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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no yueOHOMY mpeamety «buonorus» (ganee - OuoyorHs) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

Cornacio mnonoxenusim GI'OC COO mnpoduiibHble yueOHBIE NPEIMETHI,
n3yuyaemble Ha YIJIyOJE€HHOM YpOBHE, SIBJISIIOTCS criocoOoM nuddepeHnunanuu
o0ydyeHUss Ha ypOBHE cpejHero oOuiero oOpa3oBaHUs W NPU3BaHBI 00ECIEYUTH
IPEEeMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpeIHUM OOLIUM, CpEeIHUM
npodeccuoHaIbHBIM M BBICIIUM 00pa3oBaHHeM. B To ke BpeMs KaXKIbIi U3 3TUX
y4eOHBIX TPEIMETOB JOJKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE pPEIICHHE
oOpa3oBaTelbHBIX, BOCHUTATEIbHBIX M PA3BUBAIOLIMX 3a/a4, CBSA3aHHBIX C
npodopreHTaleil 00yJarmuxcss 1 CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM
00JlacTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWMOJIOTHUEH, MEIMIIMHOM, KOJIOTHEH,
NICUXOJIOTHUEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma no yuebHomy npeamety «buonorus» qaét npeacTaBiIeHHe O HEeIH
U 3a/1auax u3ydeHusi yueOHoro npenmera «buonorus» Ha yriayOoi€HHOM YpOBHE,
onpejeNsieT o00s3arenbHOe (MHBApMAHTHOE) TIPEIIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBaHHME II0 pa3feiaaM M TeMaM, paclpeleseHue 10 Kiaccam,
PEKOMEHyeT MOCIEA0BATeIbHOCT, M3Y4YeHUs Y4eOHOro marepuana ¢ yd&€Tom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3pacTHBIX 0COOEHHOCTEN 00yuatomuxcs. B mporpamme 1o 6uosioruu peaan3oBaH
MIPUHIIAIT IPEEMCTBEHHOCTHU C U3y4YE€HUEM OMOJIOTHMH Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus, Omaromaps YeMmMy MpPOCMATPUBAETCA  HAMPABICHHOCTh  Ha
NOCNEyIolee pa3BUTHE OWOJOTUYECKMX 3HAHWW, OPUEHTUPOBAHHBIX HA
dbopMHUpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHUYECKOTO
MBILUICHUS, IPEACTABICHUH 0 37J0pOBOM 00pa3e KHU3HHU, HAa BOCIIUTaHHE OEPEKHOTO
OTHONICHUS K OKpYXalollel MPUpoIHON cpeae. B mporpamme 1o 6uomoruu Takxe
MOKa3aHbl BO3MOXHOCTHM YydeOHOro nmnpeaMera «buonorus» B peanu3alnuu
tpeboBannit ®I'OC COO K mIaHUPYEeMbIM JTUYHOCTHBIM, METANpPEIMETHBIM H
MIPEIMETHBIM pe3yibTaTaM 00y4ueHus U B POPMUPOBAHIHN OCHOBHBIX BUIOB yUeOHO-
MO3HABATENIbHON JEATENIbHOCTH OOYYaloIIMXCsl 1O OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOTO 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VY4eOnpiii npeameTr «bruonorus» Ha ypoBHE cpeaHero o0Imero oopa3oBaHUs
3aBepluaeT OMoNIornyeckoe 00pa3oBaHUeE B IIKOJIE U OPUEHTUPOBAH Ha PACIIMPEHHE
1 yriayOJieHne 3HaHUW 00y4YaronInuXcsi O dKUBOW MPUPOJIE, OCHOBAX MOJIEKYJIAPHOU U
KJIETOYHOU OMOJ0TUM, SMOPUOIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, SBOJIFOLIMOHHOIO YYEHUS U IKOJIOTHH.



