIX.
JIpIxarenpHas cuUcTeMa 4YelnoBeKa. MexaHu3M BEHTWIALUMH JIETKUX Yy ITHL U
MJIeKonuTaromuX. Perymsmus apixanus. JlpixareabHble 00BEMBI.

Tpancnopr BemecTB y OpraHu3moB. TpaHCIIOPTHBIE CHCTEMBI PACTEHMIA.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHass cucremMa u €€ Oprasl.
KpoBeHocHass cucreMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoseka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru KpoBooOpamieHus. OBOJIOLHOHHBIE
YCIIOKHEHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX KMBOTHBIX. PaboTa
cepana v e€ peryisaius.

Brinenenne y opranmn3moB. Beigenenue y pacreHuid. Bbinenenuwe y
#uBOTHBIX. CokparurenbHele Bakyosund. Opranel BelaeneHus. DwibTpanus,
CeKpelusi 1 00paTHOE BCACBIBAHME KaK MEXaHU3Mbl PaOOThl OPraHOB BbIJCICHMUS.
CBs3b MOJOCTH TEJIA C KPOBEHOCHOW M BBLAECIUTEIILHOW CUCTEMaMU. Beinenenue y



IO3BOHOYHBIX XUBOTHBIX M 4enoBeka. [louku. CtpoeHne u (pyHKIHOHHpPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuil M IUCTBHl MNPOCTEHIIMX. 3alluTa y MHOIOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpencrBa macCUBHON M XUMHYECKOM 3alIUThI. OUTOHITUBI.

3ammTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hedl. UMMyHHas cuctema udenoBeka. KieTouHblil u
rYMOPAJIbHBIE MUMMYHHUTET. BpOXIEHHBIA M NpUOOPETEHHBIN crenupUIECKUui
UMMYHHUTET. Teopusi KIOHaIbHO-ceNneKTUBHOro ummynurera (I Dpmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUM.

Pazgpaxxumocts u  perymsaums 'y opraHu3mMoB. Pazngpaxumocts y
OJTHOKJIETOYHBIX OpraHu3moB. Takcucel. Pa3gpaxuMocTe H  peryminus y
pactenui. PocTOBBIE BEIIECTBA U UX 3HAUYCHUE.

HepBHasg cuctema u peduiekropHas peryisiius y >XUBOTHbIX. HepBHas
cucTeMa M €€ OTAEJbl. DBOMIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y KHUBOTHBIX. OTHEIBl TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedaeKChl.

['ymMOpanbHas peryisiius U SHIOKPUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
Xene3pl HHAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiiCTBUE TOPMOHOB.
B3auMocCBsi3b HEpBHOW M SHIOKPUHHOW cucTeM. [ unotanamo-runodusapHas
cucrema.

JemoHcTpanuun

[Toprper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bogopocan», «bakrepum», «lIpocreitmmey, «OpraHbl IIBETKOBBIX PACTEHUN,
«CucTteMbl  OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHne JHMCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEIEeT YernoBeKay,
«IImmeBapurensHas cucrema», «KpoBeHOCHas cucrema», «JlpxareinpHas
cucrema», «HepBHas  cucrema»,  «Koxa»,  «MblieyHas  cHCTEMay,
«BplienuTenbHas cucteMa», «OHIOKpUHHAs cucreMa», «CTpOEHHE MBI,
«Ammynurer»,  «KumeynonosoctHeie», «CxemMa  NHTAaHUS  pPacTECHUN»,
«KpOBEHOCHBIE CUCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE TUIpPBI»,
«CtpoeHue 1uiaHapun», «BHYTpEHHEE CTpOEHHE HOXKAEBOro 4depss», «HepBHas
cucreMa peiO», «HepBHas cucrema arymkw», «HepBHas — cucrema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MIIeKONUTaroumx», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpPOIpPENapaTbl OJHOKIETOYHBIX
OpPraHU3MOB, MHKpPOIIpENapaTbl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMU
HAaCEKOMBIX, MTJIOKOXKHX, JKUBBIE AK3EMIULSIPbl KOMHATHBIX PAacTeHHi, repOapuu
pacTeHMil pa3HbIX OTIEJIOB, BIAXHBIE NPENAPaTbl KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUJIEKIUH OECIO3BOHOYHBIX MKHBOTHBIX, CKEJET YeJOBEKa,
o0opy0BaHMe s IEMOHCTPAIMU TTOYBEHHOT'O U BO3YLIHOI'O MUTAHUSI PACTEHU,
paciieryieHus Kpaxmaia U OeJIKOB Mo/ AeiCcTBUEM (PEpMEHTOB, 000pPYI0BaHUE IS
JEMOHCTPALlMU ONBITOB MO M3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHHU3Ma
JbIXaTeIbHbBIX IBUAKEHUN, MOJIETTU TOJJOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaGopaTopHas padora «/3yueHue TKaHEN KUBOTHBIX).

JladopaTopHas padora «/3ydueHre OpraHoB LIBETKOBOTO PACTEHHS.

Tema 10. PazmHoxeHMe U pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOKEHHSI OPraHM3MOB: Oecrioyioe (BKIIIOYasi BEr€TaTUBHOE) U
nosoBoe. Buasl  OGecnonoro  pa3MHOXKEHUS:  [OYKOBaHUE, CIOPYJIALMS,
(dparmeHTanys, KIOHUPOBAHUE.

[TonoBoe pasmuoxkeHue. llonoBble kineTku, win ramerbl. Meho3. Craguu
Mmeio3a. [loBenenue xpomocom B Meriosze. Kpoccunrosep. buonornueckuii cMbICH
M€03a W TOJOBOTrO mporecca. Melo3 M €ro MeCTO B KU3HCHHOM LHKIIE
OpPraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorenes y :kMBOTHBIX. [l0n0BBIE Keme3bl.
OO0pazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHe3 u oorexnes. CTpoeHue
IOJIOBBIX KJIETOK.

OmnnonoTBOpeHHEe U 3MOPUOHATIBHOE pa3BUTHE SKUBOTHBIX. CrocoObl
OILTOJIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTreHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEeHE3). IMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOTOSUL.
Konyenyus mopgoecenoe u moodenu mopgoeenesa. Cragum >MOpHOreHesa
KUBOTHBIX (Ha TmipuMepe Jiarymku). JpoOGnenue. Tumbsl  apoOieHwHs.
Jemepmunuposannoe u Hedepmunupoeéannoe Opoonenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH JpOOJEHUS MIICKOMHUTAIONINX. 3apOJAbIIIEBbIE JUCTKU
(racTpymsiuus). 3aKiazKka OpraHoB M TKAHEH U3 3apOJBIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHUE YacTed pa3BUBAIOLIErocs 3apoiplia (3MOpUOHANbHAS WHIYKLUSA).
3aknazKa IUIAHA CTPOEHUs JKUBOTHOIO Kak pe3yibTaT HMEpapXHUECKUX
B3aUMOJICHCTBUI TeHOB. BiMsHue Ha SMOpHOHAIBHOE pPAa3BUTHE pPA3ITHYHBIX
(aKTOpPOB OKPY’KaIOILIEH CPEBbL.

Poct u passutrue xuBOTHbIX. IlocTamMOpuoHanbHblii nepuon. Ilpsmoe u
Henpsimoe pasButhe. PaszButue ¢ Meramopdo3oM y OECHO3BOHOUHBIX U
NO3BOHOYHBIX JKMBOTHBIX. bBHOJIOrMYEecKOe 3HAYEHUE NPSMOI0 MU HENPSIMOIo



pa3BUTHSA, UX PACHPOCTPAHEHHUE B IMpUpone. THIbl pocTa KUBOTHBIX. DaKTOPHI
pEryJsiiuU pOCTa KUBOTHBIX U uenoBeka. CTaguu MocTIMOPUOHAILHOTO Pa3BUTHS
y )KUBOTHBIX U yenoBeka. [leprnonbsl oHTOrenes3a yenopeka. CTapeHHe U CMEPTh KaK
OMOJIOrHYeCcKre IPOIECCHI.

Pa3smHoxxeHue u pazButue pacteHuil. I'ameropur u cnopodut. Meiio3 B
KU3HEHHOM TIMKJe pacteHuil. (OOpa3oBaHue cmop B Ipoiecce Meknosa.
I'amerorene3 y pacreHuid. OIUIOLOTBOPEHHE W PA3BUTHE PACTUTEIIBHBIX
opranu3MoB. J[BOiHOE OIJIOJOTBOPEHUE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl perysiiud OHTOT€HEe3a Y paCTEeHUI U )KUBOTHBIX.

JlemoHcTpanumn

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

Tabmuipt U cxembl: «BereraTuBHOE pa3MHOXKEHUE», «Turbl Oecrnoyioro
pa3sMHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAIb», «Pa3MHOXKEHUE 3BIJIEHB»,
«Pa3MHOXeHUEe TUAPBD, «Meho3», «XpoMocoMbl», «l'amerorenes», «CTpoeHUe
AULEKIETKH U crnepMarozouaa», «OCHOBHBIE CTaJWM OHTOreHesa», «llpsmoe u
HENpsIMOE  pa3BUTHE», «Pa3BUTME MaWCKOro xyka», «Pa3zButhe capanumy,
«Pa3zBuTne nArymku», «J{BoMHOE OIJIOAOTBOPEHHUE Y LIBETKOBBIX PACTCHUNY,
«CTpoeHne ceMsH OJHOIOJIBHBIX U ABYIAOJbHBIX PACTECHUI», «KU3HEHHBIN UK
MOpPCKOM  KanycTbl», <«OKu3HeHHbId LMK  MXa», <OKW3HEHHBIH LMK
NAIIOPOTHUKAY, « KM3HEHHBIA LIUKII COCHBI.

OO0opynoBaHue: CBETOBOW MMKPOCKON, MHKpOIpernaparbl SHIEKIETOK U
CIIEpMAaTO30MI0B, MOAENb « LMK pa3BUTHS JATYILIKWY.

JlaboparopHas pabdora «l3ydeHue CTpOEHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpEnapaTax.

IIpakTuyeckas padora «BbIsIBICHHE MPU3HAKOB CXOACTBA 3apOAbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPa3MHOXKEHUS BBICIIHX
pacTeHUn».

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

Hcropust cTaHOBIEHUS M pPA3BUTUS TEHETHUKM Kak Haykd. Paboter T
Menpens, I'. ne ®pusa, T. Moprana. Poins oTedecTBEHHBIX Y4EHBIX B Pa3BUTHH
renetuku. Pa6oter H. K. KoneiioBa, H. M. BaBunosa, A. H. benozepckoro, I'. JI.
Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE TEHETHUYECKHE MTOHATUS U CUMBOJIBL. I OMOJIIOrMYHBIE XPOMOCOMBI,
aJJiebHbIE TE€Hbl, AJIbTEPHATUBHBIC MPHU3HAKH, JOMUHAHTHBIM U PELIECCHUBHBIM
IpU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAs JIMHUSL, THOPHUIbI, TEHOTUI, (PEHOTHII.



OcCHOBHBIE ~ METOABl ~ TEHETUKHU:  TUOPHUIOIOTHYECKUN,  IUTOJIOTUYECKH,
MOJIEKYJISIPHO-T€HETUYECKHU .

JleMOHCcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®@unumuenko, H. B.
TumodeeB-PecoBckuii.

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

JlaGopaTtopnass padora «Jlpo3oduna Kak OOBEKT T'E€HETUUYECKUX

VICCIIEIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpeuuBanue. IlepBeiii 3akoH MeHnens — 3aKoH

eAnHOoO00pa3usi THOPHUIOB MepBoro nokojeHus. [lpaBuno nomuHupoBanus. Bropoii
3aKk0OH MeHzaenss — 3aKO0H pacIlelUIeHHs] NMPU3HAKoB. LlUToormyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIMBaHuUs. [ Mnore3a YMCTOTHI FaMeT.

AHanmszupyoniee ckpemnBanue. [[poMexyTouHbI XapakTep HacleqOBaHMUs.
Pacmernnenre npu3HakoB IpyU HEMTOJIHOM JOMUHUPOBAHUM.

JuruOpunnoe ckpemubanue. Tpetuit 3akoH MeHenst — 3aK0H HE3aBUCHUMOT0
HACJICI0BaHUsl  MPU3HAKOB. [{uTonoruueckre  OCHOBBI  JAUTHOPHUIHOTO
CKPEIIMBAHUSL.

CuerienHoe HacnenoBanue mpusHakoB. Padorsl T. Moprana. CrersieHHOe
HACJICIOBAHWE T'€HOB, HAPYIICHUE CLEIUICHUS MEXIAYy TIeHamMHu. XPOMOCOMHAas
TEOPUsI HACJIEACTBEHHOCTH.

['eneTuka nosa. XpoMOCOMHBI MEXaHU3M OMNPEIEICHHS MoJia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M rereporaMeTHbil mois. ['eHerudeckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CUEIUICHHBIX C MTOJIOM.

['enotum kak nenoctHas cucreMa. [InernoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoOJelcTBHE HEAJUICIbHBIX TE€HOB.
Kommnementapaocts. Onucras. [lomumepus.

['eHeTMUECKMI KOHTPOJIb Pa3BUTUSA PACTECHMM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (DU3MOJIOTHUECKUX TIPOIECCOB, TMOBEIEHUS W KOTHUTHUBHBIX (DYHKITUH.
['eneTnueckue MexaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO035UH
— TIapa3uT» U «XO3SIMH — MHUKpOOMOM». ['€HeTHYeCKHEe acCleKThl KOHTPOJS U
W3MEHEHUS HACJIEICTBEHHON MH(OPMAIIMK B TIOKOJICHUSAX KJIECTOK U OPT aHU3MOB.

JlemoHcTpanuu

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

Tabmuier u cxembl: «IlepBbiii 1 BTOpo 3aKoHBI Menaenss», « TpeTuil 3akoH
Mengens», «AHAUM3UAPYIOIIEE CKpelnBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CuerieHHOe HacjeA0oBaHWE NPU3HAKOB Yy JApo3oduibly, «l'eHeThka Tmoay,



«Kapuotun uenoBeka», «Kapuorun apozoduiey, «Kapuotun nTuib,
«MHOXEeCTBEHHBIN aJUIeNIN3M», «B3anMonencTerue reHoBy.

OGopynoBanue: MoOJAEAb MJid JAEMOHCTpPAllMd 3aKOHOB €IUHOOOpa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHHUS ¢ pACHICIJICHUS MPU3HAKOB, MOJETh JUIs
JEMOHCTpAIlMA 3aKOHA HE3aBUCUMOTO HACJIEAOBAaHMUS MPU3HAKOB, MOAEIb JJIs
JEMOHCTPALMH CLEIUICHHOI'0 HACJIEJOBaHMS NPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «/po3odumnay.

IIpakTnueckas padora «lI3yueHue pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIIIBD).

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaroB  JUTHOPHUIHOTO
CKpEIIMBAHUS Y IPO30(PIITBD).

Tema 13. 3akoHOMepHOCTH U3MEHYHMBOCTH

B3aumopneiictBue reHoTUNa W Cpelbl Npu  (POpMUpPOBAHUU (EHOTHIIA.
N3meHunBOCTh NIpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. Buabl
M3MEHYMBOCTU: HEHACJIEICTBEHHAS U HACIICICTBEHHAS.

MonmudukannonHas HW3MEHUYHBOCTb. Pomb cpeapl B (GOpMHUPOBAHUU
MoaudukaoHHOM u3MeH4YnBOoCcTH. Hopma peakiuu npusHaka. BapuannoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKaIIMOHHON
W3MEHYUBOCTH.

['enoTMNIMUEcKass N3BMEHYMBOCTh. CBOKCTBA T€HOTUITNYECKON N3MEHYMBOCTH.
Bupl reHOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KomOuHaTnBHAs W3MEHYHMBOCTHb. Mei0O3 M TIOJIOBOM TIpollecC — OCHOBaA
KOMOWHATUBHON M3MEHYUBOCTHU. POJIb KOMOMHATUBHON M3MEHUYUBOCTH B CO3IaHUU
TEHETUYECKOro pa3Hoo0pasus B Mpejeax OgHOro BUA.

MyrauroHHass M3MEHUYMBOCTb. Buabl Myranuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MYyTaUWHu. SnaepHble U
qUTOIIa3MaTudeckue Mytanuu. CoMaTU4ecKue W MOJIOBble MyTauu. [IpuduHbI
BO3HUKHOBEHUs MyTauui. MyTareHbl W WX BIHASHAE HAa OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKHX PSIAOB B
HacneacTBeHHOM u3meHunBocTu (H.M. BaBunoB). BuesnepHas M3MEHUYMBOCTH U
HACJIEJCTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, PpOJIb  dNUSEHEMUYECKUX Gaxkmopos 6
HACe008AHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUMO8.

JlemoHcTpanuu

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

Tabmumet u cxembl:  «Buasl  u3MeHuuBOoCTHY, «MonudukanronHas
U3MCHUYMBOCTD), «KoMOuHaTnBHAsA W3MCHUYHMBOCTDY, «Meiio3y,
«OmnogoTBopeHuey, «I'enernueckue 3a00eBaHus YeI0BEKay, «BUabl MyTaiuiiy.



O6opynoBaHue: *KUBbIE M repOapHble 3K3eMIUIIPhl KOMHATHBIX PACTEHH,
pucyHku (potorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON W3MEHUYMBOCTU. llocTpoeHue BapuUallMOHHOTO psia U
BapUALlMOHHON KPUBO.

IIpakTnueckas padora «Myramuu y 1po3oduiasl (HA TOTOBBIX
MUKpOMperaparax).

Tema 14. I'eneTuka yesioBeka

Kapuotun denoBeka. MexayHapoaHas NporpaMma HCCIIEOBAaHUS T€HOMa
yejgoBeKa. MeTonbl  U3Yy4eHUsT TEHETHMKHM  4YEJIOBEKa:  T'e€HEeaJOrH4yecKui,
OJIM3HEIOBLIN, LIMTOTCHETUYECKUM, MONYJIIIUOHHO-CTAaTU CTUYECKU U,
MOJIEKYJISIPHO-TE€HETUUECKU. CoBpemeHHOE onpeiesieHue rE€HOTHUIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUNIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[TI[P-anann3a. HacneacTBenHbie 3a001eBanms YeioBeKa. [ eHHbIE 1 XPOMOCOMHBIE
0oJie3HM 4YelloBeKa. boJIe3HM C HACIENCTBEHHOM MPEeIpacioioKeHHOCTHIO.
3HayeHrne MEAUIMHCKON T'€HETUKHU B MPEAOTBPAIICHUU U JICUCHUU F€HETUYECKUX
3a00JIeBaHUI 4enoBeKa. MeanKo-reHeTHYecKoe KOHCYJbThpoBaHue. CTBOJIOBbIE
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». ITUYECKHE aCIEKThl MCCIECIOBAaHUN B
00J1acTH peAaKTUPOBAHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢akTOpbl TOBBIIIEHHOW YYBCTBUTEIBHOCTH YENOBEKa K
bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpYXkKarolieil cpenpl. ['eHeTnueckast
PEAPACIIONOKEHHOCTh YEIOBEKA K MATOJOTUSIM.

JemoHcTpanuun

Tabmuupl 1 cxembl: «Kapuotun denoBeka», «MeToabl U3y4eHUS T€HETUKU
yenoBekay, «I eHeTnyeckue 3a001eBaHUS YETOBEKAY.

IIpakTuyeckas padora «CoCTaBJIEHHE U aHAIN3 POJOCIOBHOMN.

Tema 15. Cenexkuusi Opranu3MoB

JlomecTukanus W CeJeKIUsA. 3apOoXKJICHHE CEJIeKIUU U JIOMECTUKAIIMH.
Yuenne H. W. BaBunoBa o IleHTpax mNpOUCXOXKIECHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHuil. Ponb ceneknuu B CO3laHUM COPTOB PACTEHUN U TMOPOJ
#uBOTHbIX. CopT, mOpojda, IITaMM. 3aKOH T'OMOJIOTUYECKHX pSAIOB B
HacleAcTBeHHOM wu3MeHunBoctu H. WM. BaBunoBa, ero 3HadeHue s
CEJIEKIIMOHHOM PaOOTHI.

Metonbl cenekiMoHHOM padoThl. McKkyccTBEeHHBIN OTOOp: MAaccoOBBIM U
VHJUBHUIYaJIbHbBIN. Orarnsl KOMOMHAIIMOHHON CCJICKIINH. HcnobeiTanue
POU3BOJIUTENCH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TMOMOIIBIO OIEHKH
(eHoTHIIa MOTOMCTBA M OTOOP IO F€HOTUNY ¢ Momolbio aHanusa JIHK.

HckyccTBeHHBIW ~ MyTareHe3 Kak  METOJ]  CEJIGKIIMOHHOW  padoThl.
PaananroHHbIl 1 XUMUYECKUM MYTAareHe3 Kak UCTOYHUK MYTAlUN Y KYJIbTYPHBIX



¢opMm opranuzmoB. lcronb3oBaHHE€ TE€HOMHOTO PEJAaKTUPOBAHUS U METOJOB
pexomOuHaHTHBIX JIHK /1 moydeHus: nCX0JHOTO MaTepuaa Jisi CENEKIIUH.

[lomyuyenue MOJIATUIONTIOB. BnyrpuBunosas rUOpUIU3ALIHSL.
brmuskopopcTBeHHoe  ckpemmBaHue, wid  UHOpuAMHT.  HepoacTtBeHHOE
CKpelIMBaHUe, WM ayrOpuauHr. l'erepo3uc W ero mpuuuHbl. Mcnosb3oBaHue
rerepo3uca B cenekuunu. OtnanénHas rubpuauzanus. llpeononenue Gecruioaus
MEXBUIOBBIX THOPUAOB. J|OCTHIKEHUSI CEJIEKITNN PACTEHUN 1 KUBOTHBIX. «3enéHast
DeBOOYUAY.

CoxpaHeHue M U3y4YEeHHE T€HETUUYECKUX PECYpPCOB KYJIbTYPHBIX PAacCTEHUU U
UX JUKUX  pOAMYEH  JJI1  CO3JaHUsl HOBBIX COPTOB WM TUOPHUIOB
CEJIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpasieHue
2EeHEMUYECKUMU PeCypcamu CelbCKOXO3AUCMEEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeNsaxX YIyUueHUs CYWecmayiowux U co30anusi HO8blx NOpoo, JTUHUL U KPOCCO8, 8
MOM HYucie ¢ NpUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoell U nepcneKmueHblX MmexHo102UlL.

JleMoHCcTpan UM

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

Tabnuupbl 1 cxembl: «L{eHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSAIOB B HACJIEICTBEHHONW HW3MEHUYHUBOCTHY,
«Metonpl cenexkuuny, «Otnanénnas ruopuauzamnusy», «MyrareHesy.

JlaGopaTopHas padora «l3ydeHue cOpToB KYJIbTYPHBIX PAaCTE€HUN U MOPOJ
JOMAITHUX KUBOTHBIX).

JlaboparopHas padora «/3ydueHrne METOIOB CENEKIIUHA PACTECHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUID.

IkcKkypeusi «OCHOBHbIE METOABI M JIOCTHXKEHHS! CEJEKIMU PpacTEeHUH u
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIN y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaToOpuio
arpoOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. BuoTexHOI0rus U CHHTETHYECKAs1 OMOJIOT U

OOBEKThI, HCHOJb3yeMble B OHUOTEXHOJOTHUH, — KIETOYHBIE U TKAHEBbIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHUKA. TpanuimonHas
OMOTEXHOJIOTHA:  XJICOOTEUEHUE, TMONy4YeHHE KHUCIOMOJIOYHBIX  IMPOJIYKTOB,
BUHOAENME. MukpoOuonoruueckuit cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHosiorui. [Ipon3BocTBO O€nKa, aMUHOKUCIOT U BUTAMUHOB.

Co3aHnne TEeXHOJOTHI U MHCTPYMEHTOB II€JIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MOJTYYEHUSI OPraHM3MOB U MX KOMIIOHEHTOB,
COJIEpIKAILMX HE BCTPEUAIOLIUECS B MPUPOJE€ OMOCUHTETUYECKHE MTYTH.



Kiierounass mnxkeHepus. MeTonbl KyJlbTypbl KJIETOK M TKaHEW PACTECHUH H
#®uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3alUA W  COMATHYECKUN
sMOpuorene3. lMcnosib3oBaHWE TallJIONJOB B CEICKIUM pacTeHuil. [lonyuenue
MOHOKILOHANbHBIX anmumen. Mcnoav3osanue MOHOKIOHAIbHBIX U NOAUKIOHATLHBIX
anmumen 6 Mmeduyune. VICKycCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
SIMLIEKJIETOK U KJIOHUPOBAHHUE JKUBOTHBIX. MeETOA TpaHCIUIAHTALUU SIAEP KIIETOK.
Texnonocuu 0300p08IeHUs, KYJIbMUGUPOBAHUS U  MUKDOKIOHAIbHOZ20
DA3MHOIICEHUS CENbCKOXOZAUCMBEHHBIX KVIbMYD.

XpoMOcOMHass W TeHHass WHKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekomOuHantHbix J{HK. Coszdanue mpanceennvix opeanuzmos.
JlocTrkeHuss W NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHKEHEPHUH.
DKOJIOTUYECKHUE U ITUIECKUE MPOOJIEMbI TEHHOW HHKCHEPHUH.

Menununckue ouorexnonoruu. [locrrenomuas mudponas meauuuna. [THP-
JTMArHOCTHKA. MeTa0OJOMHBIA aHaln3, TEHOICHTPUYECKUM aHali3 MpOTeoMa
YeJIOBEKa MJIi OLICHKH COCTOSIHUS €ro 3740poBbs. MCHOJIb30BaHME CTBOJIOBBIX
kineTok. TaprerHas Tepanus paka. 3D-Ouommkenepuss g pa3paboTKu
(GbyHIaMEHTATLHBIX OCHOB MEAMITMHCKUX TEXHOJOTHH, CO3MaHUS KOMILIEKCHBIX
TKaHEW COYETaHHEM TEXHOJIOTUH TPEXMEPHOTro OMONMPUHTUHTA M cKaddomauHTra
JUISL PELICHUS 3a/1a4 IEPCOHATTM3UPOBAHHON METUIUHBL.

Coznanue BEKTOPHBIX BaKIUH C 1EJbI0 00ecreueHuss KOMOWHUPOBAHHOU
3amuThl oT Bo30Oynutener OPBU, ycraHoOBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
dbynkimonupoBanust PHK-cogepskanux BUpYCOB, BBI3BIBAIOIINX 0COOO OMAacHBIC
3a00JIeBaHMS YEJIOBEKA U )KUBOTHBIX.

JleMOHCcTpanuu

Tabmuier u cxembl: «Mcnonb3oBaHUE MUKPOOPTAaHU3MOB B TIPOMBIIIIIICHHOM
pou3BOACTBE», «KneTtounas nnxxenepus», «I'eHHass UHXKEHEPUD».

JladopaTopHas padora «/3ydeHre o0bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llogydyeHrne MOITOYHOKUCIBIX TPOIYKTOB.

IKcKypeusi «bUOTEXHOJIOTMST — BaXKHEWIIAs MPOU3BOAUTEINIbHAS —CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TPOU3BOJICTBO)Y.

11 KIIACC

Tema 1.3apokaeHue M pa3sBUTHE IBOJIOLUMOHHBIX MNPEACTABJIEHHI B
Oonosioruun

OpomonmonHass Tteopus Y. JlapBuna. IIpeanocbulku  BO3HUKHOBEHUS
napBuHnA3Ma. JKu3Hb U Hay4yHas nesaTenbHocTh Y. JlapBuHa.

JIBr>Kylue cuiibl 3BOIOIMY BUAOB 1o Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTD
pa3MHOXKEHUS  OPraHM3MOB, HACJIEJCTBEHHAas WU3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunrernueckod Teopun sBomonuu (CTI). Heurpanbhas
teopust 3BomonMH. CoOBpeMEHHas 3BOJIOLMOHHAs  Ouojorus. 3HauyeHUE
ABOJIIOIIMOHHON TEOPUHU B POPMUPOBAHUU ECTECTBEHHO-HAYYHOU KapTUHBI MHUPA.

JlemoHcTpanuu

[Toprpersr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. Hapsun, C. C. YerBepukos, 1. U. Hmaneraysen, [x. Xonzaeitn, . K.
benses.

Tabmuubpl u  cxembl: «Cucrema xuBod mnpupoasl (mo K. Jlunuewo)»,
«JlectHuna xuBBIX cymecTtB (o Jlamapky)», «Mexanusm (opmupoBaHUs
NpUCIIOCOOJIEHU y pacTeHu W kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta myrtemectBus Y. Jlapsunay, «Haxogku Y. Jlapsunay, «@opmbl 60ps0OBI
3a cymectBoBanuey, «llopoasl romybeit», «MHOrood6pasue KyJIbTypHBIX (opM
KarmycTbl», «[lopoabl ToManIHUX KUBOTHBIX», «CxeMa 00pa30BaHUsl HOBBIX BUIIOB
(mo Y. [lapBuny)», «(CxeMa COOTHONIICHUS JBMXKYIIUX CHJI 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHSI CHHTETUYECKON TEOPUHU IBOJIOLINY.

Tema 2. MUKpPOIBOIIOLHA U €€ Pe3yJIbTAThI

[Tonmynsuus Kak 3J€MEHTapHas €IWHHIA 3BOIOUUA. COBPEMEHHBIE METOBI
OLIEHKM TE€HETUYECKOro pa3HooOpasusi U CTPYKTyphl mnomymanuil. M3meHenue
reHo(poHJa MOMYJSIUU KakK 3JEMEHTAapHOE HBOJIIOIUMOHHOE SIBJIEHUE. 3aKOH
reHeTnyeckoro pasHoBecus Jx. Xapau, B. Baiinb6epra.

OneMeHTapHble (DAKTOPhI (IBMKYIIUME CHUJIbI) SBOMIONMUA. MyTalluOHHBIN
nporiecc. KomOunatuBHAsT u3MeHUYMBOCTH. Jlpeiid reHOB —  ciydaiiHble
HEHANPABJIICHHBIE HM3MEHEHUS YacTOT ajjiesie B momymsiusax.  OddexT
ocHoBarens. Iggexm oOymuliounoco eopaviuika. CHudiceHUue 2eHemuyeckKo2o
pasznoobpasus: npuuunsl u cieocmeus. Ilposenenue s¢pghexma Opetigpa 2enos 6
oonvuwux u  manelx  nonyrayuax.  Mwurpauuu.  V3omsuus  HOMyNSLMA:
reorpaduueckas (mpocTpaHCTBEHHAs ), Ononorudeckas (penpoayKTUBHAS).

EctrectBennsbiii 0o100p — HampaBnsomuid (aktop sBogouud. Dopmbl
€CTECTBEHHOI0  OTOOpa:  JBWXKYIIUWA, CTAOWIM3UPYIOLIUNA,  pa3pblBaOLIUN
(nm3pynTtuBHbIii). [lonoBoli oTOOp. BO3HMKHOBEHHE W 3BOJIOLMS COLMAIBHOIO
MOBEJECHUS JKUBOTHBIX.

[IprucnocOONEHHOCT,  OPraHM3MOB  KakK  PE3yJbTaT  MHUKPO3BOJIOLIMH.
BosnukHOBeHHe — mpucnocobsieHuit y  opraHu3mMoB.  ApoMopdo3bl U
uanoanantanuu. [lpuMepsl mpucnocoOiIeHuii y opranu3MoB: MopdOIOrHuecKue,
¢usnonornyeckue,  OUOXUMHUYECKHE,  ToBeneH4Yeckre.  OTHOCUTENbHOCTh
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum U CTpyKTypa. BuaooOpasoBaHue Kak pe3ynibTar
MUKpo3Boolnu. M3omsiuus — kiodeBod ¢aktop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000Pa30BaHUS: ajuIonaTpu4ecKoe (reorpaduueckoe),



CUMIIATPUYECKOE (aK0NIOTHYECKOE), «MTHOBEHHOE (monumIOn IU3aIINs,
ruOpuan3anus). JJIMTenbHOCTh 3BOIIOLIMOHHBIX MPOLIECCOB.

Mexanu3Mbl GOpMUPOBAHUSL OMOJIOTUYECKOTO pa3HOo00pasusl.

Ponp  3BOmMONMOHHOM Ouonoruu B pa3pabOTKE HAyYHBIX METOOB
coxpaHeHUs1 OropazHooOpa3usi. MUKPOIBOIIOLMS U KOABOJIIOLMS MAPa3UTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYUBOCTH K aHTHOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEl.

JleMoHCcTpanuu

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

Tabmuplt u cxembl: «MyTalMoHHas W3MEHUYMBOCTHY, «llomynsimonnas
CTPYKTypa Buza», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/[Bmwkyrmime
CHJIbI 3BOJIOIUNY, «IDKOJIOTUYECKass M3OJISIIMS MONYISIUNA CEeBAHCKOM (openny,
«l'eorpaduueckass M30JSALUS  JUCTBEHHUIBI CHOMPCKOW U JIMCTBEHHMIIbI
naypckoity, « [ lomynsiuoHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY, «Cxema
JICUCTBUSL E€CTECTBEHHOro o0TOopa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«aaycTpruanbablii MenaHu3m», «KuBble UCKomaeMbie», «[lokpoBuTenbCcTBEHHAS
OKpacka KUBOTHBIX), «IIpegynpexnaronias OKpacka KUBOTHBIX,
«®uznonornyeckue ananranuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTEJIBHOCTBY, «Kpurepun Buaa», «Buubl-nBoMHUKN», «CTpyKTypa BHAA B
npupoze», «Crocodsl BupooOpazoBaHus», «l'eorpaduueckoe BHI00Opa3oBaHUE
TPEX BHUJOB JIAHJBIIICH», «IJKOJOTMYECKOE BHUJI000pA30BAHHME BUIOB CHUHUILY,
«ITonumnounsl pacteHuit», «KamycTHo-penedHsiii ruopumy.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesia MTUIl U
3BEpel ¢ MpUMepaMH pa3IMYHBIX MPUCIOCOOJICHUN, 4ydela NTHUI[ U 3BEpeu
pasHbIX BHUJOB, TepOapuu pacTeHWl OMWU3KUX BHUJIOB, OOPa30BABIIMXCS
Pa3IUYHBIMU CIIOCOOaMHU.

JlabopaTopHas pabora «BbIsiBIeHHE W3MEHUMBOCTH Y 0OCOOEH OJHOTO
BUJIA».

JladbopaTtopnas  padora  «lIpucnocoOneHuss  opraHusmMoB U HX
OTHOCHUTEJIbHAS IEIeCO00PA3ZHOCTHY.

JlabopaTtopHas pabora «CpaBHeHHE BUJIOB 1O MOp(}OIOrHYEecKOMY
KPUTEPUIOY.

Tema 3. MakpodBolo1uA U €€ pe3yJabTaThl

Meronbl  W3ydeHUs  MakpodBOJMOLMH. IlaJeoHTONOrM4ecKne MeETOJbI
n3ydeHus: HBomonuu. llepexogneie @QopMbl M (PUIOTEHETHYECKUE  PSAJIbI
OpPraHU3MOB.

buoreorpadguueckue meroasl u3ydeHust sBomouuu. CpaBHeHUE QIOpbl U
dbayHsl MaTepukoB M OCTpoBOB. buoreorpaduueckue obsactu 3emiau. Bujibl-
SHJIEMUKHU U PEJUKTHI.



OMOpHOSIOTUYECKHE U CPABHUTEITHHO-MOP(OIOrHYECKUEe METOIbl U3yYEHUS
BOMIIOIMHU. ['eHeTHYecKne MEXaHW3Mbl 3BOJIIOLMHM OHTOI€HE3a W IOSIBICHHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOrMYHBIE W  AHAJOTMYHBIE  OPraHbI.
PynumenTtapHple  opraHel M araBU3Mbl.  MOJIEKYJISPHO-T€HETHYECKUE,
OMOXMMUYECKHME W  MaTeMaTW4ecKMe  METOIbl  M3YyYEHHs]  DBOJIIOLUU.
I'omonornunsie reHbl. COBpeMEHHbIE METOJbl MOCTPOEHUS (UIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLMSI TEHOMOB.

OO6mme 3akoHOMepHOCTH (TIpaBuiIa) BOMIONUU. [IpuHyun cmenvt yHKYuUI.
HeoOpatumocts 3Bomounu. AjanTuBHas paauanvs. HepaBHOMEpPHOCTh TEMIIOB
JBOJIIOLIHAH.

JleMoHCcTpanuu

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

Tabmuubr u cxembl: «OUIOTEHETUUECKUIM Psi JIOMAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedansy,  «Punuoduthy,  «CeMeHHbIE
ManopoTHUKW», «buoreorpadguueckne 30HBI 3emiam», «Jlpeiid KOHTHHEHTOBY,
«PenukThl», «HauanpHble cTaguu SMOPUOHAIBHOTO Pa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTrMYHBIE W AaHAJIOTUYHBIE OpraHe», «PyIuMeHThD,
«ATaBU3MBD), «XPOMOCOMHBIE HAOOphl 4YEIOBEKa M IMIMMIaH3e», «I maBHbIE
HampaBJICHUs 3BOITIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOIIOLIUN.

OO6opynoBaHue: KOJJICKIIMH, TrepOoapuu, MYJSDKM MCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUN HaCEKOMBIX.

Tema 4. IIponcxoxkaenne U pa3BuTHE )KU3HHU HA 3emJie

Hayunble rumoTessl NpPOUCXOXKIEHUS JKM3HM Ha 3emie. AOHOreHes u
naHcnepmus. [loHayuHble npeCTaBiICHUS O 3apOKICHUM KU3HU (KPEALIMOHU3M).
I'mnores3a NOCTOSSHHOTO CaM03apOKIECHU )KU3HU U €€ ONPOBEPKEHUE OmnbITamu .
Penu, JI. Cnamnanmnanmy, JI. [lactepa. [IporcxoxaeHne >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE ATaIlbl HEOPraHN4eCKON ABOJIIOLINH. [Inanerapnas
(reonoruyeckas) ODBOJIONMSA. XHMHYECKAs OHBOMIONMS. AOHOTreHHBIM CHHTE3
opraHMyeckux BeniecTB u3 Heopranuueckux. OmbiTr C. Mwummepa u I'. IOpm.
OO6pazoBanue monmMMepoB U3 MoHOMepoB. KoarmepBarHas rumortesa A. W
Onapuna, runore3a nepBuYHOro OymnboHa J[>k. XonnelHa, reHeTuYecKasi THIoTe3a
I'. Mémnepa. Pubozumbl (T. Yek) m rumoreza «vmupa PHK» V. T'mnbGepra.
®opMupoBaHUE MEMOPAH U BO3HUKHOBEHUE TPOTOKJIETKH.

Hctopus 3emuin M Meroasl €€ u3ydeHHs. lckomaemble OpraHMYECKUE
octatku. ['eoxpoHosnoruss u €€ w™eronapl. OTHOcUTENbHas U aOCOIIOTHAs
TE€OXPOHOJIOTHS. [ €0OXpOHOIOrNYecKas MKana: 30HbI, IPbl, IEPUOBI, STOXU.



HavanpHble STanbl OpraHUYeckord 3BoMOUMU. [losBIIEHHE W 3BOIOLUS
NEPBBIX KJIETOK. DBOJIOLUS MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOIJIEHKN KaK aHaJIOT MEPBbIX HA 3eMJie COOOIIECTB.
CrpomaronuTtsl. [IpokapHOTBI U 3yKapHOTBHI.

[IpoucxoxaeHue 3ykapuoT (CHMOHOTreHe3). DBOJIOLMOHHOE TPOUCXOXKICHUE
BUpPYCOB. [IpOMCXOXKIEHHE MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHME
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl IBOJIIOIMU BBICIIUX pacTeHUui. OCHOBHBIE apoMopdo3bl
pacteHnii. Bpixoxm pacreHnii Ha cymy. IlosBieHHe CIIOPOBBIX pPacTEHHUW U
3aBoeBaHre HuMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPacTeHUMN.

OcCHOBHBIE 3Tambl IBOJIOLUU >KMBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
AKUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — TMOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBeie XOpaoBbIE KUBOTHBIE. JKM3HB B BOJE. DBOMIOIUSA MO3BOHOYHBIX.
[Tpoucxoxaenne ampuouit u pentwimid. [IporcxoxaeHne MIICKOMUTAIOMUX |
ntull. [lpunnun kmoyeBoro apomopdoza. OcBoeHue O€CIO3BOHOYHBIMH U
MT03BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTne xu3HM Ha 3eMie IO 3paM M IEpPUOAAM: apxel, MpOTepo30il,
najgeo3or, Me3030M, KailHo30M. OOmias  XapakTepucTuKa KiIuMmata W
reoJoru4ecKkux InpoueccoB. llosBiieHHEe M pacuBET XapaKTEpPHBIX OPraHU3MOB.
VYrineobpazoBaHue: €ro ycaoBHUS U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHHUSI — 3KOJOTMYECKHUE KPU3UCHI mpouuioro. IIpuunHsel u
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6nopazHooOpasusi Ha 3emIie.

CoBpeMeHHasi cucTeMa OpraHuyecKkoro mupa. [IpuHuMNbBl Kiaccuduxauu
opranu3mMoB. OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JlemoHcTpanuun

[Toptpersl: ®@. Penn, JI. Cnamnanuanw, JI. Ilactep, . 1. Meunukos, A. 1.
Omnapun, x. Xongeitn, I'. Ménnep, C. Mumnnep, I'. IOpu.

Tabmuier u cxembr: «Cxema onbita @. Penny, «Cxema omnbita JI. TlacTepa mo
U3YYEHUIO CaMO3apoxIeHus Xu3Hu», «Cxema ombita C. Mumepa, I'. FOpwn»,
«JTanel  HEOPraHWYECKOW  3BomoIUM»,  «['eoxpoHonormyeckas  IIKaJIay,
«HavanpHble 3Tanbl OpraHMYecKor IBONIOLUNY, «CxemMa 00pa30BaHMS 3YKAPUOT
nyréM cumoOunorenesa», «Cucrema >XUBOW HpuUpoabl», «CTpoeHHE BHUpYCay,
«Apomopdo3bl  pacteHuit», «PuHHOPUTH, «OTHOKIETOYHBIE BOIOPOCIN,
«MHoOrokseTounsle  Bogopocin», «Mxu», «llanoporHukn», «I oloceMeHHbIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHHi», «CxeMa pa3BUTHS >KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocreimme», «KuileuHONOIOCTHBIEY,
«IInockue YEepBU», «YneHucToHoruey, «PBIOBIY, «3eMHOBOHBICY,



«IIpecmbikarommecs», «lItump», «Mnekonuraronme», «Pa3BuTue XU3HH B
apxeuckou 3pe», «Pa3BuTue )XU3HU B IIPOTEPO30MCKON 3pe», «Pa3BuTne XU3HU B
MaJIc030MCKOU dpey», «PazBuTue KU3HU B ME3030UCKON dpey, «Pa3BuThe XU3HU B
KaitHO30MCKOM 3pey», «COBpeMEHHAasi CUCTEMA OPraHUYECKOTO MUPAy.

OGopynoBanue: repbapuu pacTeHUN pa3IUUHBIX OTJIEJIOB, KOJIICKIIMU
HAaCEKOMBIX, BJIaXXHBIE MpenapaTbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKI[UU
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKMUBOTHBIX, 4Yydella NTUL U 3BEPEH,
KOJUIEKIITUA OKaMEHEJIOCTEM, IMOJE3HbIX HCKOIMAEMBbIX, MYJSDKM OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryaabnass  gadoparopHas  padora «MopenupoBaHUE — OIBITOB
Mumiepa—tOpu 1o n3y4eHn0 abMOTeHHOTO CHHTE3a OPraHNYECKUX COCTMHECHUN B
MEePBUYHOM aTMocdepey.

JlaGopaTropHas pabGora «/I3ydeHue M omnMcaHue HCKOMAEMbIX OCTaTKOB
JPEBHUX OPTraHU3MOBY.

IlpakTuyeckass padora «l3yuyeHne OCOOCHHOCTEH CTPOCHMS PACTCHUM
Pa3HBIX OTIIEIIOB).

IIpakTnueckas padora «/3ydeHne ocOOEHHOCTEW CTPOCHHS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue yeJa0BeKa — AHTPONOT eHe3

Pa3zgensl 1 3a1aun aHTpONOIOruU. MeTo bl aHTPOIOJIOTUH.

CraHoBNE€HHE TPEACTABICHUN O MPOUCXOXKICHUU YEJIOBEKA. Penmuruosneie
B033peHUsl. COBpEMEHHBIE HAYUHBIE TEOPUHU.

CXx0ACTBO YeIOBEKA C KUBOTHBIMUA. CHCTEMATUUECKOE MOJI0KEHUE YEIOBEKA.
CBuzerenbCcTBA  CXOACTBA  YEJIOBEKA €  KUBOTHBIMHU:  CPaBHUTEIBHO-
MOP(OIIOrHICCKHE, AMOPHOJIOTHYECKHUE, (hHU3M0JI0T0-ONOXUMHUICCKHE,
noBesieHYeckre. OTanuns 4eaoBeKa OT KMBOTHBIX. [IpAMOXOXKIEHUE U KOMIIJIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BUTHE rOJI0BHOrO MO3ra U BTOPOU CHUTHAIBHOU
CHUCTEMBI.

JIBrokymue cuiibl (hakTopbl) aHTPONOTEHE3a: OMOJIOTUUECKHE, COLMAIIbHBIC.
CooTtHorieHre OMOTOTHYECKUX M COIUATBHBIX (DaKTOPOB B aHTPOTIOTCHESE.

OcHOBHBIE CTaIuU aHTpororeHe3a. PaHHue yernoBeKOOOpa3Hbie 00€3bSHBI
(TPOKOHCYJIBI) ¥ PAaHHUE TTOHTUIBI — OOIIHE MPEIKHA YETI0BEKOOOPa3HbIX 00€3bsH U
JOIEN. ABCTPAJIONUTEKH — JBYHOTHME MPEAKH oA, UenoBEeK yMelblid, EPBbIC
W3TOTOBJICHUSL OpYAUU Tpynaa. YenoBeKk NpAMOXOISAIIMN U NEPBBIM BBIXO JOJIEU
3a  mnpeaenasl  Adpuxku. YenmoBek relpenbOeprckuii  — oOmMM  IpesoK
HEAaHJIEPTAIBCKOr0 YEJIOBEKA U YEJI0BEKA Pa3yMHOro. YenoBeKk HEaHIepTAIbCKUI
KaK BHJ JIFOJIEWM XOJIOAHOTO KiauMara. YenoBeK pa3yMHbIA COBPEMEHHOrO THIIA,
JICHUCOBCKMI YEJIOBEK, OCBOEHME KOHTMHEHTOB 3a mpenaenamu AQpuku.
[TaneoreneTuka u najaeoreHOMHKA.



DBOJIOIMSA COBPEMEHHOI0 4esioBeka. EcTecTBEeHHBIM OTOOp B MOMYJSALUSIX
yesnoBeka. MyTranuoHHbIN Tnporiecc U nonumopdusm. I[lonmynsinuoHHBIE BOJHBI,
npeiid reHoB, Murpanus U «3OQPEKT OCHOBATEISA» B MOMYISIUSIX COBPEMEHHOIO
YeJoBeKa.

Yenoseueckue pacel. Ilonstne o pace. bompmme pacel: eBporeouaHas
(eBpasmiickas),  aBCTpajJo-HerpouaHas  (PKBaTOpHaJbHAs),  MOHTOJIOMIHAS
(a3maTcko-aMepHKaHCKas). BpeMs M myTu pacceneHus 4esloBeKa I0 IUIAHETE.
EnuHcTBO  uyenoBedeckux  pac. HayuyHas  HecOCTOSTENbHOCTH — pacusma.
[Ipucrnoco0neHHOCTh YeoBeKa K Pa3HbIM YCIOBUSIM OKPY’KaloOLIeH Cpeibl.
Binusgnue reorpaduueckoit cpenbl U apedda TEeHOB Ha MOpPGOIOTHIO U
(bU3HOIOTHIO YEIOBEKA.

MexauciuimHapHble  MeToAsl B (u3uYeckor  (OMOJIOTHYECKON )
AQHTPOIIOJIOTUHM.  ODBOJIOUHMOHHAS ~ AHTPONOJOTMS W MAJCOAHTPOIOJIOTHS
YEJIOBEYECKUX MNOMYJsIUuid. bruoconnanbHble MCCAENOBAHMS MPUPOJBI YEIOBEKA.
HccnenoBanne KO3BOMIONUNA OMOJIOTMUECKOT0 U COIMATIBLHOTO B YEJIOBEKE.

JleMoHCcTpanuu

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

Tabmuier u cxeMbl: «MeTobl aHTPOIOIOTHIY, «I 0JIOBHON MO3T YEIOBEKay,
«YenoBekooOpa3Hble 00€3bsHB), «CKeleT 4YeloBEeKa M CKEJIET IIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MBbDY, «J|BUKYIIINE CUIIBI aHTPOIIOT€HE3a», «IBOIOIMOHHOE
IPEBO  YEJIOBEKa», «ABCTpallonuTeK», «YeynoBek  ymenblid», «YemoBek
NPAMOXOAAIINNY, «J[eHncoBckuil yenoBek» «Heannepranpuby, «KpoMaHbOHIBD,
«IIpenku yenoBekay», «ITarbl H3BOIIOLHNH YeJIOBEeKay, «Packl uenoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMpeIMETOB MaTepualbHOU
KyJIbTYyphl TMPEIKOB YEJIOBEKa, penpoayknuu (doTtorpaduu) KapTuH C
MUQOJOTUUECKUMH U OUOJEHCKUMH CHOKETAaMU TPOUCXOXKJCHUS YeJIOBEKa,
(doTorpapun HaXOAOK UCKOMAEMbIX OCTaTKOB U€JIOBEKa, CKEJIET YeJI0BEKa, MOJEIb
yeperna 4YejgoBeKa M uepena I[IMMIIAH3€, MOJEIb KHCTH YEJIOBEKa U KHCTH
HIMMIIaH3€, MOJENH TOPCa IPEIKOB YEIOBEKA.