N3yuenue yuebHOoro mpeamera «buonorus» Ha YIIIyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
Ouosioruueckoro  o0Opa3oBaHUsi B  By3aX M OpraHM3alusX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIISET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX TpPU  HU3YYEHUU  OO0y4YarOIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TH 3HaHHSA TOJy4arOT pa3zButhe. Taxk,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3Me 4YeJlOBeKa, OOLIMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYUYEHHBIMU OOYYaIOUMMHUCS TPH U3YYECHHUH
bu3nKu, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpamMmbl 1o yuyeOHOMYy mnpeamery "buomnorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIOIMOHHBIA MMOAXOAbl K M3yUYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIOIMHA OPraHUYECKOTr0 MUpa Ha 3emie,
COXpaHeHUs OUOJIOTUYeCcKOro pa3HooOpasus miuaHeThl. Tak, B 10 kmacce u3yyarorces
OCHOBBI MOJIEKYJISIDHOW H KJIETOYHOW OHOJOTHUH, SMOPUOJIIOTHH M OHOJIOTHH
pa3BUTHsI, TEHETHUKU MU CEJIEKIUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OHOJIOTHH,
aAKTyaIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcss 1Mo OOTaHMKE, 300JI0TUH, AHATOMUH,
¢uznonoruu yenoBeka. B 11 kiacce u3yyarorcs 3BOJTIONMOHHOE YY€HUE, OCHOBBI
9KOJIOTUH U YYeHHue 0 ouocdepe.

VYyeOupiii  mpeamer  «buonorus»  Tpu3BaH  00ECHEYUTh  OCBOCHHE
00y4JaromMUMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, MJIEH, MPUHITUIIOB U MPaBUJI,
JIe)KaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJIAIOLIUXCA HAYUYHBIX JTOCTH)KEHUSX, COBPEMEHHBIX
UCCIIEIOBAHUIX B OMOJIOTHH, IPUKIIAHBIX aClIEKTaX OMOJIOrMYecKUX 3HaHUU. s
pa3BUTUS M TOJJAEpPKAHUS HHTepeca OO0ydaromMXcsi K OHOJOTHMM Hapsay co
3HAYUTEIBHBIM O0OBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU IPOrPAMMBI
no OMONOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PAa3BUTHS
TOW WJTM MHOM 001acTH OMOJIOTUH, BKJIAJJOM OT€YECTBEHHBIX U 3apyO0eKHBIX yUEHBIX
B PEIICHNE BAXKHEUIINX OMOJIOTMYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Lenp uzyuenus yueOHoro npeamera «buonorusp» Ha yrmyOia€éHHOM YpOBHE —
OBJIaJICHUE  OOy4YalIIMMHUCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3alliy JKUBBIX CHCTEM pAa3HONO paHra M MNPUOOPETEHHE YMEHMI
MCII0JIb30BaTh 3TU 3HAHUS B (POPMHUPOBAHUU MHTEpECA K ONPENENEHHON 00acTH



po(ecCUOHaNbHON N1€ATENbHOCTH, CBSI3aHHOW C OMOJOrMed, Wih K BbIOOPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTmwkenue T1ienM W3ydeHWs ydeOHoro mpenamera «buomorus» Ha
yrayOn€HHOM YpOBHE 00€CIIeYnBaCTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MIpaBUIIaX, COCTABJISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTHHY MHPA; O
CTPOCHHHM, MHOTO0Opa3Wh U OCOOEHHOCTSAX OHMOJIOTMYECKUX CHUCTEM (KJIeTKa,
OpraHu3M, MOMYJIAIus, B, OMOTE€OIIeHO3, Orocdepa); O BBIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIUXCA C METOJaMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOW W
KJICTOYHOM OMOJIOTHH, SMOPHOJIOTHH M OWOJIOTHH Pa3BUTHS, TCHETUKU U CEJICKITUH,
OMOTEXHOJIOTUM W CHHTETHYECKOW OWOJIOTHH, IaJICOHTOJOTHH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEACHUS OHMOJOTHYCCKUX MCCIICIOBAaHUN B
nabopatopun W B mpuponae (HaONIOACHWE, W3MEPCHHE, OKCIICPUMECHT,
MOJICIMPOBAHHE);