Jlaboparopnasi pabora «V3yueHue OCOOCHHOCTEH CTPOCHHUSA CKeleTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM).

IIpakTnuyeckas padora «/3ydyeHne 3KOJOrMYECKUX aIaNTALNA YETOBEKay.

Tema 6. Jkosormss — Hayka O B3aMMOOTHOLIEHMAX OPraHM3MOB H
HAIOPTraHU3MEHHBIX CUCTEM C OKPYKalollen cpeaoi

3apoX/IeHHe W pa3BUTUE dKoJoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
9K0J0ruH. CBSI3b SKOJIOTMH C IPYTUMU HayKaMHU.



Metonbl sxonoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTBHI B DKOJIOTHUH:
npupofHble U JaboparopHble. MoaenupoBaHue B 3KOJOTUU. MOHUTOPHHT
OKpY>KaroIIel Cpe/ibl: JIOKAJIbHBIN, PErHOHAIBHBIN U TJI00AIbHBIN.

3HaueHUE DSKOJIOTMYECKMX 3HAHMM NI 4YEJIOBEKA. ODKOJIOTMYECKOE
MHPOBO33PEHUE KAaK OCHOBA CBA3EH 4YEIOBEYECTBA € NMpuUpomor. PopMHpOBaHHE
AKOJIOITMYECKOM KYJIBTYPBI U IKOJIOTMYECKON TPaMOTHOCTH HACEICHUS.

JemoHcTpanuun

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

Tabmuuel 1 cxembl: «Pasznensl skodorumy, «MeTtoasl skoaorum», «Cxema
MOHHUTOPHHIA OKPYKAOLIEN CpeabD».

JlaGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
HUCCJICIOBAHUN.

Tema 7. OpranusmMsbl 1 cpeia OOMTAHUA

Okonoruyeckue GHakTopbl U 3aKOHOMEPHOCTU UX AeicTBusa. Knaccudukanus
AKOJIOTHYECKUX (haKTOPOB: aOMOTHYECKUE, OMOTHUYECKHE, aHTpoTroreHHbe. O0mme
3aKOHOMEPHOCTU JIEHCTBUS dKojornueckux (axrtopos. IlpaBuno munumyma (K.
Mmnpenrens, FO. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPraHHU3MBI.

Abuornyeckue Qaxtopel. CBeT Kak 3koJjiorndyeckuil Qakrop. [lelictBue
pa3HbIX YYAaCTKOB COJIHEYHOT'O CIEKTpa Ha OpraHU3Mbl. DKOJOTHUYECKHE TPYIIIbI
pacTeHMl M JKUBOTHBIX [0 OTHOIIEHHIO K cBeTy. CUTrHaJbHas poJib CBETa.
doTonepruoansm.

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

Brnaxuocte kak skomorumdeckui dakrop. IIlpucmocoOnenus pacTeHuil K
nojepxkaHuio BogHoro Oamanca. Kmaccudukarusi pacTeHui MO OTHOLIEHHIO K
Bojzie. [Ipucnoco6ienust >kMBOTHBIX K M3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa36eMHO-BO3YIIHAs, MOYBEHHAs,
rIyOMHHAasT  TMOAMOYBEHHAs,  BHYTPHUOpPraHu3MeHHas.  DU3NKO-XUMHUYECKUE
ocoOeHHOCTH cpeA oOuTaHus opraHu3moB. llpucmocoOiieHusi OpraHu3MOB K
KU3HH B Pa3HBIX Cpefax.

buonornueckue putMbl. BHemHune um BHyTpeHHHUE pUTMBL. CyTOUYHBIE H
roguyHbeie puTMbl. [IprUCHIOCOOJIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kusnennoie @opmbel  opranusmoB. IloHsTme o Ku3HEHHOW (opme.
XKuznennsie popmbl pacTeHUI: AEPEBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOT'OJIETHHE



TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OHOHTHI, a3pOoOHNOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  (akToOphI Bunbsl  OMOTHMYECKMX  B3aUMOJIECHCTBUI:
KOHKYpEHIUS, XUITHUYECTBO, cMMOM03 U ero ¢opmsl. [lapasutusm, koomnepauus,
MyTyaian3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxJieOHUYecTBO). Herpoduueckue
B3auMojieiicTBua  (Toruueckue, (dopuueckue, (dabpuueckue).  3HAUCHHE
OMOTHMYECKMX B3aMMOACHCTBUI JJii CYLIECTBOBAaHMSI OPraHU3MOB B Cpefe
obutanud. [I[pyHIUIT KOHKYPEHTHOT'O UCKITIOUECHHUS.

JlemoHcTpanuun

Tabmuupl ¥ cxeMbl: «IKoJiorudueckue (akTopbl», «CBETOBOW CIEKTpY,
«OKOJOrMYeCKUe TPYIIIbl )KUBOTHBIX 110 OTHOLIEHHUIO K CBETY», «TeIIOKpoBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKUE aqanTaluu
KUBOTHBIX», «Cpenbl oOUTaHUS OpPraHU3MOBY», «bBHOJIIOrHYECKUE PUTMBDY,
«Kusznennole  ¢GopMbl  pacteHHil», <«OKu3HeHHbIE  (OPMBI  KUBOTHBIXY,
«IKOCHCTEMA MIUPOKOJIMCTBEHHOTO JIECay, «IKOCHUCTEMA XBOMHOrO Jecay, «Llemnu
NUTaHus», «XulHudectBoy, «llapasutuzm», «KonkypeHuus», «CuMOU03»,
«KoMmeHcammzm.

OobopynoBanue: repdapuu pacTeHUW U KUBOTHBIX, HPUCIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX 3KOJOIMYECKUX (DaKTOpOB, repOapuu CBETONIOOUBBIX,
TEHENFOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETONIOOUBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCIIMBbIE KOMHATHBIE pPACTEHUA, TepOapru U KOJJIEKIIMH TEIJIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTCHHH, Uydelia MTUIl U 3BEepei, repoapuu
pacTeHuii, OTHOCSIUXCSA K Turpoduram, kcepoduram, Mesoduram, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIMU >KMBOTHBIX, OOUTAIOIIMX B PAa3HBIX cpeaax,
repbapud W KOJUIEKIIMM pPACTEHUHM U JKUBOTHBIX, OOJAQJalOIIUX YepTaMH
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHUM JKU3HU, TepOapuu u
KOJUIEKIIUM PACTEHUN M KUBOTHBIX Pa3IMUHBIX >KM3HEHHBIX (OPM, KOJUICKIIHH
KUBOTHBIX, YJaCTBYIOIIUX B PA3TMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTtopHasi paGora «BbIsBICHHE MPUCITIOCOOJICHUNH OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JladopaTtopHas pabora «BplsBiIeHUE MPUCTIOCOOJICHUI OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhI».

JlaGopaTtopHas paGora «AHATOMHYECKHE OCOOCHHOCTU PpACTCHUN U3
pa3HbIX MECT OOUTAHUSY.

Tema 8. Jxkos10orust BUA0B U NOMYJISALMI

OKOJIOTUYECKHE  XApPAaKTEPUCTHKU  IOMYJSALHUU. [lonynsimua  kak
Ouonoruyeckas cucreMa. Poiib HEOTHOPOJIHOCTH Cpelbl, (pu3ndyeckux 0apbepoB U
0COOEHHOCTEW OMOJIOrMU BUJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPbI
nomysinquid. OCHOBHBIE TIOKA3aTENM IONMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasT W TIOJOBasg CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEpPTHOCTh, MUT AU

DKojornyeckas CTpykrypa nomyisuuu. OLeHKa YHUCICHHOCTU MOIYJIALHH.
JIlnHaMuKa MOMyJSIUU U €€ peryisiuus. bUOTHYeCKUi MOTEHLIHAN MOIMYJISIUU.
MopaenupoBanue AMHAMUKU nonyisiuu. KpuBbie pocta YMCIIEHHOCTH TTOMYJISIITUU.
KpuBbie BbDKMBaHUSA. Perynsius YWCICHHOCTH TOMYJSIUNA: poiib (HaKTOPOB,
3aBHUCSIINX U HE 3aBUCSIINX OT MNIOTHOCTU. DKOJIOTMUECKUE CTPATETUU BUJIOB (T- U
K-crparerun).

[Tonsitue 00 3KONOTMYECKOW HuIIe Buja. MectooOuTanue. MHoromepHas
MOJZIeNb dKoJornueckor Humu Jx.M. XaruumHcoHa. Pa3Mepbl 3KOJIOrMYeCcKOu
Huiy. [ToTeHuManbHas U peaiv30BaHHAS HUIIU.

Bun kak cucrema nomyisinuMii. Apeasibl BUJIOB. Buapl M HX JKU3HEHHBIE
CTpaTeruu. JKOJOTHUYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTH TMOBEJACHUS M MUIpAIMi JKUBOTHBIX. buHojoruueckue
WHBA3UHU YYKEPOIHBIX BUIOB.

JleMoHCcTpanuu

IToprper: JIxx. M. XaTunHCOH.

Tabmuiet 1 cxeMbl: «DKOJOTMYECKHE XapaKTePUCTUKH  TOIMYJISIIIUN,
«IIpocTpancTBeHHass  CTpyKTypa mnonyiasiuum», «Bo3pacTHble  mupamMuabl
nonyysanun», «CKOpPOCTh  3aCElIeHHs] TOBEPXHOCTH  3€MJM  PA3JIUYHBIMU
opranuzmammny», «Mojenp 3xonorndeckord Humu /x. M. Xatuunconay.

O6opynoBanue: repOapuu pacTeHU, KOJUIEKITUU )KUBOTHBIX.

JladopaTtopuas  padora  «[lpucmocobrmeHuss CcemMsiH  pacTeHUd K
PaCCEIICHUION.

Tema 9. Jkos10rus coodecTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3uM MeEXIy
OpraHu3MamMu B OMOIIEHO3E.

OxocucteMa kak oTkpeitas cucteMa (A. J[x. Tencnu). DyHKIHUOHATBHbBIE
OJIOKH OpraHuM3MOB B DKOCUCTEME: MPOJAYIEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpodpuueckue ypoBHu. Tpoduueckue uenu u cetu. AOuoTruyeckue OJIOKH
skocucteM. [1ouBel U Wbl B 3KOcucTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TOKa3aTeaM  JIKOCUCTEMBL. buomacca W mpomyKUHs.
DKOJIOTUYECKUE MUPAMUJIBI YUCeTI, OMOMACCHI U SHEPTUH.

Jlunamuka sxkocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HanpaBnenHsle 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIC CYKIIECCUM W UX TPUYUHBL. AHTPOIOr€HHBbIE BO3JEHCTBUS Ha
cykueccuu. KnmnmakcHoe coobuiectBo. buopaznoodpasue u mojiHoTa KpyroBoporta
BEIIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.



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

AHTpPOIIOTEHHBIC JKOCHUCTEMBI. ATpO3KOcHCcTeMa. ATporeHo3. Pazmimams
MEXIy aHTPOIIOT€HHBIMU U IPUPOAHBIMH IKOCUCTEMAMHU.

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

3aKoHOMEpHOCTH (DOPMHUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
aKkocuctemax. Ponb Kackaowozo sghghexma u 6ud08-30upuxamopos (Kiouesvix
61008) 6 yHKYuOHUposaHuu 3Kkocucmem. IlepeHOC IHEPTUM U BEIIECCTB MEXTY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MTOMYJISIIAN U 3KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBUMN.

Mexarnusmol 8030eliCmeus. 3aepsA3HeHUll  pPa3HbIX munos Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHOBbL  DKOJIOZUYECKO20 ~ HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€lCMBUL.
MeTomonoruss MOHUTOPHHTA €CTECTBEHHBIX M AHTPOTIOTEHHBIX YKOCHCTEM.

JleMoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuupl U CXEMBI: «CTpykTypa  OHOLIEHO3a»,  «IJKOCHCTEMa

IIMPOKOJIMCTBEHHOTO JIeca», «DKOCUCTEMA XBOMHOIO Jecay, « DyHKIIMOHAIbHBIE
TPYIIBl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEN,
«llenn nmutanus (macTOUIHAS, ETPUTHAS)Y», « IKOJOTHYECKAs MUPAMUIa YHUCEID,
«IKonorudeckasl nmupamuia OMOMaCChDy, «IKOJOTUYECKAs] TTUpaMUIa dHEPTUN»,
«O0bpazoBanue 6osotay, «llepBuunas cykieccus», «BoccTaHoBieHHE Jieca OCe
noxxkapa», «9KOocucTeMa o3epay», «ArpoueHos», «KpyroBopor BemEeCTB M MOTOK
SHEPruu B arpoueHo3er, «[Ipumepsl ypoboskocucTem.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMY HACEKOMBIX, Yydelia MTUIl |
3Bepeid, repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBAPHUYM KaK MOJEITb
HKOCUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanue ypo0o3KOCUCTEMBDY.

JlabopaTropnasa padora «l3ydenue pazHoOOpa3uss MENKUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

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

IKckypeusi «IKCKYpCUs B arpodKOCUCTEMY (Ha MOJe WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocgepa — riiodanbHasi IKOCHCTEMA

buochepa — obmennanerapHas oOojouka 3eMiid, TJ€ CYIIECTBYET WU
CyIIIECTBOBaJA KU3Hb. Pa3BuTue mnpejcTaBienuii o ouocdepe B Tpynax 3. 3rocca.



VYuenue B. U. Bepnanckoro o 6uocdepe. Obmactu 6uocheps! u e€ cocran. XKupoe
BelecTBO Ouocdepsl U ero QyHKIIHH.

3aKOHOMEpPHOCTH cyllecTBoBaHUsl Onocheprsl. OcodeHHOCTH OMocdepbl Kak
rI100abHOM SKocUucTeMbl. JJuHaMudeckoe paBHoBecue B ouocdepe. KpyroBoporsl
BEUIECTB U OMOr€0OXUMHYECKUE LUKIIbI (YIiiepoaa, a3oTa). PUTMUYHOCTE sIBIIEHUI
B Onocdepe.

3oHanbHOCTh Ouocheprl. Ilonstue o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeCca, CMEIIaHHbIE U MUPOKOJUCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
MyCTBIHY, TPOMIMYECKUE JIECA, BHICOKOTOPhsl. KiiuMar, pacTUTENbHBIN U AKUBOTHBII
MUp OMOMOB CYIIH.

CtpykTypa u yHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA U
o6unochepHbIX QyHKIUH.

JleMoHCcTpanuun

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

Tabmuuer u cxembl: «['eocdepsr 3emuny», «KpyroBopor azora B mpupoje»,
«Kpyrosopot yriepoga B mnpupoae», «KpyroBopor kuciopoga B HpUPOIEH,
«Kpyrosopot Boasl B mpupoae», «OcHOBHbIE OUOMBI cymny, «Knumatnueckue
nosica 3eman», «Tynapay, «Taitray, «CMemanubiii jec», «IIInpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IIycTeiHY, « Tponnueckuii Jiecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIM U KUBOTHBIX.

Tema 11. YestoBek U OKpy:Kawiuas cpeaa

OKOJIOTMYECKHE KPU3UChl W HUX MPUYUHBL. Bo3naeiicTBue uyernoBeka Ha
ouochepy. 3arps3HeHHe BO3AYIIHON cpenabl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBbsl. OxpanHa
MOYBEHHBIX pecypcoB. I3MeHeHne Kiumara.

AHTpPONIOT€HHOE BO3JICUCTBUE HA PACTUTEIBHBINA U KMUBOTHBIM MHUpP. OXpaHa
pPacCTUTENBLHOIO W KUBOTHOrO MHUpa. OCHOBHBIE MPUHLMUIBI OXPaHbl MPUPOJBI.
Kpacubie xuuru. OcobGo oxpansembie mnpupognbie Ttepputopuu (OOIIT).
Boranuyeckue cajpl ¥ 300JI0rMYECKUE TTAPKH.

OCHOBHbBIE MNPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA U MPHUPOJIBIL.
PanvonanbHO€  MPUPOJONOIB30BAHME UM COXpaHEHHE  OMOJIOTMYECKOro
pazHooOpasust 3emim. OOmMe 3aKOHOMEPHOCTH TJI00ATBHBIX JKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC MOCIICICTBH .

Pa3Butrie METOIOB MOHUTOPHHIA Pa3BUTHUA ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvie uccie0oanus nepexooa K pecypcocoepezaiowei U
KOHKYPEeHmMOoCcnocobHou snepeemuke. buonozuueckoe paznoobpasue u 6uopecypcei.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuugarowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHbIX U008 U dkocucmem. OcHobl



aKopeadbuumayuyu Kocucmem u cnocoboos 6opvOLL ¢ OUONOBDENHCOCHUIMU.
Pexoncmpyxyus mopckux u HazeMHbIX IKOCUCTEM.

JleMOHCcTpanuu

Tabmuiet  u cxeMbl:  «3arpsisHeHue  atMocdepsd»,  «3arps3HeHue
ruapocepb», «3arpsiHeHue 1ouBb», «llapHukoBbll  3ddexT», «Ocobo
OXpaHsieMble MPUPOHBIE TEPPUTOPUNY, «MOIeTH yIIPaBISIEMOTro MUPa.
O6opynoBanue: ¢ororpaduu oxXpaHseMbIX pacTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccuiickont @enepanuun, KpacHol KHUTH peruoHa.



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

JIMYHOCTHBIE PE3YJIBbTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHUS
0o0y4JarolmuMucs MporpaMM CpeaHEro oOmiero o0pa3oBaHUs: JIMYHOCTHBHIEC,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPaMMBbI IO OWOJIOTUH
BBIICJICHBI CJICAYIOIIUE COCTABJISIONINE: OCO3HAHUE OOYYAIOITUMUCS POCCUUCKOM
IPaKJIaHCKON WJIEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOOMNpENEJICHUIO, Haiuuyue Mmomusayuu K OOy4eHUI0  OHOJIOruw,
yeleHanpasieHHoe pazeumue BHYTPEHHUX YOEKIECHUN JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUYECKHX TPATULMI Pa3BUTHUS OUOJIOTMYECKOTrO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATETbHOCTA 1[EHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMU, HPUCYIIUMH CHUCTEME
OMOJOTMYECKOTO  00pa3OBaHUsl, Haauyue NpAasoCO3HAHUs  DKOJOTHYECKOM
KYJBTYPbI, CHOCOOHOCMU CMABUNb TICIIA U CTPOUTH KU3HEHHBIE TUIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS ITPOrpaMMBbl 1O OMOJIOTHH JOCTUTAIOTCS
B €IMHCTBE Yy4e€OHOM U BOCHUTATEIILHOW JIEATEIbHOCTH B COOTBETCTBUH C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLMOKYJIbTYPHBIMH, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIIAMH U HOPMaMH
MOBEJCHUS UM CIOCOOCTBYIOT TIpOllECCaM CaMOIO3HAHUS, CAMOBOCIHUTAHUS H
CaMOpPa3BUTHS, Pa3BUTUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, TMATPUOTHU3MA U
YBAXEHUS K 3aKOHY M MPABOIOPSAKY, YEJIOBEKY TPyAa U CTApIIEMYy MOKOJEHHIO,
B3aMMHOI'0 YBaXXCHUsI, OCpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUIO H
TpaJIUIAsIM MHOTOHallMOHAJIbHOTO Hapoaa Poccuiickoi ®enepanuu, npupone u
OKPYXKAIOILIEN CPEJIE.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUA Yy4yeOHoro mnpeamera «buomorus»
JOJKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOMINUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAaHHON BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAIIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIINX
TPAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OMBITA U OMbITA JACSITEILHOCTH B MPOLIECCE peaiM3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEJILHON JIEITEIIbHOCTH, B TOM YHCJIE€ B YACTH:

1)rpaxaancKoro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IPaXKTAHCKON MO3UIIUK 00 yJarOIIErocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOrO 00IIEeCTBa;

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIHPHOCTH TIPU CO3JaHUU
y4eOHBIX TPOCKTOB, PEIICHUH Y4E€OHBIX M IO3HABATEIbHBIX 3aJ1a4, BBHITIOJHECHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OIPEIETATh COOCTBEHHYIO TMO3HMIIMIO 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE YYWUTHIBATh B CBOMX JICUCTBUSAX HEOOXOJMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIIOJICH C pa3HBIMU YOKJICHUSAMH, KYJIbTYPHBIMH IICHHOCTSIMH U
COIIMAJIBHBIM TTOJIOKCHHUEM;

FOTOBHOCTh K COTPYIHMYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXUTEJIBHOTO
OTHOIICHUS K MHEHUIO OMNIMOHEHTOB TMPH OOCYXJIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COMICPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOM €SI TEIILHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD poccHuiicKon IPaKIaHCKOM WJICHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTU IMEpe.
Ponuuoy, ropmoctu 3a cBOM Kpail, CBOWO PoauHy, CBOM S3BIK WU KYJIBTYDY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoia Poccuu;

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

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCUMCKUX YUE€HBIX B CTaHOBJICHUE U
pa3BuTHE OWOJOTHM, TOHUMAHHMS 3HAYCHHS OHWOJIOTMM B TIO3HAHWHM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOI'O O0IIECTBA;

uaerHas yOexJIE€HHOCTh, TOTOBHOCTh K CIIY:KEHHIO W 3anure OTedecTBa,
OTBETCTBEHHOCTbH 3a €T0 Cyas0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUKCKOI0 HApOAa;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JJUYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOWYHUBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEISIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TIPUHATHS LIEHHOCTEW CEMEWHOW JKU3HU B COOTBETCTBUHU C
TpaauuUsIMHU HapoaoB Poccuu;

4) 3cTEeTH4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMH;

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



TOTOBHOCTh K CaMOBBIPKEHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH Kaue€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnmUTaHUsi, (POPMUPOBAHNUS KYJbTYPbl 310POBbSI H
IMOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

MOHMMAaHUE U peau3alus 3I0pOBOro M 0Oe30macHoro obpasza >KHU3HU
(3m10poBO€  MHUTaHHWE, COOJIOJEHUE TUTUCHUYECKUX TPaBWI W HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHATHH M OTAbIXa, perymsipHas ¢uznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHUE IIEHHOCTH TMPaBUJ HWHIUBHUIYATLHOTO W KOJUICKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAITUSX, YTPOKAIOIINX 3TOPOBBIO U YKU3HU JIFOJICH;

OCO3HAHME TOCJEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TpynoBOro BoCIuTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0It00ueE;

FOTOBHOCTh K AKTUBHOW JAESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

MHTEpEC K paszMuHbIM cepam mpodeccuoHaaIbHON AESTETLHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaJru30BbIBATH
COOCTBEHHBIE )KH3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOPa30BaHUIO Ha
MIPOTSHKEHUU BCEW JKU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

HKOJIOTMYECKHU IIeIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS,

MOBBIIIIEHWE YPOBHS OKOJOTHYECKOM KYJIbTYPBI: TPHOOPETEHUE OIbITa
IJJAHUPOBAHUS TIOCTYNIKOB ¥ OIEHKHM WX BO3MOXKHBIX TIOCICACTBUM  JISI
OKPYKAIOLIEH CPEMBI;

OCO3HAHHE TJIIO0ATBHOT0 XapakTepa JKOJOTHMUECKHX MpoOIeM W MyTed uX
pelleHus;

CIOCOOHOCTh HCIIONB30BaTh MPUOOpPETaeMble TpPU H3YyYEHUU OUOJIOTHH
3HaHWS W YMEHHS TIPH PEIMIEHWH TMpoOJeM, CBS3aHHBIX C palliOHAIBHBIM
IPUPOJIONIONIb30BaHUEM  (COOJIIOJICHHE  TMPaBWJI  TOBEJACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX Ha COXPAHCHHE PABHOBECHs B JKOCHUCTEMax, OXpaHy BHUIOB,
IKOCHUCTEM, Orochephl);

aKTUBHOE HEMPUATHE JACHCTBUHM, TMPHHOCIIIMX BpPEI  OKPYKAIOIICH
IPUPOTHON Cpele, YMEHHE IMPOTHO3UPOBATH HEOIArOMPHITHBIC SKOJOTHUYECKUE
MOCIIEACTBUS MPEANPUHUMACMBIX JICUCTBUI U MPEOTBpAIIaTh UX;



HAJINYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIIJIEHHS, SKOJIOTUYECKON KYJIbTYpBI,
OIIbITa NEeATENbHOCTH DKOJIOTHYECKOU HaIPaBJIEHHOCTH, YMEHUs
PYKOBOACTBOBATHCS UMHU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW W COLIMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU JAEATEIBHOCTH YKOJIOIMYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

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

COBEPIIECHCTBOBAHUE SI3bIKOBOM M YHUTATEJbCKOM KYJIbTYpPhl Kak CpeICTBa
B3aMMOJEHCTBUS MEXKY JIFOIbMU U TIO3HAHUS MUDA;

NOHUMaHHUE creuu@uK OHOJIOrMM Kak HayKd, OCO3HAaHHUA €€ poid B
(OpMHUPOBAHUU PALMOHAIBHOIO HAyYHOTO MBIIIJIEHUS, CO3JIaHUU LEIOCTHOIO
MPEICTaBICHU 00 OKpY)KAloIleM MHUpPE Kak O €IMHCTBE IPUPOJbI, YelIOBEKa U
obmiecTBa, B INO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEM MU pElIeHUH HpolseM
COXpaHEHUs! IPUPOJTHOIO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU ISl COBPEMEHHOM LMBHIN3AIIUU:
o0ecrieueHus: HOBOTO YpPOBHSI pa3BUTHS MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUWA, CHOCOOHBIX pemaTb PEeCypcHble MPOOJEMBbl  pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTel BbIXO/a U3 IVI00ATBHBIX YKOJOTHYECKUX MPOOIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAILHOMY
UCMOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIapPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMYECKUX 3HAaHUM B LEJIX
NOBBIIICHNUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOHM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOM IPpaMOTHOCTH OOydaromuxcs, GopMHUpyeMon
IpY U3y4E€HUU OHOJIOTHH;

MOHMMAaHUE CYIIHOCTU METOJOB IO3HAHHUS, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH UCIOJb30BaTh IIOJydaeMble 3HAaHUS [UIsl aHalu3a |
OOBSICHEHHSI SIBJICHUM OKPYXKAIOIIEro MUpPa U MPOUCXOAAIIUX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (DAKTOB H
MMEIOIIMXCS JaHHBIX C LENbI0 MOJYYEHHSI TOCTOBEPHBIX BHIBOJOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUSA IS
peleHust IpodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME LIEHHOCTH HAY4YHOW MAESTENbHOCTH, T'OTOBHOCTHb OCYILECTBISATH
IPOEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIBHOCTh UHAMBUYaIbHO U B TPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPBIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHUW MO OHMOJIOTMHU B
COOTBETCTBUHU C )KMU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yIbTaThl OCBOSHUSA y4eOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HAUYUMble i1  (OPMUPOBAHMS MHMPOBO33PEHUS] OOYyJAIOIIMXCS
MEXIUCITUTIIMHAPHBIC (MEXIPEIMETHBIE) OOIICHAYIHBIC MOHATHS, OTPaXKAIOIINe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHEMU(pUKYy METOJO0B ITO3HAHMS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPIHs, SBIIEHUE, MPOIIECC,
CUCTEMa, Hay4YHBIN (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHre,  HAOMIOJeHWe, W3MEpPEeHHe, JKCICPUMEHT U JIpyrue);
YHHUBEpCAJIbHBIE y4eOHBIE JeHCTBUSA (IMO3HABaTEIbHBIC, KOMMYHHUKATHBHBIC,
PErysiTUBHBIE), o0ecreynBaronue dbopmupoBaHue G yHKITMOHATBHON
TPaMOTHOCTH ¥  COIMAJIBHONW KOMIIETCHIIMM  OOYYaroIIMXCs; CIOCOOHOCTH
oOy4arommxcs UCII0JIb30BaTh OCBOCHHbIE MEXIUCIUTIIMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHUS W  YHUBEpPCAIbHBIE ydeOHbIE JICUCTBHUS B
MO03HABATEIHLHOM U COIUATIbHON MPaKTHUKE.

B pesymbrare wu3ydeHuss OWOJOTMHM HA YPOBHE CpEIHEro OOIIEero
oOpa3zoBanuss y oOydaromerocss OyayT chOpPMHUpPOBAaHBI  IMO3HABATEIbHBIC
YHUBEPCAIbHbIC YUeOHBIC IEUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHbIC
JCHCTBUSA, PETYSITUBHBIC YHUBEPCAIbHBIC Yy4eOHBIC JEHCTBHSA, COBMECTHAs
JeSITEHHOCTb.

MertanpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAMMBI CPEIHEro OOIIero
00pa30BaHUs JOJKHBI OTPAXKATh:

OBnagenne YHHBEPCATbHBIMH y4eOHBIMU NM03HABATEJIbLHBIMH
AefCTBUAMMU:

1)0a30Bble Jornyeckme AecTBUSA:

CaMOCTOSITEILHO  (OpMyJIMpOBaTH M aKTyaJlM3MPOBAaTh  MPoOJIeMYy,
paccMarpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSCHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHayiM3a, CUHTE3a, CpaBHEHUsI, KJlaccupukauu, 0000IIEeHHs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHNA (BBIACTSATh WX XapaKTEPHbBIE MPU3HAKH, YCTAHABINBATH
CBSI3U C JIPYTUMU MOHSATHUSIMH);

ONPEACNATh IENH JACATEIBHOCTH, 3a7aBas NapaMeTpbl W KPUTEPUU HX
TOCTHKEHUSI, COOTHOCUTH PE3YyJIbTaThI IEATCIBHOCTH C TIOCTABIICHHBIMHA IIEIISIMU;

MCIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS 111 OObSICHEHUS ()aKTOB U SBIICHUM
YKVUBOU IPUPOJIBL;

CTPOUTh JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTHMH), BBISABISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCcMaTPUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI U 3AKITFOUCHUS;

MPUMEHSTh CXEMHO-MOJICJIbHbIE ~ CpeACTBAa Il TPEJCTaBICHUS
CYIIIECTBEHHBIX CBS3€H W OTHOIICHUH B M3y4aeMBIX OHMOJIOTMYECKUX OOBEKTaX, a



TaKKE€  MPOTUBOPEUMH  PAa3HOrO  poJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UICTOYHHUKAX;

pa3pabarbiBaTh IUIAH PELICHUS NPOOJEMbl C YU4ETOM aHaIM3a MUMEIOIIHNXCS
MaTepUalIbHBIX U HEMATePUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM 1E€ATEIBbHOCTH;

KOODAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX  peajbHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMO/ICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2)0a3oBble HCCIIE0BATEIbCKUE 1eHCTBUSI:

BJIaJIeTh HaBbIKaMU y4e€OHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JEesITENbHOCTH,
HaBbIKAMHU  pa3pelieHusi MmpoOieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY IIOUCKY METOJI0B PEIICHUsS IPAKTUUYECKUX 3a]1a4, IPUMEHEHUIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 110 IOJYYEHUIO HOBOTO
3HaHUs, €ro HWHTEpPIpeTalud, MPeoOpa3oOBaHUI0 W MPUMEHEHHIO B y4YEOHBIX
CUTYalLHUsIX, B TOM YHCJIE IPH CO3[JaHUU YYEOHBIX U COLUAIIBHBIX IPOEKTOB;

(dbopMupoBaTh HAYYHBIN TUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEN,
KJIFOUEBBIMU MOHATUSAMU U METOAMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHbIE 3aJaul B 00pa30BaTEIIbHOM
NEeSATENbHOCTU U XKU3HEHHBIX CUTYalUsX;

BBISIBJIATH PUUYUHHO-CIICAICTBEHHBIE CBSI3U M aKTyaJM3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHTBl JIsl JI0Ka3aTesIbCTBA
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

AHAIN3UPOBATH IIOJYYEHHBIE B XOJA€ pEUICHHA 3aJadyd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM, OLIEHUBATh NPHUOOPETEHHBIN OIBIT;

OCYILECTBJISITh 1IEJICHAIIPABICHHBIM MMOUCK IMEPEHOCa CPEJICTB M CIIOCOOOB
JecTBUS B MPO(ECCUOHATIBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M IPAKTUYECKYH 00JacTu
KU3HENEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBI/IBUTaTh HOBbIE WJEH, MpEAJIaraTb OpUTHHAJIbHBIE MOAXOJbl U pEIICHUS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(POPMALIUU (TEKCTE y4eOHOro
nocoOusi, HAYYHO-IOMYJSIPHOM  JUTEepaType, OHOJIOTMYECKUX CIOBApiIX H
CIPaBOYHMKAX, KOMIIBIOTEpHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIU3UpOBATH



MH(POPMAIUIO Pa3IMYHbIX BUAOB U (POPM IPEACTABICHUS, KPUTUUECKH OLIEHUBATh
€€ I0OCTOBEPHOCTh M HEIPOTUBOPEUUBOCTD;

dbopmMynmupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMBI MPHU TOUCKE H
orbope Ouosornueckoir MHPoOpMaMu, HEOOXOUMON JJisl BBINOJIHEHUS y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCMOJIb30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIONIb30BaHUS PA3IUYHbBIX
TIOWCKOBBIX CHUCTEM;

CaAMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEACTaBICHUS
Ouonornyeckoil nHGopMaluK (CXeMbl, rpapuKH, JUarpaMMbl, TaOJIULIbI, PUCYHKU
¥ Ipyroe);

UCIOJb30BaTh HAy4YHBIA SA3BIK B KadecTBE CpEACTBa MpH pabore ¢
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKUE 3HAKH U CUMBOJIBL, (OpMYJbl, a00peBUaTypy, HOMEHKIATYPY,
UCMOJb30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJaJ€Th  HABBIKAMU  pAClO3HABaHWUS W 3alUTHl  WHQPOPMAINH,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

Osgi1aieHue YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU /1€fiCTBUAMM:

1)o0menne:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax )KU3HU, aKTHBHO yIaCTBOBATH
B JMajore WM AUCKYCCHUU IO CYIIECTBY OOCYyKIaeMod TeMbl (YMEHHE 3371aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJIEHUS OTHOCHUTENILHO BBIIIOJIHEHUS IMpeiaracMoun
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUHN JIPYTHX YYACTHHKOB
JMaJora Wi JUCKYCCHH);

pacro3HaBaTh HEBepOalbHBIC CpEACTBA OOINCHHWS, IMOHUMAaTh 3HAYCHHUE
COLMAbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIui,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATh
HaMEpPEHUs APYruX JIt0JIeH, MPOSBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOM (opMe (OpMYyJIMPOBATH CBOM BO3PAKEHMUS;

pPa3BEPHYTO U JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMecCTHAas AeSITeJIbHOCTD:

MOHUMATh W MCIIOJIb30BaTh MPEMMYIIECTBA KOMaHJAHON U WHANBUAYAIbHOM
paboThI U pelICHUU OMOJIOTUYECKON MPo0JieMbl, 00OCHOBBIBATH HEOOXOAUMOCTD
IPUMEHEHUS TPYIIOBBIX (JOPM B3aUMOACHUCTBUS MPH PEIICHUH YUeOHOW 3a1a4H;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUU C Yy4€TOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0r0 4JIeHa KOJJIEKTHUBA;



MPUHUMATh LEIM  COBMECTHOM  NIESITEIBHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATHh JEUCTBHUS MO €€ JOCTH)KEHMIO: COCTAaBJIATH IUIaH JEWCTBUIA,
pacnpenensaTh poiad ¢ YY4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa M KAXKIOrO Yy4YaCTHUKA KOMAaHIbl B
OOIIMI pe3yabTaT 1o pa3padOoTaHHBIM KPUTEPUSIM;

IpeijaraTb HOBBIE IIPOEKTHI, OLIEHWBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PA3IMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATUBHBIM.

OgyageHne yHUBepCAIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMM:

1)camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBICHUS NpoOJieM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYAILIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUUW I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JACHCTBHUSAX M MOCTYIKAaX MO OTHOLICHHWIO K YKUBOW NPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBJIATh MO3HABATEIBbHYIO JEATEIbHOCTD, BBISBIISATH
poOJieMbl, CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs MpoOJieMbl € YYETOM
UMEIOITUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMTOYTEHHUIH;

JIaBaTh OLICHKY HOBBIM CHUTYalLUsIM;

paciupsTh paMKHi Y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pelIeHHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pa3HbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATh CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYyallMsIM, BHOCHTb KOPPEKTHUBBI B JESITEIHHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IO3HABATENbHOW  peJeKCUHM KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBUM M MBICIUTEIbHBIX MPOIECCOB, HX pE3yIbTaTOB U
OCHOBaHMI, UCNOIb30BaTh NPUEMBI peduieKCUU JJIsl OLIEHKH CUTyalluu, BblOOpa
BEPHOI'0 PEIICHMUS;

YMETh OLICHUBAaTh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMAaTh MOTHMBBI W apryMEHTHl JPYTHX IPU aHAJIU3€ pPE3YJIbTATOB
NEeATEIIbHOCTH;

3)upunsaTHe ceds U APYrux:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHBBI M apryMEHThl JAPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPaABO JPYIHX Ha OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeJIOBEKa.
NPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHBIE pE3yJIbTAaThl OCBOCHUS COACpPKAHUS Y4eOHOTO mMpeaMera
«buonorusiy Ha yriayOJIEHHOM YypOBHE OPHEHTHPOBAaHBI Ha OOCCIICUYCHHE
npopuwibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHM — BKJIHOYAIOT:
cnenuduueckue s OMOIOrUY HayYHbIe 3HAHUSI, YMEHHS U CTIOCOObI IeHCTBUH IO
OCBOCHHIO, UHTEPIPETALMH U MPEOOPa30BAHUIO 3HAHUM, BUJBI ACSITEIBHOCTH IO
MTOJIYYCHHUIO HOBBIX 3HAHUN M WX MPUMEHEHUIO B PA3IMYHBIX YU4E€OHBIX, a TAKKE B
pealIbHBIX KU3HEHHBIX CUTyauusix. [IpeameTHble pe3ysbTaThl MPEACTABICHbI IO
rojilaM U3y4eHHUsI.

[IpenmeTHBIC pe3yNbTaThl OCBOSHUS ydeOHOTo mpeaMera «buonorus» B 10
Klacce OIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUW O MeCTeé M POJU OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU ECTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B
MO3HAHUW  3aKOHOB TPUPOJBI W  PEIICHHH TMpoOJieM  palliOHAIBHOTO
IPUPOIONIOIB30BAHUS, O BKIIAJE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOruH;

BJaJICHUE CHCTEMOW OMONOTMYECKUX 3HAHWUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIararonue OMOJIOTUYECKHE TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTa0OoJM3M, TOMEOCTa3, CaMOPETYISILHs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT U pPa3BUTHE), OUOJIOTHYECKHUE TEOPHUH
(xknerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi Teopus
HacieacTBeHHoctu T. Moprana), ydenus (H. V. BaBuioBa — o 1eHTpax
MHOTOOOpas3wsi W TPOUCXOKACHHUS  KYJAbTYPHBIX  PAacTEHHUM),  3aKOHBI
(emnHOOOpA3usi MOTOMKOB TIEPBOTO TOKOJICHHS, PACIICTUICHHS, YUCTOTHI TaMeT,
He3aBUCUMOro HaciemoBanus ['. Mengensa, TOMOJIOTUYECKUX pSIOB B
HACJIEICTBCHHOU U3MEHUYNBOCTHU H. . Basuiiona), MIPUHLMIIBI
(KOMIUIEMEHTAPHOCTH);

BJIQJICHNEC OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHHUS, HCIIOJIb3YEMbIX B
OMOJIOTMYECKUX MCCJICAOBAHUAX JKMBBIX OOBEKTOB (ONHMCAaHWE, HU3MEPEHHUE,
Ha0JII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICTIATH CYIICCTBEHHBIC MPU3HAKHA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCJE
OakTepwuii, rpuOOB, paCTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAaHOB U CUCTEM
OpPraHOB pAacCTEHUM, KUBOTHBIX, UEJOBEKa, IIPOIECCOB KUBHENEATECIHLHOCTH,
MIPOTEKAMOIINX B OpPraHW3MaxX PACTCHUM, )KHBOTHBIX M YEIOBEKAa, OMOJIOTHYECKHUX
POIEeCCOB: 0OMEHa BeIIecTB (METa0o0JIM3M), MPEBPAIICHUS YHEPTUU, OPOKEHUS,
aBTOTPOGHOTO M TreTepoTPOPHOrO TUMOB MUTAHUSA, (POTOCUHTE3a U XEMOCHUHTE3a,
MUTO3a, MeH03a, raMeToreHesa, "MOpPHOreHe3a, MOCTAIMOPUOHATIBLHOTO pPa3BUTHS,
pa3sMHOKEHHS,  MHAWBUAYAaJbHOTO  pa3BUTHS  oOpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHICTBUS TEHOB, T€TEPO3KCa, NCKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHABIMBATh B3aUMOCBS3M MEXIY OPTraHOMIAMU KJIETKH M HUX
GYHKIIUAME, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (DYHKIUIMH, MEXIY
OopraHamMd W CHCTEMaMH OpPraHOB y PAaCTCHUM, >XKMBOTHBIX M YEJIOBEKa W UX
GYHKIUAME, MEXIY CHCTEMaMd OPTraHOB W WX (YHKIUSMH, MEXAY 3TalaMu
oOMeHa BeIIEeCTB, dTallaMy KJIETOYHOTO IUKJIA U )KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTanmaMyd SMOPUOHATBHOTO PAa3BHUTHS, TEHOTHUIOM W (PEHOTUTIOM, (EHOTHUIIOM W
dakTopamMu cpeabl OOUTaHUS;

YMEHHE BBISIBJISTh OTJIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHMH, )KUBOTHBIX U YEIOBEKa,;

YMEHHE HCMOJB30BaTh COOTBETCTBYIOIIUE AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO W CUMBOJIUKY JUTSI JTOKA3aTeJIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;

YMEHHE peliaTh OMOIOrMYeCKUe 3a/1a4H, BBISBIISITh MPUYNHHO-CJICICTBEHHbIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHICCKUMH MPOIIECCAMH U SIBJICHUSIMH, JENaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJyYE€HHBIX PE3YJIhTaTOB;

YMEHHUE BBIMOJHATh JTAOOpATOPHBIE M MPAKTUYECKHUE palOThl, COONIOAATH
npaBwiia pu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCICPUMEHTATHLHBIMU
cpeacTBamMu, (GOpPMYyIUPYS 1elNb HCCIEAOBaHUsA, aHAJIM3UPOBATH MOJyYECHHBIC
pE3yNbTaThl U JACNIaTh BHIBOBL;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEOBATEILCKONH paboTe 1Mo OWOoIorHu,
AKOJIOTUM W MEIWIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
MyOJMYHO  TPEACTaBISATH  TOJYUYCHHBIC  pe3yJabTaThl HAa  YUYCHUYCCKUX
KOH(EpEeHITUSX;

YMCHHE OIICHWBATh AITHYECKHUE AaCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  Ouonoruv ¥ MEAMIMHBI  (KJIOHMpPOBaHUE,  HUCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMpPaBICHHOE W3MEHEHHWE TeHOMa M CO3J]aHUE TPAHCTEHHBIX
OpPraHU3MOB);



YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oynymieid mnpodeccruoHaIbHOM
JIESITENTbHOCTH B 00J1aCTH OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOT'0 XO3SMCTBA, MUIIEBON MPOMBIILICHHOCTH, YIIyOJaTh MO3HABATEIbHBIM
UHTEpEC, HAPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJIOJDKEHUE  OMOJIOTMYECKOro  00pa3oBaHMs B OpPraHM3alUsX  CPEIHEro
poheCCUOHATBHOTO M BBICIIIET0 00pa30BaHMUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Kacce JOKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUKA O MeCTe M POJM OHOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOUN
KapTUHBl MHpA, B MO3HAHUM 3aKOHOB MPHUPOJLI M PEHICHUH SKOJIOTHYECKUX
npoOJieM YeJOBEYEeCTBA, a TakKe B PEUIEHUH BOIMPOCOB PALMOHAIBHOTO
IPUPOIONIOJIb30BAHUSA, U B (POPMHUPOBAHUHU LIEHHOCTHOTO OTHOILIEHUS K MPHUPOJE,
OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCHUMCKUX U 3apPYOCIKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CHUCTEMOW OWONIOTMYECKUX 3HAHWUHM, KOTOpas BKIIOYAET
OTIPEICIICHUs] W TIOHUMAHHUE CYIIHOCTH OCHOBOMOJAralOIMMUX OMOJOTHIECKUX
TEPMUHOB M TOHATUM (BHJI, PKOCHCTeMa, Ouocdepa), OMOJOTHUYECKHE TEOPUH
(aBosrortnonHast Teopust Y. JlapBuHa, CUHTETUYECKAsT TEOPUS IBOJIOLMM), YICHUS
(A. H. CeBeprioBa — o nmyTsax U HampaiieHusax 3Boitonuu, B.W. Bepnanackoro — o
ouocdepe), 3aKkoHbl (TeHeTHyeckoro paBHoBecus Jk. Xapau u B. BaiinOepra,
3apoabiieBoro cxoncrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
AKOJIOTHYECKOM TMHUpPaMUJIbI DHEPruM), rumnoressl (rumoresa «vupa PHK» V.
I'un6epra);

YyMEHUE  BJIAJIETh  OCHOBHBIMHM  METOJAaMH  HAy4YHOrO  TIO3HAHUS,
UCIIOJIb3YEMbIMH B OMOJIOTMYECKUX UCCIICIOBAHUSX JKUBBIX OOBEKTOB U DKOCHUCTEM
(omucanue, u3MepeHue, HabIo/IeHrne, HKCIEPUMEHT), CIIoco0aMH BBISBICHUS U
OLICHKH aHTPOIIOI'€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKU: BUJIOB, OHUOT€OIEHO30B,
OKOCUCTEM H Omochepsl, CTAOMIM3UPYIOMIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT O ot0opa, JJIONATPUYECKOTO u CUMIIaTPUYECKOTO
BUI000Pa30BaHUS, BIMSHUS JBIDKYIIIMX CHJT DBOJIFOITMU HA TEHO(OH/ MOIMYIISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHWU3MOB K cpefie OOWTaHMsI, YepeOBaHUS HAIIPABICHUMA
ABOJIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aWMOCBSI3U MEXIYy MPOIECCAaMU HBOJIOIUH,
JOBIKYIIUMU CHJIAMH AHTPOIOr€HE3a, KOMIIOHEHTAMH PA3JIMYHBIX 3KOCHCTEM U
MPUCTIOCOOJIEHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIBJISITH  OTJIMUMTENIbHBIE  TMPU3HAKU  JKUBBIX  CHUCTEM,
PUCIIOCOOJIEHHOCTh BHUIOB K Cpelie OOMTaHMs, a0OMOTHYCCKMX M OMOTHYECKUX



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

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBI, OHMOJIOTHMYECKYIO
TEPMUHOJIOTHUIO U CUMBOJMKY JJIsl JI0Ka3aTeJIbCTBA POJICTBA OPIaHU3MOB Pa3HbBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBS3M OPraHU3MOB U Cpe/ibl OOUTaHUS, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHS MHOrooOpasus BHAOB H
HKOCHCTEM KAaK YCJIOBHUS COCYIIECTBOBAHUS IPUPO/IbI U UEIOBEUECTBA;

YMEHHUE peliaTh OMOJOTHYECKUE 3aa4UH, BBISBISTh MPUINHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAyeMbIMH OHOIIOTHYECKUMU MIPOIIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOZIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOMYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIMIOIHATh JTAOOpATOPHBIE W MPAKTUYECKHUE PabOTHI, COOJIOIATH
npaBuiia mpu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh WX IKCIEPUMEHTAIHHBIMU
cpeacTBamMu, (GOPMYIUpPYS LENb MCCIEAOBAaHUSA, aHAJIM3UPOBATH IMOJy4YEHHBIC
pe3yJbTaThl U IeTIaTh BHIBOBI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEIbCKONM paboTe Mo OHOIOrHH,
HKOJIOTUU U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TMPEACTABIATh  IOJIYUEHHBIE  PE3yJbTaTbl Ha  YUYEHHYECKHUX
KOH(pepeHIusX;

YMEHHE OLEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YEIOBEKa
M YEeJIOBEYECKHX pac, O MPUUMHAX, TOCIEACTBUAX M CIMOCO0aX MpeIoTBpAIICHUs
rI00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BHIOOp Oynymieid mnpodeccrHoHaIbHOMN
JESITETHOCTH B 00JIACTH OMOJIOTHH, KOJOTHH, TPUPOAOOIB30BAHUS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUU, CEIIbCKOIO XO3sIICTBA, MHUIIEBOM
POMBIIIUIEHHOCTH, YTIIYOJISTh TO3HABATENbHBI WHTEpEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTByMIOIIEW  mpodeccun W TPOAODKCHHE
OHoI0rnuecKoro o0pa3oBaHUsl B OPraHU3ALUAX CPEIHEro MPOQPECCHOHAIBHOTO U
BBICIIIETO 00Pa30BaHUA.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3iesioB H TeM (undposbie)
Ne i/mt Kourposbubie | IlpakTuuyeckue
NMpOrpaMMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypent
1 buonorus xak Hayka 1
2 JKuBbIE CUCTEMBI U UX U3Y4YEHHE 2
3 buonorus kinerku 2 0.5
4 XUMHYECKasi OpraHu3anus KIETKH 10
5 Ctpoenne u GyHKIIUU KIETKH 8 2
6 OOMeH BelecTB ¥ IPEBPAIlCHUE SHEPTUH B 9 !
KJIETKE
. HacnencrBennas nndopmanus u 9 0.5
peanu3aiys e€ B KJIETKE '
JKu3HEHHBIA UK KIIETKU 6 1
9 Crpoenne u (pyHKIIMU OPraHU3MOB 17 1.5
10 Pa3MHOXeHHE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTrka — Hayka O HaCJIEICTBEHHOCTH U ) 0.5
W3MEHUYHUBOCTH OPraHU3MOB
12 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 ['eneruka uenoBeka 3 0.5
15 Cenekuust OpraHu3MoB 4 1
16 buorexHomorus u CHHTETHYECKasi OMOJIOTHS 4
17 PezepBHOE Bpems 1




OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KUIACC

KoanuectBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Konrtpoasnsie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
. 3apokaeHre U Pa3BUTHE 3BOJIOIMOHHBIX 4
MpeACTaBICHUN B OHOJIOTUH
MukposBoonus u €€ pe3yJbTaThbl 14 2
Maxpo3BOIIIOIIHS U €€ PE3YJIbTATHI 6
[TponcxoxxeHue 1 pa3BUTHE KU3HU HA
4 p p 15 1.5
3emiie
5 [IpoucxoxkaeHne yeoBeKa — aHTPOIOreHe3 10 1
DKOJIO0rusi — HayKa O B3aUMOOTHOLICHUSIX
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpenou
7 Opranu3Mmesl U cpea OOUTaHuUs 1.5
DKOJIOTUsI BUOB U MOMYJISILIUI 0.5
DKoJorust coo01IeCTB. DKOIOTUYECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — riobanpHas sKocucTeMa
11 UYenoBek U OKpyxaroiias cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponsupie | Ilpakruaeckne ilsyqennﬂ :)16[()1)31;0B3Te.]1b1-lble
padoThI padoThI pecypent
| buonorus kak KOMILJIEKCHAsI HAyKa U Kak |
4acTh COBPEMEHHOT0 00IllecTBa
JKuBbIE CUCTEMBI U UX CBOMCTBA 1
VYpoBHeBasi opraHu3alus )XKUBbIX CUCTEM 1
4 Hcropust OTKPHITHS ¥ U3YYCHHS KIETKHU. |
Kiterounas reopus
MeToabl MOJEKYJIAPHON U KJIETOYHON
ouonoruu. [IpakTueckas padbota
5 «M3ydyeHne MeTo0B KJIETOUYHOM OUoI0run | 0.5
(xpomatorpadust, s5ekTpodopes, ’
maddepenmansHoe HEHTPHUPYTHPOBAHNE,
[I1IP)»
6 XUMHYECKUH COCTaB KIETKH 1
. MuHepanbHbIe BEIIEeCTBA KIETKH, UX |
Ouosnoruyeckas poib
Opranudeckre BelecTBa KIETKH — OEeNKH.
g JIabopaTtopHas pabora «OOHapyKeHHE | 0.5
OEJIKOB C MOMOIIBI0 Ka4eCTBEHHBIX ’
peakuuin»
9 CoiicTBa, knaccuukanus u QyHKIHH !
0enKoB




OpFaHHqCCKHC B€IICCTBA KICTKHU —

10
YIJIE€BO/IbI
1 Oprannyeckue BelecTBa KIETKH —
JIUTTHIBI
Hyxnennossie kucnotsl. JJHK u PHK.
12 JlaGopaTtopHas pabota «ccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJCIEHHBIX U3 05
KJIETOK pa3JIMYHbIX OPraHU3MOB)
13 Crtpoenne u pyukmuu ATO. [Ipyrue
nykineosuarpupocharer (HTD)
14 CexsenupoBanue [JHK. Meroast
F€HOMHKH, TPAHCKPUITOMUKH, TPOTEOMUKH
15 MeToabl CTPYKTYpHOM OUOJTIOTHH
16 Tune! knerok. [IpokapuoTnueckas KieTka
CrpoeHne 2yKapuOTHUECKON KIIETKH.
17 [Ipaktuueckas padota «M3yueHnue cBoicTB 0.5
KJIETOYHON MeMOpaHbD»
18 IToBepXHOCTHBIN anmapar KJIeTKU
OnnomeMOpaHHBIE OPraHOMIbI KJIETKH.
19 [IpakTueckas pabora «M3yuenue
JBUKEHUS LUTOIUIa3Mbl B PACTUTEIIbHBIX 05
KJIETKaX»
[TomyaBTOHOMHBIE OPTaHOMIbI KIETKH:
20 MUTOXOHJpUH, TIacTuAbL. JlabopaTopHas
pabota «VccnenoBanue niaazmMoiu3a u 05
JIeTIIa3MO0JIM3a B PACTUTEIbHBIX KIETKax»
21 HememOpaHnHbIe OpraHOuAbl KJIETKU
22 Crpoenue u GyHKIUU sSapa




23

CpaBHHTENBHAS XapaKTEPUCTHKA KJIETOK
aykapuot. JlabopatopHas pabora
«M3ydeHne cTpOeHUsI KJIETOK Pa3IUYHbIX
OpPraHU3MOB»

0.5

24

ACCUMWIAIUS U TUCCUMUJISIINS — JIBE
CTOpOHBI MeTabonm3Ma. Turbel ooMeHa
BemectB. JlabopaTopHas pabora
«/M3ydeHne KaTaauTHYEeCKOW aKTHBHOCTH
(bepMeHTOB (Ha MpUMepe aMUIIa3bl HIIU
KaTajasbl)»

25

@epMEHTATUBHBIN XapaKTep peaKIuil
KJIETOYHOTrO MeTabonm3ma. Jlabopatopuas
pabota «/3yuenue pepMEHTaTUBHOT O
paclilerieHrs IepoKcrua BOI0poa B
PAaCTUTEILHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTHBATOPHI U OENKU-UHTUOUTOPBI

27

ABTOTpOGHBII TUIT OOMEHA BELIECTB

28

doTocunTe’

29

XemocuHres. JlabopaTopHas paboTa
«CpaBHeHue mpoleccoB (poTocuHTEe3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIC OpraHu3Mbl. Busl OposkeHusl.
JlabopatopHas pabora «CpaBHeHHUE
IPOLIECCOB OPOXKEHHS U JBIXaHUS

31

AdpoOHBIE OPraHU3MBbI. DTaIbI
SHEPreTUYECKOoro ooMeHa

32

DHeprust MeMOpaHHOI 0 I'paJIieHTa
npotoHoB. CunTe3 AT®: padota




npoToHHOU AT®-cruHTa3b1

33 Peakiiuu MaTpu4HOrO CHHTE3a
34 Tpanckpunuus — maTpuusslii cuaTe3 PHK
35 Tpaucnsuusa u e€ Tanbl
36 Konunposanue amunokucnor. Poisb
pubocoM B brmocuHTE3e Oenka
17 Opranu3anus reHoMa y mpoKapuoT
3yKapHuoT
18 MouekynspHbIe MEXaHU3MBI 3KCIIPECCHH
T€HOB Y DYKapuoT
Bupycbl — BHeKJIeTOUHbIE POPMBI KU3ZHU U
39 obnuraTHbIe mapa3utel. [IpakTuaeckas 0.5
pabota «Co3naHre MOAEIH BUPYCa»
40 Bupychsbie 3a0601eBaHNs YeOBEKa,
YKUBOTHBIX, PACTCHUU
41 HanorexHnonoruu B 0M0JIOrMU U METULIUHE
42 JKU3HEHHBIN UK KJIETKU
43 Martpuusnsii cuate3 JJHK
Xpomocomel. JlabopaTopHas pabota
44 «M3yueHnne XpoMoCoOM Ha TOTOBBIX 0.5
MUKpOIIpenapaTax»
45 JlemeHue KIETKH — MUTO3
Tune! knetok. Kapuokunes 1 HUTOKUHES.
46 Jlabopatopnas pabora «Habmonenue 0.5
MHTO3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKPOIIpENapaTax)»
47 Perynsuust )xM3HEHHOr 0 HUKIIA KJIETOK




48

OpraHusm Kak eIMHOE 1€10€

Tkanu pactenuii. JlaboparopHas padora

49 . - 0.5
«M3ydeHne TKaHel pacTeHU»
TKaHM )KUBOTHBIX M YEJIOBEKA.

50 JlabopaTtopHas pabora «M3yueHue TkaHei 0.5
KUBOTHBIX)
Opransl. Cucremsl opratoB. JlabopaTopHas

51 pabora «/3ydueHre opraHoB IBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBU>KEeHHE OpraHu3MOB

54 [IuTanue opraHu3MoB

55 [MuTanue MO3BOHOYHBIX )KHUBOTHBIX.
[MumeBapuTenbHas cUCTEMa YeI0BeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U
4eNoBeKa

58 TpaHcopT BEmEeCTB y OpraHu3MOB

59 KpoBeHnocHas cuctemMa no3BOHOYHBIX
YKUBOTHBIX M UEJIOBEKA

60 Brinenenue y opranusmMoB

61 3amuTa y OpraHu3mMoB

62 NmmyHHas cuctema yeiaoBeka

63 PaznpaxxuMocTb U perynsnus y
OpraHu3MOB

64 I'ymopanbHast peryisuus U S3HI0KPHUHHAS

CUCTEMA )KUBOTHBIX U YCIIOBCKa




65

@opMbl pa3MHOKEHHUSI OPraHU3MOB

66

ITonoBoe pazMHOXKEHUE

67

Meiios

68

I'amerorene3. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KjIeToK. JlabopaTopHas paboTta
«/3ydeHne cTpoeHus TIOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIpErapaTax»

0.5

69

WNHnuBuayansHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

70

3a1<nazu<a OpraHoB U TKaHEeH u3
3apOAbIIICBLIX JIMCTKOB

71

Poctn Pa3BUTUC )KMBOTHBIX.
JlabopaTopHas pabora «BrisiBneHue
MIPU3HAKOB CXOJICTBA 3aPOIbIIICH
ITIO3BOHOYHBIX ) KUBOTHBIX»

0.5

72

Pa3zMHOX€eHME U pa3BUTHE PACTEHUN.
JIaGopaTtopHas pabora «CTpoeHHe OPraHoB
Pa3MHOXKEHUS BBICILIUX PACTEHUN»

0.5

73

I/ICTOpI/ISI CTAHOBJICHUS U PA3BUTHUA
TCHCTHUKU KaK HaAyKN

74

OCHOBHBIE MTOHSTHS M CHMBOJIbI T€HETHKH.
JlabopaTopHas pabora «/[po3oduna kak
00BEKT TeHETUYECKUX UCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIETOBAHUS
npu3HakoB. MoHOruopuaHoe
ckpemuBanue. [Ipaktuyeckas pabora
"N3ydeHue pe3ybTaTOB MOHOTHOPUIHOTO
CKpeluBaHus y 1po30huisr”

0.5




[utonorudeckrne 0CHOBBI MOHOTUOPHIHOTO

76 1
CKpEIMBaHUS
77 Ananmsupyromiee ckpenmBanue. HemomaHoe |
JIOMHUHUPOBAHHE
JIuruOpuIHOE CKpEITMBaHHUE.
73 [IpakTueckas padota «M3yuenue | 05
PE3yAbTATOB TUTUOPUTHOTO CKPELIMBAHUS '
y Ap0o30(uiIb»
79 [{uTonoruueckre OCHOBBI TUTHOPUIHOTO |
CKpEIIMBaHUs
80 CueruieHHOE HacleA0BaHHUE TPU3HAKOB 1
81 XpomMocoMHasi Teopusl HACIEACTBEHHOCTH 1
82 I'eneruka nona 1
83 T'enoTumr kak negocTHas CUCTEMA 1
%4 I'eneTnueckuil KOHTPOJIb PA3BUTHS |
pacTeHuH, )KUBOTHBIX M YEJIOBEKa
25 N3MeHunBOCTH IpU3HAKOB. Buabl |
W3MEHUYUBOCTHU
86 MonupukanroHHast U3MEHYHUBOCTb 1
BapuaunoHHbIi psa M BapUallmOHHAA
kpuBas. JlaboparopHas paborta
87 «HMccnenoBanue 3aKOHOMEPHOCTEN | 0.5
MOIU(GUKAMOHHON U3MEHYHBOCTH. ’
[TocTpoenue BapualiuOHHOT O psAja U
BapUaIlMOHHOW KPUBOM»
28 I'eHoTHMTIMUECKAst K3BMEHUNBOCTD. |
KoMOunaTtuBHasi H”3MEHYHNBOCTh
89 MyTanoHHast U3MEHYUBOCTb. 1 0.5




[IpakTnueckas paborta «MyTtanuu y
npo30(]uIIbl (Ha TOTOBBIX
MHUKpOMpenaparax)»

90

3aKOHOMEPHOCTU MYTAaI[IOHHOI'O IIPOLIECCa.
OnureHeTuka v 3MUreHOMUKa

91

I'eneruka yenoseka. [IpakTuueckas pabora
«CocTaBieHHe U aHaJIN3 POJIOCIOBHON»

0.5

92

Metonansl MEIUIIMHCKON T€HETUKN

93

3Ha‘I€HI/Ie MCHHHHHCKOﬁ TCHCTUKH B
HpCZ[OTBpaH_IeHI/II/I " JICHCHUHU I'CHCTUYCCKUX
3a00yIeBaHUIl YeI0BEKA

94

OCHOBHBIE MTOHSITHS CEJICKIUH.
JlabopaTopHas pabora «l3ydueHue copToB
KYJBTYPHBIX PACTEHHI U MOPOJI JOMAIIHUX
KUBOTHBIX)

0.5

95

MeTozb! CeneKIIMOHHON PaboThI.
JlabopaTopHas pabora «3ydueHrne METOI0B
CEJIKIIMH PACTECHHI»

0.5

96

JlocTrKeHusl CeIeKINH paCTeHU U
KUBOTHBIX. [IpakTHueckas pabota
«ITpuBUBKa pacTeHU»

97

CoxpaHeHue, U3y4eHue 1 UCI0Ib30BaHHE
TEHETHYECKUX PECYPCOB

98

brotexHoorus Kak Hayka U OTpaciib
npousBojcTBa. [IpakTuueckas pabora
«M3ydeHne 00bEKTOB OMOTEXHOJIOT K

0.5

99

OCHOBHbIE HaPaBJIECHUSI CUHTETUY €CKOM
OuoJIOrTNN




100 XpOMOCOMHas U T€HHasl UHKEHEPUS

101 Menuinnackue OMOTEXHOIOT U 1
102 Pesepsnblii ypok. [loBTOpeHue, |
0000111eH1Ee, CHCTEMATH3AIIM 3HAHUH
OBHIEE KOJIMYECTBO HACOB I10 102 135

I[TPOIT'PAMME




11 KUIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Ne aTra ugposbie
w/n Tema ypoka Beero Konrpoasnbie | IlpakTnueckue iy%mm :6[()ballonaTeanble
padoThI padoThI pecypesI
1 OBomonnoHHas Teopust U. Jlapsuna 1
) JBMKy1ye Cuiibl S3BOJIOLMHU BUIOB 110 Y. |
HapBuny
3 Bbopb0a 3a cymiecTBoBaHHE, €CTECTBEHHBIH |
Y UCKYCCTBEHHBIN 0TOOD
4 @opMHPOBAHUE CUHTETUYECKON TEOPUU |
ABOJIIOLIUU
5 OTaribl 3BOJIIOLIMOHHOIO IIpoliecca: |
MHUKPOABOJIIOIUS U MaKPOIBOJIIOIUS
6 [Tomynsitust — syeMEHTapHast SAUHUTIA !
HBOJTIOIIHU
3aKOH reHeTH4ecKoro paBHoBecHs k.
7 Xapau, B. Baitn6epra. Jlaboparopras | 0.5
paboTa «BpIsBIeHHE U3MEHYUBOCTH Y '
ocobeli 0IHOrO BUAa»
8 DneMeHTapHbIe (PAKTOPHI IBOJIIOIIHHI 1
9 DddexT ocHoBaTenss. Dpdekt 1
OyTBUIIOYHOTO TOPIIBIIIKA
10 Murpanuu. 300011 MOy JISIHN: |
reorpadudeckas, Onosornueckas
1 EcTtecTBeHHBIN 0TOOp — HaNpPaBIISIONIMIMA |
(bakTop 3BOIOIUN




12

[TonoBoit oTOOP

13

[Tpucnoco6IeHHOCTh OPraHU3MOB Kak
pe3yIbTaT MUKPOIBOIOIUH.
JlabopaTopHas pabora «3yueHue
apoMopd030B U UANOATANITAIIUN Y
paCTeHI/Iﬁ " ) KUBOTHBIX)»

0.5

14

[Tpumeps! mpucnoco0IeHui y OpraHu3MOB:

Mopdonoruueckue, PU3n0IOrHIecKue,
OMOXMMHYECKHE, ITIOBEACHY €CKHC.
JlaGoparopHas padota «IIpucnocobsenus
OpPraHKU3MOB U UX OTHOCHUTEJIbHAS
1[eIeCO00Pa3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTypa.
JlabopartopHas pabora «CpaBHEHHE BUIOB
10 MOp(OTOrHUecKOMY KPUTEPUIOY

0.5

16

CrpykTypa BHIa

17

BunoobpazoBaHue Kak pe3ynbTaT
MHUKPOIBOJTIOIIUN

18

CBs3b MHKPOSBOJIOLUHA U SITUACMHOJIOTUN

19

MaKpOSBOJ'II-OHI/IH. ITaneoHTOIOrNYECKHE
MCTOAbI U3YUYCHUS 3BOJIIOIUN

20

buoreorpadguueckue MeToabl U3ydeHUs
ABOJIIOLIUU

21

DOMOpPHUOIOrHYeCKUe U CPAaBHUTEIBHO-
MOpP(HOIIOTUYECKUE METOABI U3yUEHUS
ABOJIIOLIMHU

22

MonekynspHO-TeHETUYECKHE,
OMOXMMHUYECKHE U MAaTEMaTHYECKHE




MCTOAbI U3YYCHU A 3BOJIOLUA

23 OO011e 3aKOHOMEPHOCTH IBOJTFOIIUN

24 AnantuBHas paauanus. HepaBHOMEpHOCTH
TEMIIOB HBOJIOIUU

)5 Hay4nble THIIOTE3BI TPOU CX 0K ICHUS
KU3HU Ha 3emJie

26 JloHay4yHbIe PEACTABICHUS O 3apOXKICHUI
KU3HU

7 OCHOBHBIE 3Tallbl HEOPraHUYECKOM
HBOJIIOLIUHU

28 I'unore3sl 3ap0oKICHUS JKU3HU
Uctopus 3emnn 1 METObl €€ U3yUEHUS.

29 JlaGopaTopHas pabora «M3yueHue u 0.5
ONKMCAHNE UCKOMAEMBbIX OCTATKOB APEBHUX ’
OpraHU3MOBY

30 HauanbHble 3Tansl OpraHuyecKon
ABOJTIOIIHT

31 OBOMIOLMS 3YKapHOT
OCHOBHBIE 3Tallbl 3BOJIIOIIUU

1 pactutenbHOro Mupa. [Ipaktuueckas 0.5
pabora «M3yueHne ocodeHHOCTEH ’
CTPOEHUS PACTECHUI Pa3HBIX OTIIEIIOB)»

13 OCHOBHBIE 3Tallbl IBOJIIOIIUU )KUBOTHOT'O
Mupa
OBomOLKUS KUBOTHBIX. [IpakTHueckas

34 pabora «M3yuenne ocobeHHOCTEH 0.5
CTPOEHUSI TT03BOHOYHBIX KHBOTHBIX )

35 Pa3BuTue xu3HM Ha 3emiie 1o 3paM U




nepuoamM

MaccoBrie BbIMHPAHUA — SKOJOIHYCCKHUEC

36 KPU3HCHI TTPOIIIIOT O

37 CoBpeMEeHHBII IKOJIOrMYEeCKUN KPU3HC, ET0
0COOEHHOCTH

13 CoBpeMeHHas CHCTeMa OPraHUYeCKOTro
MPOIILIOTO

39 OCHOBHBIE CHCTEMATHYECKUE TPYIIIBI
OpraHu3MOB

40 AHTpOIOJIOTUs — HayKa O YeJIOBEeKe

41 Pa3BuTue npencraBieHnii o
MIPOM CXOKJICHUH YE€TI0OBEKa
Mecto yenoBeka B cucteme
opranuyeckoro mupa. Jlaboparopnas

42 pabota «/3yuenne ocobeHHOCTEH 0.5
CTPOEHUSI CKEJIeTa YeJI0BeKa, CBA3aHHBIX C
MPSIMOX 03K ICHHEM

43 JIBMKyIye cuiibl aHTPOIIOT€HE3a

44 CooTHoleHr e OMOJIOTMYECKUX U
COLIUAJIbHBIX ()aKTOPOB B AaHTPOIOT €HE3E

45 OCHOBHBIE CTaJIUU AHTPOIIOI'€HE3a

46 [TaneoreHeTuka u najaeoreH OMUKa

47 DBOJIOLMS COBPEMEHHOI'O YEJIOBEKA
Uenoseueckue packl. [Ipaktuueckas

48 pabora «3ydeHre 3KOJIOTHUEeCKIX 0.5
ajanTanui 4eJIoBeKa

49 Mex i CIUTUTMHAPHBIE METOTbI

AQHTPOIOJIOTHH




50 3apokIeHHE U Pa3BUTHE IKOJIOTHHU 1
MeTtonubl 3kosioruu. JlaboparopHas pabora

51 «M3ydeHne MeTo0B 3KOJIOTHYECKUX 1 0.5
WCCIIEIOBAHUI»

57 3HaueHue SKOJIOTMUECKUX 3HAaHUH 1S !
4e0BeKa

53 Okonorudeckue GpakTopsl 1
Abuornueckue Gaktopsl. CBET Kak

54 sKoJiornueckuil gpaxrop. Jlabopatopnas | 0.5
paboTta «BpIsiBIeHHE TPUCTIOCOOIEHNUI '
OpPraHM3MOB K BIMSHUIO CBETa»
Abuornueckue paxktopsl. TemnepaTtypa
KaK SKOJIOrHuecKkuid haktop.

55 JlaGopaTopHas pabora «BpisiBiIeHUE 1 0.5
IPUCTIOCOOJIEHUH OPraHU3MOB K BIUSHUIO
TEMIIEPATYpPhD)
Abuornuecknue GpakTopsl. BiaxkHOCTh Kak

56 sKosoruueckuit paxrop. Jlabopatopnas !
paboTa « AHATOMHYECKHE 0COOEHHOCTH 0.5
pacTeHui U3 pa3HbIX MECT OOUTaAHUS»

57 Cpenbl 0OUTaHKS OpPraHU3MOB 1

58 buonornueckue puTMsl 1

59 Kuznennsie hopMbI OpraHu3MoOB 1

60 buotnueckue pakTopbl 1
3HaueHne OMOTHYECKUX B3aUMOIEH CTBUH

61 JUJISL CYIIIECTBOBAHUS OPTaHU3MOB B Cpeie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKH 1




nonyJjaanunu

OCHOBHBIE IIOKa3aTeIn IMOnyJIOm:

63 YUCIIEHHOCTD, IJIOTHOCTh, BO3pAaCTHAs U
M0JIOBasi CTPYKTypa
OCHOBHBIE [10Ka3aTeH MOMYJIALUN:

64 POXKAAEMOCTB, IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUU

65 DKoyioruyeckasi CTpyKTypa Mnonyiasiiuu

66 JlnHaMuKa NOMyJSALMY U €€ peryJisinus

67 KpuBsie pocTa UNCACHHOCTH MOMYJISIIH.
KpuBbie BEIKUBaHUS
DKoJIorHyecKasl HUIIIa BUA.

68 JlabopaTopnas pabora «IIpucmocobnenns 0.5
CEMSIH paCTEeHHH K pacCesIeHUIO»

69 Bun kak cucrema nomymisnun

70 3aKOHOMEPHOCTH MTOBEICHUS U MUTpaIlHii
KHBOTHBIX

71 Coo01m1ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTemMa Kak OTKpbITasi cuctema

73 KpyroBopor BeliecTs 1 NOTOK SHEPrUH B
IKOCHCTEME

74 OCHOBHBIE ITOKa3aTeNN SKOCH CTEMBI

75 OKOJIOrMuecKrue NupaMu/ibl

76 W3meHeHus: coo0111eCTB — CYKIIECCHU

77 [TpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI
03€p U PeK. DKOCUCTEMBI MOPE U OKEaHOB

78 [Ipuponnbie 3KOCHUCTEMBI. DKOCUCTEMBI




TYHJIP, JIECOB, CTENEH, Iy CThIHb

79 AHTpPONOr€éHHbIE 3KOCUCTEMbI

20 Yp6oakocucrtemsr. [IpakTraeckas padbora 0.5
«M3yuenHne u onrcanne ypooIKOCUCTEMBI» ’
3axkoHOMepHOCTH (hOpMHUPOBAHUS

81 OCHOBHBIX B3aUMOJIECTBUI OPraHU3MOB B
IKOCHCTEMaX
MexaHu3Mbl BO3JEHCTBUS 3ar pA3HEHUN

20 pa3HbIX TUIIOB Ha CyOOpPraHU3MEHHOM,
OpPraHW3MEHHOM, MONYJISLIMOHHOM U
HKOCHCTEMHOM YPOBHSAX

23 buochepa — obmiennanerapras 0o0omouka
3emin

84 Yuenne B. U. Bepraackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHMS
ouocdepsl

26 KpyroBopoTsI BemiecTs u
OMOreOXUMUYECKUE Kb

g7 3oHanbHOCTH Ouocdepbl. OCHOBHBIE
OMOMBI CYILIH

88 YceroitunBocTh OHoCheps

89 DKOJOTMYECKUE KPU3UCHI U UX TPUUUHBI

90 BoznelictBrue uenoBeka Ha buocdepy

91 AHTpOIIOreHHOE BO3/ICHCTBHUE HA
paCTUTEIIbHBIN U KUBOTHBIA MUP

92 OxpaHa npuposl

93 OCHOBHbBIE IPUHIUIIBI YCTOHYHUBOTO




Pa3BUTUSA YECIIOBCUCCTBA U ITPUPOIBI

PanronanbHOE NpUpoI010JIb30BaHUE U

94 coXpaHeHH e OMOJIOTUYECKOT 0 1
pa3zHooOpaszus 3eMiu

95 Q§o6meHHe o TeMe «MHUKpPOIBOIIOIUS U !
e€ pe3ybTaTh»

96 Ofio6mem1€ 1o TeMe «MakpodBOIIOIUS U |
e€ pe3yJIbTaTh»

97 O606mmenue no teme «IIpoucxoxaenue u !
pa3BUTHE KU3HU HA 3eMIIE»

08 O606menue no teme «I[Ipoucxoxnenue 1
YeJI0BeKa — aHTPOIOTEeHE3»

99 O60061eHuE 10 TeMe «IKOJIOTUsS — HayKa O |
B3aMMOOTHOIICHHUSIX OPTaHU3MOBY

100 O6o6menue mo Teme «Opranu3Mel U cpena !
oOuTaHUs»

101 O606IH€HI/£C o TemMe «IKOJIOTUSI BUJIOB U :
TIOTTY JISIITHIA»

102 O6061menue no teme «bruocgepa — !
ria00aibHast 5KOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 02 75

ITPOTPAMME







IMPOBEPAEMBIE HA EI'D 110 BUOJIOTUN TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBLHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBEPsIEMOT0
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHMA K NPEIMETHBIM Pe3yJbTAaTaM O0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM NPOrPaMMBbI CPeHero 001ero
oOpa3oBaHust

ChopMupoBaHHOCTh 3HAHUII O MecTe M PO OUOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ¢dbopmMupoBaHUH COBPEMEHHOMU
€CTEeCTBEHHOHAYYHON KapTUHBI MUpA, B IO3HAHUU 3aKOHOB IIPUPOJIBI U
PELIEHNUH KU3HEHHO BaXKHBIX COLIMAJIbHO-3TUYECKUX, YKOHOMUYECKUX,
9KOJIOTUYECKUX MPOOJIEM YeTIOBEYEeCTBa, a TAK)KE B PELICHUH BOIIPOCOB
paloHaIbHOrO MPUPOIONOIH30BaHUS, B POPMUPOBAHUHU IIEHHOCTHOTO
OTHOILIEHUS K IIPUPOAE, OOLIECTBY, YEIOBEKY; O BKJIA/J€ POCCUICKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OUOJIOTUU

Bnagenue cuctemoil 3HaHMIT 00 OCHOBHBIX METOAAaX HAYYHOTO
IMO3HAaHHs, HCIIOJIb3YCMbIX B OHMOJIOrMYECKUX HCCIICO0OBAaHUAX KUBBIX
O0OBEKTOB M OJKOCHUCTeM (ONHCAaHHe, UW3MEpEHHE, MPOBEICHUE
HAOJIOZICHHI); CIOCOOAMHU BBISBJICHUS M OIIEHKH aHTPOIOTCHHBIX
M3MEHEHHI B IPUPOJIE.