OBJIaJIcHNE OOYYarOIIMMUCS yMCHHUSAMHU: CaMOCTOSTEIBHO  HaXOIWTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALIMIO; TOIH30BATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHE W CUMBOJIMKOM; YCTaHaBIMBATh CBSA3b MEXKIY
pa3BUTHEM OHOJIOTMM U COIUAIbHO-)KOHOMHUYECKHUMU M  OIKOJIOTHYECKUMHU
npoOJieMaMu 4YeJIOBEYeCTBa; OLIEHUBATH IOCIEACTBUSI CBOCH IEATEIBHOCTU IO
OTHOIICHUIO K OKPY)Kalollel NpUpPOJHOU cpelie, COOCTBEHHOMY 3J0POBBIO H
3MI0POBBIO  OKPYKAIOIIUX  JIIOJIel; OOOCHOBBIBaTH M  COOJIFOAATH  MEPHI
npouIakTUKH WHOEKIIMOHHBIX 3a00JICBAaHUM, MpaBUJia TIOBEICHHUS B MPUPOJAC H
obecrieueHus1 OE30MACHOCTH COOCTBEHHOM >KM3HEIEATECIILHOCTH B UPE3BBIUYAMHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE y 00YJAIONIUXCSI UHTEJUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpoliecce 3HAKOMCTBA C  BBIJAIOIIMMHCS OTKPBITUSAMH U COBPEMEHHBIMU
MCCJICIOBAHUSMH B OHWOJIOTHUH, PEHIAeMbIMU €10 MpoOJIeMaMu, METO0JIOTHEH
OMOJOTUYECKOTO UCCIIEeIOBAHUS, TPOBEICHUS SKCIIEPUMEHTAIBHBIX HUCCIIEIOBAHUH,
perieHusi OMOJIOTMYECKUX 3aj]lad, MOJCIUPOBAHMS OHOJIOTHUYECKHX OOBEKTOB M
MPOIIECCOB;

BOCIIUTaHUE Y O0YyYaroONIMXcsi IEHHOCTHOTO OTHOMICHUS K KUBOW MPHUPOJIC B
IEJIOM M K OTJEIBHBIM €€ 00bEeKTaM U SABJICHUSIM; (OPMUPOBAHUE IKOTOTHIECKOM,
TeHETHYECKOW TPaMOTHOCTH, O0IIIeH KyIbTYPHI TOBEACHUS B IPUPOJIC; UHTETPAIUH
€CTECTBEHHO-HAYYHBIX 3HAHUI;



npuobpereHre  O0yYarOMMMHUCA  KOMIIETEHTHOCTH B pallMOHAJIBbHOM
MIPUPOIOTIONB30BAHIH (COOIIOIEHUE TTPABHII TIOBECHHUSI B IPUPO/IC, OXPaHBI BUJIOB,
IKOCHUCTEM, OHOCc(ephl), COXPAHEHHH COOCTBEHHOIO 3J0pPOBbsi U 3JI0POBBS
OKpYyXKaromux Jrojeid  (coOmrogeHuss Mep NOpouIakTUKu — 3a00JeBaHUM,
oOecrnieueHrne OE30MAaCHOCTH JKU3HEACATCIFHOCTH B YPE3BBIYAMHBIX CUTYaIHAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUN U YMEHUH B TOBCEIHEBHOM JKU3HU;

co3ZgaHue  YCJIOBUM  JJid  OCO3HAHHOIO  BbIOOpa  OoOydHarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy npodecCHOHAaTbHOMY CaMOOMNpPENENEeHNI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTSIMHU PETHOHA.