VmMmenne BBIIBUT'aTh T'HIIOTE3BI, IMPOBEPATH HUX OKCIOECPUMCEHTAJIBHBIMU
cpeactBamu, (opMynupys 1edb HCCIEeIOBaHMs, aHAIW3UPOBAThH
IMOJTYYCHHBIC PC3YJIbTAThI U JCJIaTh BHIBOJBI.

BrisiBieHHE 3aBHCHUMOCTH MCXKAY HCCICAYCMbIMH  BCJIIMYMHAMU,
00BSICHEHHE MOJTY4YEHHBIX Pe3yIbTaTOB U (POPMYIHPOBAHUE BBIBOJIOB C

HCI0JIb30BAaHUEM HAy4YHBIX ITOHATUH, TEOPUN U 3aKOHOB

YMeHue BIajeTh CUCTEMOW OWMOJOTMYECKUX 3HAHWH, KOTOpas
BKJIFOYAET: OCHOBOIMOJATAIONIME OMOJIOTMYECKHUE TEPMHUHBI W TIOHSATHS
(>Ku3Hb, KJIETKA, TKaHb, OPraH, OPraHW3M, BHJI, TMOMYJISIHs, SKOCHCTEMa,
ouorieHo3, Orocdepa; METabOIM3M, TOMEOCTa3, KICTOYHBIH WMMYHHTET,
OuocuHTe3 Oenka, OWOMOIMMEpPBI, JUCKPETHOCTb, CaMOpEryJIILuS,
CaMOBOCIPOM3BEICHHUE, HACJICICTBEHHOCTb, M3MEHYMBOCTD,
SHEPro3aBUCHMOCTb, POCT U Pa3BHUTHE);

Ouonoruueckue Teopuu: KieroyHas Teopuss T. IlIBanna, M.
[nelinena, P. BupxoBa; KJIOHaJIbHO-CEJIEKTUBHOrO MMMyHuTera [l
Opmux, U.1. MeuHnukoBa, XpoMOCOMHas TEOPHUsI HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apoasniinieBoro cxojcrsa K. bapa, sBoonnoHHas

teopuss Y. JlapBuHaA, CHHTETHMYECKAass TEOPUS OBOJIOLUHU, TEOPHUS




anTponorene3a Y. Jlapsuna; teopus Ouoreoneno3a B.H. CykauéBa;
yuenne H.J. BaBuiioBa o neHTpax MHOrooOpasusi U MpOHCXOXKIEHHUS
KyJIbTypHbIX pacrenuii, ydenue A.H. CeBepuoBa o0 nyTix #u
HaIpaBJICHHUAX dBOJIONMHU, yaenue B.M. Bepraackoro — o 6uocdepe);
3aKOHBI (eMHO00pa3usi MOTOMKOB [EPBOrO MOKOJEHUS, paclleIIeHUs
IPU3HAKOB, HE3aBHUCHUMOIO HacjenoBaHUs NpuzHakoB [. Mennens;
CIIEMJICHHOT'O0 HAaCIeAOBaHUs MPHU3HAKOB W HAPYIICHUS CLEIUICHUS
renoB T. MopraHa; TOMOJOTMYECKUX PSIAOB B HACIEIACTBEHHOU
m3menunBoctn H.M. BaBuioBa; reHernueckoro paBHOBecHs [Ix.
Xapnu u B. Baiinb6epra; 3apoasimeBoro cxoacrsa K. bapa;
Oouorenernueckuit 3akon J. I'ekkens, . Mromepa);

NPUHIUIBI (YUCTOTHI TAMET, KOMILJIEMEHTAPHOCTH);

npaBmwia (MuHuMyma HO. JInOuxa, 3K0JIOrHYecKoi MUpaMuIbl YHCel,
OMOMACCHI ¥ DHEPTHUH);

runote3bl (koauepsatHoi A.M. Omapuna, mepBuuHoro OympoHa JIx.

Xonaeitaa, mukpochep C. Dokca, pudbosuma T. Uek)

VYmenue peiaTb IOHMCKOBBIC OHOJIOrMYCeCKHE 3aJa4l, BbIIBJIIATH
IMPUYNHHO-CJICACTBCHHLIC CBA3HU MCKOY HCCIICAYyCMbIMU
OHOJIOTMYECKUMU 06’beKTaMI/I, mnmpouneccaMi W ABJICHUAMHU, JCJIATb
BbIBOAbI U ITPOIrHO3bI HA OCHOBAHUH ITOJIYYCHHBIX PE3YJIbLTATOB,

COCTAaBJIATh I'CHOTUIIMYCCKUEC CXCMbl CKPCHIMBAHUSA IS Pa3HbIX THUIIOB
HaCJICAOBAHUA IMPU3HAKOB Yy OPraHU3MOB, COCTAaBJIATb CXEMbI IEPECHOCA

BCIICCTB 1 DHCPI'U B O9KOCHUCTEMAX (LIGHI/I MU TaHW, ITMIICBBIC CeTI/I)

YMeHue  ycTaHaBiIMBaTh  B3aUMOCBSI3U  MEXKIY CTPOEHHEM W
(GYHKIUSMH: OPraHOMIOB, KIJIETOK pa3HBIX TKaHEH, OpraHaMu |
CHUCTEMaMU OpraHOB Yy pacCTEHMH, *UBOTHBIX M YEJOBEKA; MEXIY
JTariaMyd OOMEHa BEIECTB; 3TallaMU KJIETOYHOI'0 LUKJIA U )KU3HEHHBIX
LIMKJIOB OPTaHMU3MOB; 3TallaMU SMOPUOHAJILHOTO Pa3BUTHS; F€HOTUIIOM
u ¢e”orunoMm, ¢QeHotunoM u (QakTOopamMu cpeabl OOUTaHUS;
IpoLlecCaMU  3BOJMIOLMHU;  JBHXKYLUIMMU CHJIAMH  aHTPOINOIE€HE3a;
KOMITOHEHTAMH pa3JIMYHBIX SKOCHCTEM M IPHCIOCOOJECHUSIMU K HUM

OpraHu3MoB

YMeHUE BBIICISATh CYIICCTBCHHBIC TPU3HAKH

CTPOCHHUS BUPYCOB, KJIETOK IIPOKAPUOT U FYKAPUOT; OAHOKJIETOUHBIX U
MHOT'OKJICTOUHBIX OPraHMU3MOB, BHUJIOB, OMOr€OI[EHO30B, 3KOCHCTEM H
Ooumocdepsl; CTPOEHUS OpraHoB M CHCTEM OpraHoOB pPacTEHUH,
KUBOTHBIX, Y€JIOBEKA; MPOIECCOB JKU3HEACATEILHOCTH, MPOTEKAIO X

B OpraHu3smax paCTeHI/If/’I, JKHBOTHBIX H YCJIOBCKA, OMOJIOrHYECKUX




mporeccoB: oOMeHa BemiecTB  (MerabonusM), HMHQOpPMALMM U
IpEBpAlleHUs SHEPruu, OpoKeHus, aBTOTPOPHOro U reTepoTpodHOro
TUTIOB TUTaHUs, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, OSMOpHOreHe3a, TMOCTIMOPHOHAIBHOTO  Pa3BUTHS,
Pa3MHOXEHUs, MHANBUYATLHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJICHCTBUSI TE€HOB, TE€TEpPO3UCa; JCUCTBUM MCKYCCTBEHHOTO
orOopa, CTaOWIM3UPYIOWIETO, JABMXKYIIETO ¥ Pa3phIBAIOIIETO
€CTeCTBEHHOr0 O0TOOpa; aJIoNaTpH4eckoro W CHMIATPUYECKOTrO
BU1000pa30BaHUs; BIUSHUS JIBIKYIIUX CHJI 3BOJIOIUU Ha TeHO(OH]T
NOMYJISIUK; TPUCIOCOOJICHHOCTH OPraHu3MOB K cpele OOuTaHwus,
YyepeJOBaHMs HaIpaBJICHUI SBOMIONUHU; KPYroBOpOTa BEIIECTB U

IMOTOKA SHEPruu B 3KOCUCTEMAX

ChopMHUpOBaHHOCTh yMEHHSI BBIICISATh CYIICCTBEHHBIE ITPU3HAKU
BHUPYCOB, KJIETOK MPOKAPUOT H DJYKAPHOT; OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX OPraHU3MOB, BHJIOB, OMOTCOIIEHO30B U JKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB OOMEHa BEILECTB U MPEBPALECHUS SHEPIUU B
KJIeTKe, (POTOCHHTE3a, IJIACTHYECKOTO W HSHEPreTUYecKoro oobmeHa,
XEMOCHHTE3a, MHUTO03a, MeH03a, OIUIOAOTBOPEHUS, pa3BUTUS U
Pa3MHOXKEHUS, UHIMBHYalbHOTO Pa3BUTUSI OpraHu3ma (OHTOreHesa),
00pbOBI 3a CyIIECTBOBAHKE, CCTECTBEHHOTO 0TOOPAa, BHI000pa30BaHus,
MPUCIIOCOOJIGHHOCTH OpPraHU3MOB K Cpefe OOWTaHUs, BIHMSHHUS
KOMITOHEHTOB 9KOCHCTEM, aHTPOIOT eHHBIX U3MEHEHUN B IKOCHCTEMaX
CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB M IMPEBPAICHUS DHEPTUU B

ouochepe

VYmenune HCI0JIb30BATh COOTBETCTBYIOIIME apryMeHTHI,
OMOJIOrMYECKyl0 TEPMHMHOJIOTHMI0 M CHUMBOJMKY Ul J10Ka3aTelbCTBA
pPOACTBA OPraHM3MOB Pa3HBIX CHUCTEMATHUECKHUX IPYIII; B3aUMOCBS3H
OpPraHu3MOB M CpeAbl OOUTaHUS; EIUHCTBA YEIOBEUECKHX pac;
HEOOXOAMMOCTH 310pOBOro o0pa3a KU3HU, COXPaHEHMs Pa3HOO0Opasus
BUJOB M DKOCHCTEM KaK YCJIOBUS COCYIECTBOBAHUS IPUPOABI U

4CI0BCUYCCTBA

YMeHHEe KPUTHYECKH OICHHBATh HWH(OPMAIUIO OHOJIOTHYECKOTO
COZICpYKaHUs; WHTEPIPETUPOBATh ITHUYCCKHE ACIEKThI COBPEMEHHBIX
HCCJICIOBaHUU B ouonoruu, MEIHITHHE, OHMOTEXHOJIOTHH;
paccMaTpHUBaTh rJ100aTbHBIC 9KOJIOTHUYECKHE pOOJIEMBI
COBpEMEHHOCTH, (OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

MMO3UITUIO




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA ETID
1O BUOJOI'MN

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buosnorus kak Hayka. JKuBble CUCTEMBI U UX U3yUEHUE

1.1

CoBpemeHHass Ouoiorus — KOMIUIEKCHAsh Hayka. buojormdyeckue Hayku u
nu3ydyaemple UMU mpobneMbl. DyHHaMeHTalIbHBIEC, NPUKJIATHBIE M TIOMCKOBBIE
Hay4yHbI€ UCCIIE0BAHMS B OMOJIOTHH.

3HayeHne Ouoyioruu B (POPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOH
kapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ OHoJjorueil. 3HaueHue OMOIOTUH B
[IPAaKTUYECKON JESITEIbHOCTH UENOBEKAa: MEIUIUHE, CEeJIbCKOM XO35HCTBE,

MMPOMBINIJIICHHOCTH, OXpPAaHE ITPUPOADbI

1.2

JKuBbie cucTembl Kak mnpeamMer u3ydeHus Ouonoruu. CBONCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOr0 COCTaBa, AUCKPETHOCTh M LEJIOCTHOCTh, CIOKHOCTh U
YIOPSIAOYEHHOCTh CTPYKTYDBHI, OTKPBITOCTb, caMOOpraHu3aus,
CaMOBOCIIPOU3BEAECHUE, Pa3APa)kUMOCTh, ©3MEHYMBOCTD, POCT U Pa3BUTHUE.

YpoBHU OpraHu3aluy >KUBBIX CUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIN, TKaHEBbIM,
OpraHu3MEHHBIH, MO YJISIITUOHHO-BU0BOM, 3KOCHUCTEMHBIN
(buoreoneHoTrueckuii), OwochepHbrit. Ilporecchl, TPOUCXOMSIINE B KUBBIX
cucreMax. OCHOBHBIC MPH3HAKU XUBOro. JKH3Hb Kak (opma CyIIECTBOBAHUS

MaTepuu

1.3

Metoasl Ouonoruueckoil Hayku. HaOmomeHue, u3MepeHHE, 3KCIEPUMEHT,
cucrematusauus, MeraaHaiu3. [loHATHe O 3aBUCUMOM M HE3aBUCUMOM
nepemeHHoOU. IInanupoBanue skcrnepuMeHnTa. IlocTaHOBKa M NpOBEpPKa TMIIOTES.
HyneBas rumote3a. Ilonarme BbIOOPKHM u €€ 1ocToBepHOCTh. Pa3bpoc B
Ouosnornueckux JaHHbIX. OIleHKa JOCTOBEPHOCTH IIOJYYEHHBIX pE3yJbTaTOB.
IIpyunHBl UCKaXKEHUs pe3ybTaTOB 3KcnepumeHTa. [IoHATHE cTaTMCTUYECKOro

TECTA

Kiterka xak Onosiornyeckast CucreMa

2.1

Knerka — cTpykTypHO-(yHKIIMOHATbHAS €IWHULA KXKUBOTO. VICTOpHS OTKPBITHS
kierku. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. BupxoB). OCHOBHBIE [TOJ0KEHUS COBPEMEHHOM KIIETOUYHON TEOpUH.
MeTozbl MOJIEKYIAPHOM U KJIETOYHONH OMOJIOTMU: MUKPOCKOIUS, XpoMaTorpadus,
anekTpodopes, METO[I MEUEHBIX aTOMOB, mudepeHnnanbHoe

neHTpU(yTUPOBAHNE, KYJIHTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUNA COCTAB KIIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOdJIEMEHThI. Bona u

e€ poib Kak pacTBOPUTEIsl, PEareHTa, ydyacThue B CTPYKTYpUPOBAHUU KIIETKH,




TEIIOpEryIsaui. MuHepasbHbIle BELECTBa KIETKH, UX OHOJIornyeckas poJib.
PoJib KaTHOHOB U AaHHOHOB B KJIETKE.

buonornueckue mnonumepbl. benkn. AMHHOKHMCIOTHBI cocTaB  OEIKOB.
CrpykTypbl OenkoBoil Mousiekynbl. IlepBuuHas cTpykTypa Oenka, HeNnTHIHAs
CBs3b. BrTopuuHas, TpeTHYHas, dYeTBEpTHYHAs CTPYKTypbl. JleHaTyparus.
CroiicTBa OenxoB. Knaccupukanus 6enkos. buonornueckue GpyHkunm 6emkos.
VYrneoasl. MoHoOcaxapupl, AMcaxapubl, OJIMTrocaxapujibl U MOJUCAXaPUJIbL.
OOmmii 1IaH cTpoeHHs U (PU3HKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonoruueckne GpyHKIMH yriIeBOI0B.

Jlumuasl. TmapodunsHO-rHApodoOHBIe cBolicTBa. Knaccudukamus mmmuaos.
Tpurnuuepunbl, GocPoNunuabl, BOCKH, CTEpOuAbl. buonornyeckue QyHKIUU
munuaoB. O01IMe CBOMCTBa OMOIOTHYECKUX MEMOpaH — TEKY4YeCTh, CIOCOOHOCTh
K CaMO3aMbIKaHHIO, TOJIyITPOHULIAEMOCTb.

HykneunoBeie kuciorel. JJHK u PHK. Crpoenue HYKIEHHOBBIX KHCIIOT.
Hyxneotuasl. [Ipunnun xommnementapHoctu. [IpaBuno Yapradda. CtpykTrypa
JAHK — nBoiinas cnimpanis. MecTtoHaxoxaenue u ouonorundeckue ¢pynknuu JJTHK.
Buast PHK. ®ynknuu PHK B kietke.

Crpoenne wmonekyinsl AT®. Makpospruueckue cBs3u B Moiekyine ATO.
buonornueckue ¢pynkinuu AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (DYHKIIMU B
xierke. CexkBenupoanue JIHK.

CtpykTypHass OuoJsiorus: OWOXMMHYECKHE M OMOPU3NUYECKHE HCCICTOBAHUS

COCTaBa M MPOCTPAHCTBEHHOMN CTPYKTYpPhl OMOMOJIEKYIT

2.3

Tunel KJIETOK: JyKapuoTHYeckas M Ipokapuorudeckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pPa30BaHUS KIETKH.

Crtpoenune mpokapuoTHyeckoil kietku. Knetounas crenka Oakrtepuil u apxeil.
OcoOeHHOCTH CTpoeHHs] TeTepoTpodHOM M aBTOTPO(HON MPOKAPHOTUUECKHX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOIIEHO3aX.

CtpoeHue M (GyHKIMOHMPOBAHHME DYKapUOTHUYECKOW KieTkH. [liazmaTudeckas
MeMmOpaHa (ruazmanemma). CTpykTypa IuiazMaTHuecKkoi memOpaHsl. TpaHcmopt
BEIIECTB Yepe3 IUIa3MaTUYEeCKyl0 MeMmOpaHy: maccuBHbBIM  (auddysus,
obneruénHas au¢p¢y3us), axkTUBHBIA (IEPBUYHBIA M BTOPUYHBIN aKTHUBHBIH
tpancropr). [lomynponunaemocts MemOpanbl. PabGorta HaTpuii-KanueBoro
Hacoca. DHJOIMTO3: MUHOLUMTO3, (arouutos. Dk3omuTo3. Kiierounas creHka.
CrpykTypa 1 GyHKIMH KJIETOYHOM CTEHKU pacTeHUui, rpuOoB.

Huronnasma. Lutozonb. Llutockener. JIBuxeHue wmuToriazMbel. OpraHoubl
kiaetkd. OpHoMeMOpaHHbIE OpPraHOMIbl KIETKH: SHAOIUIA3MaTHYecKas CeTh
(OIIC), anmmapart ['onbaxu, TU30COMBI, UX CTpoeHHe u (QyHKIUMU. B3auMocBs3b
OJJHOMEMOPAHHBIX OPraHoMA0B KiIEeTKU. CTpoeHHE IpaHyJIPHOI'O PETHKYJIyMa.

Cunrte3 pactBOpuMBIX OenkoB.CHMHTE3 KJIETOYHBIX MeMOpaH. [ maakuit




(arpaHynspHbIil) 3HIOMIA3MaTH4YeCKuM peTtukyiayM. CekperopHas (yHKUUS
anmapara ['ompaxu. TpaHCIOPT BELIECTB B KIETKE. Bakyonw pacTUTEIbHBIX
kierok. Knerounsiit cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUABI KJIIETKH: MUTOXOHAPUH, IIIIACTH/IBL.

Crpoenne u (yHKIUUM MUTOXOHApHM M miactua. [lepBuuHBIe, BTOpPUYHBIE U
CIIO)KHBIE  MIacTUIbl  (OTOCHUHTE3UPYIOUIMX  OYKapuoT.  XJIOPOIJIACTHI,
XPOMOIUIACTHI, JIEHKOIUIACTHI BBICIIUX PACTEHHIA.

HememOpannble opranougsl kinetku CTpoeHne M (QYHKIUM HeMeMOPaHHBIX
OpraHoOM/IOB  KJeTKH. Pubocombl. MukpopmiamMeHTsl. MBIIeYHbIE  KIETKH.
MuxkporpyOouku. Knerounsiii neHtp. CTpoeHHE M JBUXKEHHE HXKIYTUKOB M
pecHnuek. MuUKkpoTpyOoUKHy IUTOIIIa3Mbl. LleHTprons.

Anpo. OGonouka sapa, XpOMaTUH, KapuoIlJa3Ma, SIPBILIKH, UX CTPOEHUE U
bynkiuu. SnepHsiii OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacrooXKeHHe
XpOMOCOM B HHTep(ha3HOM siipe. beskn XxpomMaTHHA — TUCTOHBI.

Knerounsle BrioueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIIETOK JYKapHOT

(pacTUTEIBHOM, JKUBOTHOM, TPUOHON )
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AccuMHISIIUS ¥ TUCCUMIUIALIAS — JIBE€ CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBI U TeTepoTpodHBIH. YdacTue KHCIOpoaa B OOMEHHBIX
mporeccax. JHepreTudyeckoe obecrnedeHne KieTku: mnpeBpamieHue ATO B
oOMeHHBbIX Tporieccax. {depMeHTATUBHBIM XapaKTep peakuid KIETOYHOIO
Merabonu3zma. DepMeHTBl, WX CTPOCHHUE, CBOMCTBA W MEXaHHW3M JICHCTBUS.
Kodepmentsl. OTinuuust GepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. bemku -
aKTUBATOpPHl M OENKU-UHTHOUTOPBL. 3aBUCHMOCTH CKOPOCTH (DepMEHTATHBHBIX
pEaKIuii OT Pa3IUYHBIX (PAKTOPOB.

[TepBuuHBI CHHTE3 OpPraHMYECKHUX BemecTB B kieTrke. dorocuHrte3. Poinb
XJIOPOMJIaCTOB B mporecce ¢orocuHTe3a. CBeroBas W TeMHoBass (assbl.
[TponykTuBHOCTH (poTOCHMHTE3a. BnusHue pa3nuuHbIX (PaKTOpPOB Ha CKOPOCTh
dorocunTesa. 3HaueHUEe POTOCHHTE3A.

XemocuHTe3. PasHooOpasnue opraHn3MOB-XeMOCHHTETHKOB: HUTPUQULIUPYIOIINE
OakTepun, >kene300aKTepun, cepoOaKTepru, BOAOPOIHBIE OaKTepuu. 3HAUYCHHE
XEMOCHHTE3a.

AnarpoOHble opraHu3Mbl. Buasl Opoxenus. IIpogykrsl OpokeHus u uX
WCIOJIb30BAaHUE YEIIOBEKOM. AHa’pOoOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OyaAuTENN OOe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHEpreTudeckoro oomena. [loAroToBUTENbHBIM
sTan. [ mruKonu3 — 6eCKUCIOPOIHOE PACHICTITICHHE TITFOKO3BI.

buonorndeckoe OKuCIEHWE, WU KIETOYHOE JIbIXaHWe. PoJb MUTOXOHIpUI B
nporeccax onosorunyeckoro okucienus. [{ukmueckue peakiuu. OKucIUTEIbHOE

dochopunmpoBanue. [IpenmymiecTBa a’poOHOro MyTH OOMEHA BEIIECTB TeEpeN




aHa’pOOHBIM. DPPEKTUBHOCTH FIHEPreTUYECKOI0 0OMEHa

2.5

Peakuun wmatpuyHoro cuHTe3a. lIpMHIUI KOMIJIEMEHTApHOCTH B pEAKIUAX
MaTpPUYHOI'O0 CHHTE3a. Peanu3anus HacieaCcTBeHHON nH(opMaruu. I 'eHeTnueckuii
KoJ, ero cBoicTBa. TpaHckpunuus — matpuuHbii cuHTe3 PHK. Ilpunuumnst
TPAHCKPUIILIUU: KOMIUIEMEHTApPHOCTh, aHTHUNAapaJJIEIbHOCTh, aCUMMETPUYHOCTb.
Tpancnsuus u e€ srambl. Yyactue TpaHcrnoptHeix PHK B OmocmHTe3e Oenka.
VYcnoBusi 6uocunTe3a Oenka. KoaupoBanue ammuHokucnor. Poms pubocom B
O6uocuHTe3e Oenka.

Opranu3zaius TeHOMa y IPOKapHOT U SyKapuoT. Perymsuus akTHBHOCTH T'€HOB y
npokapuoT. ['mnore3a omepona (P. XKakoO, XK. Mano). Perymsanus oOMeHHBIX
npolieccoB B kiieTke. Kinerounslit romeocras.

Bupycbl — Heknerounsle (OpMBI KU3HM M OONUraTtHele mapasutbl. CTpoeHHe
IPOCTBIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpUOQaros.

BupycHele 3a0oneBaHus yenoBeka, ®KUBOTHBIX, pacrenuit. CIIN/, COVID-19,

conuaJiIbHbIC U MCAUITMHCKNC HpO6J’ICMBI

2.6

Knerounslii muxi, ero mnepuoasl u perynsanus. MHtepdasza U MUTO3.
OcobeHHOCTH TpolLleccoB, MpoTekarouux B uHTepdaze. [ToarotoBka KiIeTku K
nenennto.  [IpecuHTeTnueckuii  (MOCTMUTOTHYECKHI), CHHTETHUYECKHH U
[IOCTCUHTETUY €CKUH (IIPEMUTOTUYECKHIT) meproabl HHTEp(Da3bI.

Matpuunbii cunte3 JAHK — permmkanus. I[lpuHnunsr penmkanuun  JIHK:
KOMIIJIEMEHTapHOCTh, IOJYKOHCEPBATUBHBIA CHHTE3, aHTUIAPAJUIEIbHOCTD.
MexanusMm penmukanuu JTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TeJIoMepaza. XPOMOCOMHBIM HAa0Op KJIETKM — KapuoTum. J(WrimougHeli u
rafiouIHel  Habopel XpomocoM. ['omonorumunele XpoMocoMbl. [lonoBeie
XPOMOCOMBL.

[enenune knerkn — muto3. CTaguu MUTO3a U NMPOUCXOASIIME B HUX IPOLECCHI.
Tunsr mMuto3a. KapuoknHe3 M LUTOKHMHE3. bHONIOrm4eckoe 3HA4YEHHE MM TO3a.
Perynsmus MutoTHuecKoro nukia kiaetku. [Iporpammupyemas kieTouHasi rudesnb
— aronTo3.

CDyHI(I_II/IOHaJ'IBHaH I'CHOMHKA

OpraHusM Kak 6uojoruyeckasi cucrema

3.1

OZHOKIIETOYHBIE, KOJIOHHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHu3Mbl u
MHOT'OTKaHEBbIE OpPraHU3MBbI.

@®opMbl pa3MHOXKEHMSI OPraHuW3MOB: Oecrosioe (BKJOYash BEreTaTUBHOE) MU
nojaoBoe. Buapl  Oecrosioro  pa3MHOXKEHMs: IIOYKOBAHME,  CHOPYJIILHA,
¢bparmeHTanus, KJIOHUPOBAHHE.

ITonoBoe pazmHoxkeHue. [lonoBsle kneTku, niau ramerel. Meio3. Ctagun Meno3a.

IToBenenue xpomocom B Merio3e. Kpoccunrosep. buosornuecknii cMbICiI Meiio3a




1 II0JIOBOT O Tporecca. Meno3 u ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.
IIpenzaponeiieBoe pasutue. ['ameroreHe3 y >KMBOTHBIX. [l0JOBBIE JKe€me3bI.
OOpa3zoBanue U pa3BUTHE IMOJOBBIX KieTOK. CrepMaToreHe3 M OOrEHE3.
Crpoenne mnonoBbIX KieToK. OIUIogoTBOpeHHE W 3MOpPHOHAJIBLHOE pPa3BUTHE
®KUBOTHBIX. CITIOCOOBI OIJIOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.
WuauBuayanbHOE pa3BUTHE OpraHu3MoB (oHToreHes). Cragum sMOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsrymku). pobdnenue. Tunbl npodnenus. OcodeHHOCTH
IpOOTeHNS MIICKOMUTAIONMX. 3apOJBIIIEBbIE JUCTKUA (TacTpyislus). 3aKiaaKa
OpraHoB M TKAaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3auMHOE BIMSHHE YacTeu
pa3BHUBaronierocs 3apoisbimia (3MOpHOHANbHAs MHAYKLHMS). 3akiajka IUlaHa
CTPOCHHSI >KMBOTHOTO KakK pe3yJbTaT HEPapXUUYECKUX B3aHUMOJCHCTBUN T'E€HOB.
Brmusnue Ha 5SMOpHOHANIBHOE pa3BUTHE PANTUUYHBIX (DAKTOPOB OKpYXKaroIIen
Cpepbl.

Poct u pa3Butue xuBoTHbIX. [locTamOpruonaneHelii nepuo. Ipsmoe u Henpsmoe
pa3Butue. Pa3ButHe ¢ Meramopdo3oM y OECHO3BOHOYHBIX M MO3BOHOYHBIX
KUBOTHBIX. buojormueckoe 3HaueHHE NOPSIMOTO W HENPSIMOro pPa3BUTHA, HUX
pacnpocTpaHeHue B mpupozae. Tumsl pocra >KMUBOTHBIX. DaKTOphl peEryJsluu
pocTa JKMBOTHBIX W denoBeka. CTaauu TOCTIMOPHOHATBHOIO Da3BUTHUS Y
KUBOTHBIX U yernoBeka. [leproapl oHTOreHesa yenoBeka.

PasmHoxxeHne u pasButue pacrenumit. ['amerodur u cmopodur. Meiio3 B
KU3HCHHOM 1HKJe pacreHuid. OOpa3oBaHue cCrmop B TIpoiecce Melo3a.
I'ametorenes y pacreHmii. OIUIONOTBOPEHUE M pa3BUTHE PACTUTEIBHBIX
opranu3MoB. JIBoiiHOE OMIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U

pa3sBUTUC CCMCHH. MexaHu3Mbl peryjiiiui OHTOI'CHE3a Yy paCTeHI/Iﬁ 1 JKUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W  Ppa3BUTHUA T CHCTHKHM KaK HaAyKH. OCHOBHEBIE
FEHETUYECKHUE MOHSITUS M CHUMBOJIBI. I OMOJOruuYHEIE XPOMOCOMBI, aJIJICIIbHBIC
I'CHbl, aJIbTCPHATUBHLIC IIPH3HAKH, ,Z[OMI/IHaHTHHﬁ n peHeCCHBHbIﬁ IIPpU3HAK,
roMo3uroTa, rerepo3urora, 4YUCTasd JIMHUA, FI/I6pI/I,Z[I>I, T'CHOTHII, (l)eHOTI/IH.
OcHOBHEIC MCTOABI T'CHCTUKU: FH6pHZ[OJ'IOl"PI‘I€CKPII>i, HHTOHOFHHGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKU I
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Momnorubpugsoe ckpemuanue. [1epBolii 3aKkoH MeHzaes — 3aK0H eJUHO00pa3usl
ruOpuzoB mepBoro mnokoneHus. IlpaBuio pomuHHpoBaHusA. BTopoil 3akoH
MCH,Z[eJI}I — 3aKOH pacCHICIIJICHUS IIPHU3HAKOB. ]_II/ITOJIOFI/I‘-ICCKI/Ie OCHOBBI
MOHOFI/I6pI/II[HOFO CKpClIBaHUAA. I'unoTe3a 4YMCTOTHI TaMeET.

Ananusupymoomiee ckpemupanue. [IpoMeXyTOUHBI XapakTep HacIeIOBAHMSL.
PaCHICHJ'IeHI/Ie IIPU3HAKOB IIPU HCIIOJIHOM JOMHUHHWPOBAHHHU.

JuruOpunnoe ckpemuBanue. TpeTuil 3akoH MeHJens — 3aKOH HE3aBUCHUMOTO

HacJIca0BaHusA IMPpU3HAKOB. LII/ITOJ'IOI‘I/I‘ICCKI/I@ OCHOBBI I[I/IFI/I6pI/I]1HOFO




CKpEIIMBaHUS.
CuernienHoe HacienoBaHue mpusHakoB. Pabotsl T. Moprana. CuenseHHoe
HAacJle0BaHUE T'€HOB, HAPYIICHHE CLENJIECHUS MEXAYy TIeHamMu. XPpOMOCOMHAas
TEOPHsI HACIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpeNeNeHUsl moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIi M rereporaMeTrHbiii mon. I'eHeTnueckas
CTPYKTypa IIOJIOBBIX XpomMocoM. HacienoBaHue NpU3HAKOB, CLEIIEHHBIX C
IOJIOM.

I'enortun kak nemoctHas cucrtema. IlmeHoTponuss — MHOXKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHBIM ajulesiu3M. B3aumoJelicTBHE HeaJUIeIbHBIX TI'E€HOB.

Kommiiementapaocts. Onucras. [loaumepus

34

BianmoneiicTBre reHoTHIIA U cpebl pu hopMupoBaHun peHotuna. 3MeHIMBOCTh
npu3HaKoB. KauecTBEHHbIE M KOJMYECTBEHHBIE MPU3HAKU. BHUIBI M3MEHYMBOCTH:
HEHACJIEJICTBEHHASI U HACJIC/[CTBEHHASI.

MomudukarmonHas ~ U3MEHYMBOCTb.  Ponmb  cpenpl B (pOPMHUPOBAHUM
Moau(UKaoHHON u3MeHunBocTH. Hopma peakiyy npusHaka. BapuanoHHbIi ps
n BapuammonHass kpuBasi (B. Woranncen). CBoiictBa MOAM(PUKAIIMOHHON
M3MEHYMBOCTH.

I'eHoTunnueckas n3MeHYNBOCTh. CBOWMCTBA T'€HOTUIIMYECKON M3MEHUUBOCTH. BUIbI
TCHOTHUITUMYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, My TallAOHHAS.

KomOunaTBHasT uW3MEHYMBOCTh. MeH03 M TMOJOBOM TIpollecC — OCHOBA
KOMOMHATHBHON U3MEHYHUBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JaHUU
TCHETHYECKOT0 Pa3HO00pa3ys B Ipeeiax OHOr0 BU/IA.

MyTanoHHass ”3BMEHYMBOCTh. BUbl MyTaliuii: reHHbIe, XPOMOCOMHbIE, T€HOMHBIE.
CrioHTaHHBIE W WHAYUUMPOBAHHBIE MYTallMH. SepHbBIE U IMTOILIA3MATUYECKUE
MyTauyu. CoMaTU4ecKre U MoJI0Bbie MyTaluu. [[puurHbI BOSHUKHOBEHUSI My TallUM.
MyTtareHsl M WX BIMSHME HAa OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOIO
nporecca. 3aKkOH rOMOJIOTHYECKUXPAJIOB B HacieacTBeHHON u3MeHunBoctu (H.H.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYHMUBOCTb U HACJICACTBCHHOCTD

3.5

Kapuotun wuyenoBeka. MexayHapoaHas TmporpaMma HCCIEIOBaHUS TE€HOMa
yenoBeka. Meroabl  U3ydyeHHMS] TEHETHMKM  4YeJIOBEKa: I'eHEaJlorMm4ecKHid,
OJIM3HEIOBBIM, U TOI €HETHYECKUH, MONYJISIUOHHO-CTaTUCTUY €CKHH,
MOJIEKYJIIPHO-T€HETUYECKHUH. CoBpemeHHOE onpeneicHue FeHOTHIIA:
MOJITHOT€HOMHOE CEKBEHHPOBaHWE, T€HOTUITMPOBAHUE, B TOM YHCJIE C MTOMOIIBIO
[MIIP-anamu3a. HacnencrBenHble  3a0oyieBaHMsS — 4YeloBeKa. [ eHHbIE U
XpPOMOCOMHBIE 6o0Je3HU YEeJI0BEKa. bone3nn c HaCJeICTBEHHOU
MIPEIPACIIONOKEHHOCTHIO. 3HAYCHUE MEAUIIMHCKOW TEHETUKU B TPEIOTBPALICHUHI

U JICUEHUH TeHETHUECKUX 3a001eBaHnil uenoBeka. CTBOJIOBBIE KIIETKA




3.6

JomecTukauus u cenekuus. 3apoxkaAeHUE CENEKIUH U foMecTukanuu. Yuenue H.U.
BaBuiioBa 0 1eHTpax MPOMCXOXKACHUS M MHOrooOpasusi KyJIbTYPHBIX pPAaCTCHH.
Ponb cenexuuu B co3qaHuM COPTOB pacTEHUN M MOPOA KUBOTHBIX. COpT, Mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKUX PSIOB B HacleACTBeHHOW u3meHunBocth H.U.
BasuiioBa, ero 3naueHue aJist CEICKIIMOHHON pabOoTHI.

MeToabl ceneKIMOHHOM paboThl. VICKycCTBeHHBI OTOOp: MaccoBbIH U
WHIUBUYaTbHbBIN. OTamsl KOMOWHAIIMOHHON CEJICKIIHH. WcneiTanue
MPOM3BOANTENEH MO MOTOMCTBY. OTOOpP TO TEHOTHUITy C TOMOIIBIO OIICHKH
(deHoTHIIa TOTOMCTBA U OTOOP MO T'eHOTHITY ¢ TToMoIbio ananu3a JJHK.
VcKkyCCTBEHHBIN MyTareHe3 Kak MEeTOJ] CEJICKIIMOHHON paboThl. PagnannoHHbIii u
XUMHYECKUH MyTareHe3 Kak WCTOYHHK MYyTalliii y KYJIbTYpPHBIX (HOpM
opraHu3MoB. Hcmonb30BaHME TE€HOMHOIO pPEAAKTUPOBAHHUS M METOJOB
pexomOuHaHTHBIX JTHK 115 mosmydeHust iCXOAHOT0 MaTepraa Uil CeJEeKIINH.
[Tomy4yenne nommruion0B. BHyTpuBHIOBas THOpHIM3alUs. bIM3KOPOICTBEHHOE
CKpelIMBaHue, WM WHOPUAWMHT. HepoiCTBEHHOE CKpEIMBaHWE, WM ayTOPWIMHT.
I'erepo3uc u ero nmpuumssl. Vcrnonb3oBanue rereposuca B cenekimu. OtaanéHHas
ruOpuamzanms. [Ipeogonenne Oecruionusi MEKBUAOBBIX THOpUIOB. JlocTHKeHUs

CCIICKIINHA paCTeHI/Iﬁ M XKXNBOTHBIX

3.7

OOBeKTHI, UCNOIB3yEMbIE B OMOTEXHOJIOT MM, — KIIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MBI, WX XapaKTepucTHKa. TpagunuoHHass  OWOTEXHOJIOTHS:
xjgeboneyeHrne,  MOMy4YeHHE  KUCJIOMOJIOYHBIX  NPOAYKTOB,  BHHOJEIHE.
Muxkpobuonorndyeckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHYECKUX TEXHOJOTHMA.
IIpoussoncreo Oelka, aMHHOKHUCIIOT u BUTaMHHOB.VICKyCCTBEHHOE
OIUIOJIOTBOPEHUE. PEKOHCTPYKIUS SHIEKICTOK W KIOHHPOBAHUE >KUBOTHBIX.
Merto/ TpaHCIUIAHTAIMH S/IEP KIIETOK.

XpoMocoMHasi H TeHHas WHKeHepusi. VICKYCCTBEHHBIH CHHTE3 Te€Ha U
KoHCTpyupoBaHue pexomOuHaHTHBIX JIHK. JlocTkeHuss © TMEepCHEKTUBBI
XpOMOCOMHOM ¥ T€HHOM HH)XEHepUu. MenuiuHcKkiue OHUOTEeXHOJIOTHH.

Hcnonap30BaHuEe CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6pa3I/Ie OPraHnu4cCKoro Mupa

4.1

buonornueckoe  pazHooOpasue  opranusmoB.  CoBpeMeHHas  cucrema
opranundyeckoro wmupa. [IpuHnunel knaccudukanuu opraHu3mMoB. OCHOBHBIE
CUCTEMaTHU4ECKUE I'PYIIIbI OPraHU3MOB.

OCOOCHHOCTH CTPOEHHUS U KU3HENEATEIHHOCTH OJHOKJIETOYHBIX OpPraHHU3MOB.
bakTepun, apxeu, OIHOKIETOYHBIE TPUOBI, OAHOKIECTOYHBIE BOIOPOCIH, TPYTHE
npoTUCThI. KOJTOHManbHbIE OPraHu3MBl. J[BUKEHNE OJJHOKJIETOUYHBIX OPraHU3MOB:
aMEOouHOe, KTYTUKOBOE, PECHUYHOE. 3alluTa Y OAHOKJIETOYHBIX OpraHU3MOB.

Pa3apakuMOCTh y OTHOKJIETOYHBIX OPraHU3MOB. TaKCUChI




4.2

MHoroxknaerounbie pacTeHusl. B3auMOCBs3b 4acTel MHOIOKJIETOUHOIO OpraHu3Ma.
TkaHu, opraHbl U CUCTEMbl OPraHOB MHOI'OKJIETOYHOIO opraHusma. OpraHusm
Kak eauHoe 1uenoe. TkaHu pacteHud. Tunbl pacTUTENbHBIX TKaHE:
oOpa3oBareibHas, MOKPOBHAs, MPOBOJSIIAS, OCHOBHAsA, MEXaHUYECKas.

OcobenHocTu cTpoeHus, GYHKIMI U pacrooKeHUsI TKAaHEH B OpraHax pacTeHHI
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BereratuBHbIE U IeHEpaTUBHBIE OpraHbl pacTeHUd. OyHKIIMU OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuii. /[BuxeHrne MHOTOKJIETOYHBIX PACTEHU: TPOU3MBI U
Hactuu. llormomenne BOABI, YIVIEKMCIOrO Ta3a M MHUHEPAIBHBIX BEIIECTB
pactenusMu. Jlpixanue pactenuid. Juddysus razoB yepe3 MoBEpXHOCTh KIETKH.
TpancnopTHble cHUCTeMBbl pacTeHuil. Bwinenenue y pacreHui. 3amura y
MHOTOKJIETOUHBbIX pacTeHui. Kytumkyna. CpencrtBa macCMBHOM M XMMHMUYECKOH
3aMThl. DUTOHLHUBL.

PaznpaxumMocTs M perynsuus y OpraHu3MoB. Pa3apaXuMoOCTb M peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocroBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHoOrok/ieToyHble  JKMBOTHbIC. B3aMMOCBSI3b  YacTeil  MHOTOKJIETOYHOIO
opranu3ma. TkaHH, OpraHbl U CHCTEMbl OPraHOB MHOTI'OKJICTOYHOTO OpPraHHU3Ma.
Opranusm Kak eauHoe 1eioe. ['omeocras. TkaHu KUBOTHBIX U YeJIOBEKA. THIIbI
)KUBOTHBIX TKaHEU: OIIUTECIIMAalIbHasA, COCAWMHUTCIIbHAA, MbIIICUHAsdA, HCpPBHAA.
OcobOeHHocTH CTpo€HHUs, (PYHKIMHA U PACIONOXKEHHS TKaHEH B OpraHax

JKHBOTHBIX U YCJIIOBCKA

4.6

Oprasbl U CUCTEMBI OPraHOB KMBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3MoB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX
AKUBOTHBIX. HapyxHblif 1 BHyTpeHHUN ckeneT. CTpOeHUE U THUIIbl COECAUHEHUS
KOCTEH.

JIBukeHrue MHOTOKJIETOUYHBIX JKUBOTHBIX. I[lutanme kuBOTHBIX. I[luTanue
MMO3BOHOYHBIX KUBOTHBIX. JlpixaHue >kuBOTHBIX. KoxkHOe npixanue. XKabepHoe u
JNErOYHOE JbIXaHUE.

JIpIXxaHWe T03BOHOYHBIX >XMBOTHBIX. OBOJIOLHMOHHOE YCIOKHEHHE CTPOCHUS
JETKMX TMO3BOHOYHBIX KUBOTHBIX. J[pIXaTenbHas CHUCTEMa 4ejoBeKka. MexaHus3m
BEHTWISIUMUA JIETKUX Yy MOTHL M MJEKONHUTAKOMX. TpaHCOOPT BEIIECTB Yy
OpraHu3MoB. TpaHCIOPT BEHIECTB y XUBOTHBIX. KpoBeHOCHas cucrema U e€
opranbl.  KpoBeHOocHass ~ cucremMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIICHUs. DBOJIOIMOHHBIC YCJIOKHEHUSI CTPOCHUS KPOBEHOCHOM
CUCTE€Mbl MO3BOHOYHBIX JKMBOTHBIX. Bminenenue y opranusmoB. Beinenenue y
#KUBOTHBIX. COKpaTuTEeabHbIe Bakyosu. Opransl BoijeseHus. CBs3b MOJIOCTH TENa
C KPOBEHOCHOW M BBIIEIUTENBHOW CHCTEMaMH. BblaeneHue y MO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. IIOKpOoBBI M uUX

MIPOU3BOHBIE.




PaznmpaxuMocTh U perysiusi y opraHu3MoB. Pa3ipa>kuMoCTh y OJTHOKJICTOYHBIX
opranu3moB. Takcucel. Pa3gpakuMocTh H peryssimus y MHOTOKJIETOYHBIX
pactenuil. PocToBbie BelecTBa U X 3HAUYCHHUE.

HepBHas cucrema u peduieKTOpHAsI PEryJsiiHs Y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepBHas cuctema u e€ oTaessl. DBOIOIMOHHOE YCIOKHEHHE CTPOSHHST HEPBHOM
CHCTEMBI Y )KHBOTHBIX.

Pazpaborka amroputmMoB u mporpamm Uil dPQPEeKTUBHONW (PYHKIIMOHATHEHOU
aHHOTAIlMM  TEHOMOB, TPaHCKPUTITOMOB, MIPOTEOMOB, MeTab0JIOMOB

MHUKpPOOPraHU3MOB, paCTEHUH, )KUBOTHBIX U YEIOBEKa

OpFaHI/ISM YCJIOBCKA U €ro 3J0POBLEC

5.1

Oprassl ¥ CUCTEMbI OpraHoB 4enoBeka. OTIeNnbl TOJIOBHOIO MO3Ta MO3BOHOUHBIX
KHUBOTHBIX. Pedmekc u pednexkropHas ngyra. besycioBHble U yCIOBHBIE
peduekcol. ['ymopanbHas peryssiuus W SHIOKPUHHAs CHUCTEMa >KUBOTHBIX U
yenoBeKa. JKene3pl S3HIJOKPUHHON CHCTEMbI M UX TOPMOHEI. JlelicTBHE TOPMOHOB.
B3anmocBs3p HEpBHOW M AHIOKPUHHOW cucTeM. [umnoramamo-runodusapHas

cucrteMa. Pedekc u pediaektopHas nyra. be3ycioBHbIE U yCIOBHBIE PEQIIEKChI

5.2

3ammra opraHuzma oT OosezHeil. iMMyHHas cuctema uyenoBeka. KieTouHslit u
TYMOPJIbHBI HMMMYHUTET. BpokaEHHBIA, NpUOOPETEHHBIM CrHeluDUYSCKUA
UMMyHUTeT. Teopus KIOHaIbHO-CeJIEKTUBHOro uMmmyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Poib

BpO)K,Z[éHHOFO HMMYHUTCTA B pa3BUTUN CUCTCMHBIX 3a0oJieBanmi
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KpoBenocnas cucrema u e€ opransl. Cep/ue, KPOBEHOCHBIE COCYIIbI U KPOBb.

Kpyru xpoBooOpamienus. Pabota cepaiia u e€ perymisus
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I[I)IX&HI/IC YCJIO0BCKaA. JIH(b(l)YSI/IH Ta30B 4€PE3 MOBCPXHOCThb KJICTKH. HLIX&TGJ'II)H&SI
CUCTEMA YCJIOBCKaA. HBIX&TGJ'II)H&SI MMOBCPXHOCTD. PCFYJ'IHIII/ISI JAbIXaHU.

JprxaTenpHbie 00bEMBI

5.5

HI/IH_ICBapI/ITeJIBHaﬂ cCucréMa 4YCJIOBCKaA. OTI[CJIBI MUIICBAPUTEIIBHOI'O0 TpaKTa.
HI/IH_[eBapI/ITeJ'IBHHC KCIIC3hI. BHYTpI/IHOHOCTHOC n BHYTPUKIICTOYHOC

MMUIICBAPCHUC

5.6

ITokpoBel u mx mnpousBogHbie. Opransl BbiaeneHud. llouku. CrpoeHne u
¢yHkunoHupoBanue HeppoHa. PubTpanus, ceKpeuus 1 o0paTHOE BCaChbIBAaHUE

KaK MeXaHH3Mbl pabOThl OpraHoB BbliesneHus. O0pa3oBaHuE MOYH Y YEJIOBEKa

5.7

I[BI/DKCHI/IG JeloBeKa: MbIieuHas cuctema. CKeJeTHBIC MBIIIIbBI U1 HUX pa60Ta.

CrpoeHue U TUIIBI COEIUHEHUS KOCTEMN

Teopus sBomonMu. PazButne xu3Hu Ha 3emiie

6.1

OpomonnonHass teopuss Y. JlapBuna. Ilpeanocbulku  BO3HMKHOBEHUS

napsuHu3Ma. JKu3Hb U HayuHas AedatenbHocTh Y. JlapBuHa.




JBrxyume cuibpl 3Bomonuu BUIoB 1o Y. JlapBuHy (BBICOKasi MHTEHCHBHOCTh
pPa3sMHOXKEHHUSI OpraHM3MOB, HACJEICTBEHHAs M3MEHUYMBOCTh, Oopnba 3a
CYLIECTBOBAHUE, €CTECTBEHHBI U UCKYCCTBEHHBII 0TOOD).

Odopmienne cuaTeTndeckoir Teopuu 3Bomonnu (CTD). HeittpansHas Teopus
sBomonuu. CoBpeMeHHasi BOJIIOLIMOHHAS Ouosorus. 3HAaYeHHE HBOJIOIMOHHOMN

Teopur B POpMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUpa

6.2

[Tonynsuus kak sjeMeHTapHas equHuia sBoitoluu. CoBpeMEeHHBbIE METO[bI
OLIEHKH TEHETHYECKOro pa3HooOpa3us U CTPYKTYypbl momyisuuid. M3meneHue
reHo(oHJa TOMYJSIHUUA KaK 3JIEMEHTapHOE JBOJIIOIIMOHHOE SIBJIIEHHE. 3aKOH
reHeTrudeckoro paBHoBecus J[x. Xapau, B. BaitnOepra.

DOnemeHTapHble  (AKTOpPhl  (ABMXKYIIME CHJIBI) DBOJIONHH. MyTallmOHHBINA
nporecc. KomOuHatuBHas wu3MeH4YMBOCTh. Jlpeiid) reHoB — ciyyaiiHble
HEHAIIpaBJIEHHBIE W3MEHEHHS YacTOT ajuiesiell B momymsmusax. OddexT
OCHOBATEN. Murpanuu. N3oisnus IO yJISLIIN: reorpaguyeckas
(mpocTpaHcTBEHHAs), OMoNoru4eckas (pernpoayKTUBHAS).

EcrtectBenHplii 0TOOp — HampaBiasitonmii  ¢axtop 3Bomoruu.  DopMbl
€CTECTBEHHOr0  0TOOpa: JBIXKYLIMM, CTaOWIM3UPYIOLIUH, pa3pblBaroIInUi
(mu3pyntuBHbIi). [TomoBoi oTOOp.

[TpucnocoONeHHOCTh ~ OPraHW3MOB  KaK  pe3yiabTaT  MHUKPOAIBOJIOIHH.
Bo3HukHOBeHHE — mpucriocoOjaeHud y  opraHu3mMoB.  ApomMopdo3bl |
uanoanantanuu. [Ipumepsl npucnocobiaenuit y opraHu3mMoB. OTHOCUTENBHOCTh
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum U CcTpykTypa. BumooOpa3zoBaHue Kak pe3yJibTat
MUKpodBomonuu. M3omsuus — kimoueBoil ¢akTtop BupooOpazoBanus. Ilytu u
CIOCOOBI BHJ1000pa30BaHMS: aJUTONAaTPHUIECKOEC (reorpaduueckoe),
CUMIIATpHYECKOe  (DKOJIOTMYECKOE),  «MTHOBEHHOE»  (IOJUIUIONAM3AIINS,
rubpuanzanus). JIuTensHOCTh SBOMIOIMOHHBIX MPOIIECCOB.

MexaHu3Mbl GOPMUPOBAHUS OHOJIOTMYECKOT0 pa3HO00pa3usl.

Posib 3BOMNIOIIMOHHON OHONOTrMU B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHS
O6unopaznooOpasusi. MHUKpPOIBOJIIONHS U KOIBOJIOLHUS IMApa3UTOB M UX XO35EB.
MexaHnu3Mbl (OpMUPOBAHMS YyCTOMUNBOCTH K aHTUOMOTUKAM M CIOCOObI OOpHObBI

C Hel

6.3

MeTtoapl u3ydeHuss MakpodBomonuu. IlaneoHTomornyeckue MeTOIbl W3YUYSHHS
sBomonuu. [lepexoanbie GopMbl U QUIOTEHETUUECKUE PSIbI OPraHU3MOB.
buoreorpaduueckue Mmetonbl u3ydeHus 3potonuu. CpaBHeHue Guiopsl U (ayHbI
MaTepHKOB U OCTPOBOB. bruoreorpaduueckue odnactu 3emu. Buasi-sHaeMuku u
PEITUKTHL.

OMOpHOIOTUYECKHE U CPaBHUTEIBbHO-MOP(OJOTHYECKHE METOJbl HU3YUYEHHS




SBONMIONIMHU. ['eHeTHYecKkne MeXaHW3Mbl HSBOJIONHMHM OHTOTCHE3a M TOSBIICHUS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPTaHbL
PynumenTtapupie  opranbl M aTaBU3MBl.  MOJEKYJIAPHO-T€HETHYECKHUE,
OMOXMMHUYECKHE M  MAaTEeMaTHYECKME  METOAbl  M3YYCHHS  DBOJIOIHH.
I'omonoruunsie TeHsl. COBpeMEHHBIE METOJbI MOCTPOCHUS (PHIIOTEHETHUYECKUX
JIEPEBbHEB.

XpOMOCOMHBIE MYTallMK U 3BOJIIOLIMS T€HOMOB.

OO6mue 3aKkOHOMEpPHOCTH (mpaBuia) HBOMOIUU. HeoOpaTUMOCTh 3BOJIIOIUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIMH

6.4

Hayuynple rumore3sl MPOUCXOXKACHUS SKM3HM Ha 3emie. AOuoreHes u
naHcrnepmusi. JloHaydHbIe TPECTaBICHUS O 3aPOXKACHUU JKU3HH (KPeallnOHU3M).
['unore3a NOCTOSIHHOIO CaMO03apOXKJIEHUS KU3HU U €€ ONPOBEP)KEHHE OMNBbITAMU
®. Penu, JI. Cnamnanmanu, JI. Ilactepa. IlpoucxoxneHue Ku3HM U
acTpoOMO0JIOTUsl.

OcHOBHBIE 3Tamnbl HeopraHuueckoi sBomouuu. IlnanerapHas (reojoruueckas)
IBOJIOLMA. XHUMHUYECKas 3BOMIOLMS. AOHOreHHBIH CHUHTE3 OpraHUYecKuX
BemectB u3 Heopranudeckux. Ombir C. Mummnepa u I'. FOpu. OOGpa3oBanue
nonmMepoB U3 MoHoMmepoB. KoarepBatHas rumnore3a A.M. Onapuna, rumoresa
nepBuuHoro OymnboHa JIx. XomjgeitHa, reHetudeckas rumnoresa . Mémepa.
Pu6o3umer (T. Yek) m rumoreza «vupa PHK» VY. I'mnGepra. ®opmupoBaHue
MeMOpaH 1 BO3HUKHOBEHUE MMPOTOKIIETKH.

Uctopus 3emnu u meronbl e€ u3yuyeHus. Vckomaemble OpraHMYeCKHE OCTATKU.
I'eoxpononorust u e€ meronasl. OTHOCUTENbHAS M a0COMIOTHASE TEOXPOHOJIOTHSI.
['eoxpoHonOrnYeckas mKana: 30Hbl, 3pbl, IEPUOABI, SITOXU.

HauanbHble 3Tansl opraHnydeckod sBoirouuu. llosBiaeHre U 3BOMIOLMS MEPBBIX
KIeTOK. DOBoyirolus Merabonu3ma. Bo3HHKHOBEHHME TIEPBBIX DKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKH KaK aHAJIOT MEePBBIX Ha 3eMyie COOOIIECTB.
CrpomaTonuTsl. [IpokaprnoTsl U 3yKapHOTHI.

[Tpoucxoxaenue sykapuoT (cUMOMOreHes). DBOIIOIMOHHOE MPOUCXOXKICHUE
BUpPYyCOB. [IpoMcXxoXkaeHue MHOIOKIETOYHBIX OpraHu3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl 3BOJIONUU BBICIIUX pacTeHud. OcHOBHBIE apoMopdo3bI
pactenuii. Beixox pacrennii Ha cymy. llosBneHue CnopoBbIX pacTeHUN U
3aBoeBaHue umu cymu. CeMeHHble pacTeHus. lIponmcxoxIeHHne LIBETKOBBIX
pacTeHuil.

OCHOBHBIE OTambl SBOJIOLUUA JKUBOTHOrO Mmupa. OCHOBHBIE apoMOpdo3bI
KUBOTHBIX. BeHackas ¢ayna. KemMOpuiickuii B3pbIB — IMOSIBJIEHUE COBPEMEHHBIX
tunos. Ilepebie XxopaoBbIe )KUBOTHBIE. JKN3HB B BOZIE. DBOIIOIMS T03BOHOYHBIX.

[Mpoucxoxnenue amdubuii u pentunuii. [IpoucxoxaeHne MIEKOMUTAIONINX H




ntul. IlpuHnun kmoueBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMU U
MI03BOHOYHBIMU JKHBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3emile IO 3paM U NIEpUOJaM: apXel, IPOTepo301, aIeo30H,
Me3030#, KaifHO30M. OOmas xapakTepucTHKa KiIMMaTa U T€O0JOrMYeCKHUX
nporeccoB. [TosiBieHe U paciBeT XapaKTepHbIX OPraHW3MOB. YTiieo0pa3oBaHue:
€ro ycJOBHUs U BIMSIHHE Ha Ta30BbIil cocTaB aTMOC(]EpHI.

MaccoBble BBIMHpaHUSI — D3KOJOIMYECKME Kpu3Huchbl mnpouuioro. [Ipuumssl un
CIIEZICTBHSI MAacCOBBIX BbIMUpPaHHI. COBPEMEHHBIN 3KOJOrMYECKUN KPU3HUC, €ro

0COOEHHOCTH

6.5

Paznenst u 3amaum  anTpomosoruu. Meroasl aHTpomosioruu. CTaHOBJIEHHUE
MPEICTaBICHUI O MPOUCXOKACHUH YenoBeka. COBpEeMEHHbIEC HAYYHBIE TCOPUH.
CxoncTBo uenoBeka C KMBOTHbIMU. CHCTEMaTH4YeCKOE IOJIOKEHHUE 4YelOBeKa.
CBuzerenscTBa  CXOACTBA  4YEIOBEKA C  JKMBOTHBIMU:  CPaBHUTEIHHO-
MOpQoJIoruuecKue, MO PUOTIOTUYECKUE, (U331 OI0r0-0MOXUMUY ECKHE,
noBeaeHUYeckrne. OTMUns YeoBeKa OT KUBOTHBIX. [IpsAMOX0XKICHE U KOMILIEKC
CBA3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE FOJIOBHOTO MO3ra U BTOPOM CUTHAJLHON
CHCTEMBI.

JBwxkymme cuiibl ((paKTOpbl) aHTPOIIOreHe3a: OWOJIOTMYECKHe, COLMAJIbHBIC.
CooTHomnieHne OMOJIOTHYECKUX U COLUATBHBIX (JAKTOPOB B AaHTPOIOTEHE3E.
OcHOBHbBIE CTaIMM aHTPONOTreHe3a. ABCTPAJIONUTEKH — JIBYHOI'ME IIPEIKH JIFOIEH.
UYenoBek  yMmenslid, I€pBbIE  HW3TOTOBJIEHUS  opyaull  Tpyaa. Yenosek
OPSIMOXOASIIMKA W TEepBBIA BBIXOJ JrOACH 3a mpenensl Adpuku. YenoBek
relifenp0eprckuii — OO MPeIoK HeaHAepTaJbCKOTrO 4YeJIOBeKa M YeloBeKa
pazymHoro. YenoBek HeaHIEpPTalIbCKUU KaK BHUJ JIIOJEH XOJIOAHOIO KJIMMATa.
UenoBek pa3yMHBIH COBPEMEHHOI'O THUIIA, JEHUCOBCKHI YEIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 NpeaenamMmu AQpukHy.

DBOMIOLIMST COBPEMEHHOTO 4YesoBeKa. EcTecTBeHHBI OTOOp B MOMYJIALHUAX
yenoBeka. MyTanuoHHbIH mporiecc ¥ noaumopdusm. IlomynsiuoHHbIe BOJHBI,
npeiid renos, Murpanus U «3QGEeKT OCHOBATENS» B MOMYJISAIHUSAX COBPEMEHHOTO
YeJIoBeKa.

Yenmoseueckne pacel. Ilomsatue o pace. bonpmme pacel:  eBponeouaHas
(eBpasmiickasi), aBCTpajo-HErpouaHasi  (dKBaTOopuajbHasi), MOHTOJOUIHAS
(a3maTcko-amepuKkaHckas). BpeMst u myTu paccerneHuss 4esnoBeKa IO IJIaHETE.
EnuncrBo  denoBedweckux pac. HaydHas  HecOCTOATENBHOCTH — pacH3Ma.
[Iprcmoco6eHHOCTh 4YeJIOBEKa K pa3HBIM YCIOBHUSM OKPYXAIOMIEH CpEeIbl.
Bmusaue reorpaduyeckoit cpenbl W japedia TreHOB Ha MOPQOJOTHIO |

(DU3HOJIOTHIO YeIOBEKa

DKOCHUCTEMBI B NpUucCymue MM 3aKOHOMEPHOCTH




7.1

Pasnenel u 3agaun sxonorun. CBs3b SKOJOTHH C JPYTUMU HAyKaMH.
Metoasl oskosioruu. [loneBble HaOmOAEHHSA. ODKCIEPUMEHTHl B OKOJIOTHH:
IpUpoJHble U JlabopaTopHble. MojenupoBaHue B SKOJIOTMH. MOHUTOPUHT

OKpYKaloIel cpepl: TOKaJIbHBIA, PETMOHATBHBIN U TI100aTbHBIHI

7.2

Okonoruueckue (pakTopbl M 3aKOHOMEpHOCTH HX JeiictBusa. Kiaccuduxarms
HKOJIOTMYECKUX (HAaKTOPOB: aOMOTHUYECKHE, OMOTHYECKHE, aHTPOIOICHHBIE.
OOmme 3aKOHOMEPHOCTH JEHCTBUA d3Kojormueckux Qaxrtopos. IIpasumiio
munumyma (K. Imnpenrens, FO. JIn6ux). TonepaHTHOCTb. DBpUOHOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue ¢aktopsl. CBeT Kak 3kosorudeckuil daktop. JlelicTBue pa3HbIX
YYAaCTKOB COJHEYHOI'O0 CHEKTpa Ha OPraHu3Mbl. OKOJOTMYECKHE TIPYMIbI
pPACTEHUH M JXUBOTHBIX IIO0 OTHOIIEHUIO K cBeTy. CHrHaibHas poiib CBeTa.
doronepruoausM.

TemnepaTypa kak 3kojorudeckuil Qaxrop. J[lelictBue Temmnepartypbl Ha
Oopra"u3Msbl. [IOMKHUIIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak akonoruyeckuit ¢dakrop. IlpucnocoOnenuss pacteHUd K
HOJIepKAaHUI0 BOAHOro Oanmanca. Knaccudukaumsi pacTeHHI MO OTHOLICHHIO K
BoJie. IIpucrnocoGeHus )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEXHUMA.

Cpensl oOMTaHUS OPraHU3MOB: BOJHAs, HAa3eMHO-BO3JYyILIHAs, IOYBEHHas,
rIyOMHHAs  NOJIOYBEHHAs, BHyTpuopraHuzMeHHas. DU3NKO-XMMHUYECKUE
OCOOEHHOCTH cpenl obuTaHust opraHu3MmoB. IIpucrocobieHus OpraHu3MoOB K
KHU3HU B Pa3HbIX CpPElax.

buonornueckue put™mbl. BHerHue v BHyTpeHHUE pUTMBL. CyTOYHBIEC U TOAUYHbBIE
put™bl. [Ipucnoco6ieHHOCTh OpraHM3MOB K CE30HHBIM H3MEHEHUSM YCIOBUH
KU3HU.

XKwuznennsle ¢popmbl opraHuzmMoB. IlonsaTHe o xu3HeHHOH (opme. KuzHeHHbIe
(dbopMbI pacTeHuil: 1epeBbs, KYCTapHHKH, KYCTapHHUYKH, MHOTOJIETHHE TpPaBbl,
ofHoJIeTHHE TpaBbl. JKU3HEHHbIE ()OPMBI JKUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI,
a’poOuoHThl. OCOOEHHOCTH CTpOEHUS U 00pa3a KU3HHU.

buotnueckue ¢axtoprel. Buabsl OMOTHYECKUX B3aMMOACHCTBUN: KOHKYpPEHLHS,
XUIHUYECTBO, cUMOM03 U ero gopmsl. Ilapasutusm, koomnepauus, MyTyaau3M,
KOMMEHCAJIN3M (KBapTHPAHTCTBO, HaXJIEOHUYECTBO). Hetpoduueckue
B3auMozencTBus  (Tormmueckue, (dopuueckue, (abpuueckue). 3HAUCHHE
OMOTUYECKUX B3aUMOJCHCTBUN MJii CYIIECTBOBAHMS OPraHU3MOB B Cpele

obutanus. [IpyHIIMIT KOHKYPEHTHOTO UCKIIIOYEHUS

7.3

DKOJIOTHISCKHE XapaKTECPUCTUKU TIOIYJIAINHN. HOHYJ'ISIIII/ISI KaK OuoJIornuecKas

cuctema. Posib HEOTHOPOTHOCTH Cpenbl, pu3ndeckux 6apbepoB U OCOOCHHOCTEN




Oouosoruu BUJOB B (DOPMUPOBAHHUU IPOCTPAHCTBEHHOM CTPYKTYphl HMOMYJISLUI.
OcHOBHBIE MOKa3aTeIW MOMYJSLUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pAacTHas W
IIOJIOBAst CTPYKTYpa, pOXKIAEMOCTb, IPUPOCT, TEMI POCTa, CMEPTHOCTH,
MUTPALIUSL.

Okosnornyeckass CTpykrypa nomyisuuu. OLEeHKa YHMCIEHHOCTH MOIYJISIHH.
JvHamuka nmomynsauuu U e€ peryisnus. buoTHueckuil moTeHnuas MONyJsuuu.
MonemupoBanue IMHaMMKU — nomyisuuu.  KpuBble  pocTa  4MCIEHHOCTH
nonynauuy. Kpusele BpDKMBaHUA. Perynsiuus 4ucCIEHHOCTH MONYJALUNA: POJb
(GakToOpoB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOIMYECKHE
crpateruu BuoB (r- u K-crparerun).

[TonsiTHe 00 AKOIOrHYECKOM HUIlle BUa. MectooOuTanre. MHOroOMepHasi MOJIEIb
skonorndyecko Humm JIx.JM. XatumHcoHa. Pa3zMephl 3KOIOrMYecKOW HUIIM.
[TorenuumanbHas U peaJu30BaHHAs HUILU.

Bun kak cucrema nomynsauui. Apeansl BUAOB. BuABI M HMX JKU3HEHHBIE
cTpaTeruu.  3aKOHOMEPHOCTHM  MOBEJEHMS W MWUIPAllUd  JKUBOTHBIX.

buonorudeckne HHBa3UHU JYXCpPOAHbIX BUJI0OB

7.4

CoobmectBa opranu3zMoB. buoueHos3 u ero crpykrypa. CBsA3M MeXIy
opraHu3dMaMM B OuoIleHO3€. JKochcTeMa Kak OTKpbiTasg cucrema (A.J[x.
Tencnu). OyHKIMOHANBHBIE ONOKH OpraHU3MOB B JKOCHCTEME: IMPOIYIICHTHI,
KOHCYMEHTHI, peAyueHTsl. Tpoduueckue ypoBHu. Tpoduueckue menu U CETH.
Abuorndeckne Omoku 3kocucteM. [1ouBBI M MBI B dKOcHcTeMax. Kpyrosopor
BEIIECTB U MOTOK HEPIHH B SKOCUCTEME.

OcHoBHBIE TIOKa3aTelu 3KOCHUCTeMbl. buomacca u mpoaykius. DKOJIOTHYECKUE
MAPaMUIbI YUCENT, OMOMACChI U DHEPTUH.

HampaBneHHbIE 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIleccuH. llepBuuHBIE U
BTOPUYHBIE CYKIIECCHM M WX TMPUYUHBL. AHTpPOIOTCHHBIC BO3JCHCTBUS Ha
cykueccuu. KimumakcHoe cooOmiectBo. bruopaznoobpasue u moiaHOTa KpyroBOpoTa
BEIIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[Ipupoansie 3KOocHCTEMBI. AHTPONOIE€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMA.
Arporienos. Paznuuuns Mex1y aHTpONOTr€HHBIMU U ITPUPOJTHBIMU YKOCHCTEMaAMH.
VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢uopa u
¢dayna. CuHaHTponu3anus ropojckoi paynsl. buonorndeckoe u xX03siiCTBEHHOE
3HAYEHHUE arpoO’KOCHCTEM H YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (hopMHUpOBaHUS
OCHOBHBIX B3aMMOJICICTBUII OPraHU3MOB B SKOCHUCTEMAX.

[lepeHoc sHeprum M BEHIECTB MEXKIY CMEXKHBIMU SKOCHUCTEMAMHU.Y CTOMYMBOCTD
OPraHU3MOB, TMONYJALMM W SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPOIOTEHHBIX BO3/1EHCTBUM

7.5

buochepa — oOmennanerapuass o0ojouka 3eMiM, TJA€ CYIIECTBYET WIH




cyuiecTBoBajia >Ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u €€ coctan. JKuBoe BeecTBo 6rochepsl U ero GyHKIHHU.
3aKOHOMEpHOCTH cyllecTBoBaHMsI Ouocdepbl. OcobeHHOCTH Ouochepbl Kak
rI00anbHONM  dKOcucTeMbl.  JlMHaMu4yeckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB W OHWOT€OXMMHYECKHE IUKIBI (yriepoja, a3oTa).
PutmMuuHOCTS siBIeHU# B Onocdepe.

3oHanbHOCTh Onochepsl. Ilonsatue o 6uome. OCHOBHBIE OMOMBI CyIIW: TYHIpA,
XBOIHBIC JIeca, CMEIIAaHHbIE M IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MYCTHIHM, TPONMUYECKUE Jieca, BBICOKOTOpha. KimMmaTt, pacTUTENbHBIA U
JKUBOTHBIM MUp OMOMOB CYLIH.

CtpykTypa W (YHKIHS KHUBBIX CHCTEM, OLEHKAa MX PECYpCHOTO MOTEHLWala U

ouocdepHbIX QyHKUINN

7.6

DKOJIOTUYECKUE KPU3UCH U WX NMpUUYUHBL. BozneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOW CpeElbl.
OxpaHna BOIHBIX pecypcoB. Pa3zpymenne noussl. OXpaHa IMOYBEHHBIX PECYpPCOB.
N3menenue kmmara.

AHTpONOreHHOE BO3JCHCTBUE HA PACTUTENIBHBIA W KUBOTHBIA Mup. Oxpana
pPACTUTEIBHOIO U JKUBOTHOrO MHpa. OCHOBHBIE NPHHLMIIBI OXPaHbl IPUPOJBI.
Kpacubie knuru. Ocobo oxpansembie npuponnbie Tepputopun (OOIIT).
boranuueckue caibl 1 30010rMUECKHAE TAPKH.

OCHOBHBIE TPUHLUIBI YCTOWYMBOTO pa3BUTUS YEIOBEYECTBA M IPUPOJBIL.
PamyionanpHOEe  MPUPOAONONB30BAHME W COXPAaHEHHE  OMOJIOTHYECKOro

pa3HooOpazus 3emiu




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