OO61iee 4MCcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero oduiero oopa3zoBanusi, coctaiser 204 gaca: B 10 knacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHs] OHMOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHIEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJKEHUE OMOJIOTrMYECKOro O00pa3oBaHUs B  OpraHu3alUsax CpeaHEro
npodeccCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MTPU 00YUEHHH OMOJIOTHUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJEHUE JTaOOpaTOPHBIX U TMpaKTUUECKuX pador. Takxke ydacTue
0oOy4JaromuXxcs B BBHIMOJIHEHUH MPOEKTHBIX M Y4eOHO-UCCIEeN0BATENbCKUX PabdoT,
TEMaTUKa KOTOPBIX ONPEIETISETCSl yYUTEIeM Ha OCHOBE UMEIOIIUXCS MaTepUAIIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyaapctBeHHou utoropoit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, V.
I'apsen, I'. Mennens, B. Y. Bepnanckuit, U. I1. ITaBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuupel u cxembl: «CBsi3b OMOJOTMU C APYTMMH Haykamuy», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh W YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpPraHHU3alLlus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanus. [lonsaTre o 3aBUCUMON U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl UCKaXkeHHsT pPe3yabTaTOB »JKcrepumeHTta. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszma», «buoreounenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6opynoBaHue: 1abopaTopHOEe 000pYA0BaAHUE JJIsl TPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE TMOJOXKEHUS COBPEMEHHOW KJIETOUYHOMU
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUkpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOA0B MUKPOCKOIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIETKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOPETYISINUU. MUHEpabHbIE BELIECTBA KIETKU, UX OHoNorndeckas poib. Posb
KaTUOHOB M aHWOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenarypauusi. CpoiictBa OenkoB. Krnaccudukauuss  OGeiakoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruApodoOHBIE cBOMcTBa. Knaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun kommiementapHocTH. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu AT®. BoccTaHoBIECHHBIE MEPEHOCUUKHU, UX PYHKIIMHU B
kietke. [pyeue nykneozuompugocpamor (HT®). Cexenuponanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouosiorusi: OMOXMMHUYECKHME U OHOo(HU3NUYEeCKHue UCCIeI0BaHUs
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yuikunc, P. @pankius, O.
Conrep, C. [Ipy3unep.

Juarpammel: «Pacnpenenenne XMMUYECKUX JIIEMEHTOB B HEXKUBOM MPUPOAEN,
«PacmpenienieHue XMMHUYECKUX AJIEMEHTOB B KUBOW MPUPOJE».

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XUMUYECKas MOCy1a U 000pyI0BaHUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopaTtopHas padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BBIICTICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoTUueckas U mpokapuoruyeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKapUOTHUYECKON KileTku. [nazmaruueckas
MeMmOpana (razmaiiemma). CTpykTypa miiazMatudeckoil MemOpanbsl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbINA (AU y3us, o0nerdy€HHas
mubdy3ust), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIM TpPaHCIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIHUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U (QyHKIHUH
KJIETOYHOM CTEHKU PACTeHUM, TpUOOB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kiIeTkd. OHOMeMOpaHHbIE OPraHOU/ bl KIETKH: 3HA0I1azMartnyeckas cetb (I11C),
anmapat [onbku, JIUM30COMBI, UX CTpoeHHue U (GyHKIMH. B3auMocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOUHBIX MeMOpaH. ['mankuii (arpanyJIsspHBIN) SHIOTIIIa3MAaTHIECKUN PETUKYITYM.
Cexperopnas ¢ynkuus anmnaparta ['onbmxu. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmupoexa benkos 6 annapame [ onvoxcu. TpaHCOPT BelIECTB B
KJeTke. Bakyonn pacturenbHbIX KieTOK. Kiertounsiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE U CIIOKHBIE MIACTHABI (POTOCUHTE3UPYIOLINX YKAPUOT. XIJIOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBpIIIEUHbIE — KIETKH.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka sjipa, XpOMAaTHH, KapHOILUIa3Ma, SJIPBIIIKUA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KJIeTKW», «CTpoeHHWEe  pacTUTeNbHOW  KiIeTkm», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTuyeckas padora «M3yueHnue ABMKCHUS [IUTOIIIA3MBI B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0MeH BelleCTB M NpeBpalleHUe JHEPIUH B KJIETKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIM XapaKTep pPEaKIUi KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gdomocunmesa. IlpogykTuBHOCTH hoTOCUHTE3a. BiusiHue pa3nuyHbIX GakTOpOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
bochopunmnpoBanue. Inepeus memopannozo epaoueruma npomonos. Cunmes ATD:



paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELLECTB Nepesi aHadpOOHbIM. D()PEKTUBHOCTh IHEPIETUYECKOTO OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas pabdora «3ydeHre KaTaquTHUECKO aKTUBHOCTH (DEPMEHTOB
(Ha mpUMepe aMuJIa3bl UK KaTaias3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6oTa «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJ, ero cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B GnocunTese Gernka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). Monekynspnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycusbie 3a6oneBanus 4enoBeka, >kuBoTHbBIX, pactenuid. CITN]I, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamusz ooavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuuel n cxembl: «buocuntes 6enkay, «['eHeTnueckuit kon», «Bupycoi»,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TPOLIeCCOB, MpoTeKawmux B HHTep(dasze. [loaroTroBka KIeTKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexannsm perummkauuu JJHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTauu MUTO3a U MMPOUCXOIAIINE B HUX MPOIECCHI.
Tunsl Mmuto3a. KapnokuHes U IUTOKMHE3. bUOJIOTHYECKOE 3HAYEHUE MUTO34.

Perynsuus muToTHYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmapenus u ecudbenu xiemox. «lugposas
KemKay» — OuourH@opmamuyeckue Mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpamuun

Tabmumel 1 cxembl: «OKWU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpPOTIpenapaThl: «MUTO3 B KIETKax
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOPEITKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpazue OPTraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc00EHHOCTH CTPOCHUS U JKU3HEACSITEIIbHOCTH OJTHOKIIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKICTOYHBIE BOJOPOCIH, IPYTHE
npoTtucThl. KonoHHaNbHbIE OPTaHU3MBI.



B3aumocBsa3p 4acTed MHOIOKJIETOYHOI'O OpraHusma. TKaHu, Oprasel H
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. TUnbl paCTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAsl, TOKPOBHAS,
MpPOBOJALIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEHUM.

TkaHu XUBOTHBIX U YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENbHASA, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIOIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacteHui. Opransl U
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX )KMBOTHBIX. Hapy X HbI! U1 BHYTpeHHUM CKeyneT. CTPOEHUE U TUIIbI
COCJIMHEHUS KOCTEM.

JIBU>KeHHEe  OpraHuM3MoOB.  JIBH>KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0OoMIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX J>XMBOTHBIX W YEJIOBEKa:
MblIleyHas cuctema. Pedrnekc. CkeneTHble MBIIIIIBI U MX padoTa.

[Tutanne oprann3moB. [lornonienre BoApl, yraeKUCciIoro raza U MUHEpaIbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  KMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCIOKHEHHE CTPOCHUS JIETKMX [MO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOocHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE CcOCyIbl M KpoBb. Kpyru KpoBooOpaiieHusi. DBOIIOIUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Beinenenue y oprann3moB. Beiaenenue y pacteHuil. Beigenenre y )KUBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbiaeneHus. POunbTpanus, cekpeuus u
oOpaTHOe BcachblBaHHE KaK MEXaHH3Mbl pabOThl OpraHoB BblAeneHus. CBA3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBLACIWTEIBHOM cuUcTeMamu. Beinenenue y



MMO3BOHOYHBIX >KMUBOTHBIX W uenioBeka. [louku. CtpoeHune u (QyHKIIMOHUPOBaHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil U IUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTtukyna.
CpencTBa macCCUBHOM M XUMHYECKOM 3aIIUThI. OUTOHIIUABI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHHUTET. Teopusi KiIOHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHHI.

Paznpaxxumocte ©  perymsinuyds |y OpraHu3MoB. PazapaxumMocts y
OJTHOKJIETOYHBIX Opranu3MoB. Takcuchl. Pa3ipa’kuMoCTh U peryisius y pacTeHU M.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisinus y S>KHBOTHbIX. HepBHas
cucTtema U €€ OTIeJIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIEIbl TOJOBHOTO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pediekTopHas xyra. be3ycinoBHbIE U YCITIOBHBIC PE(IICKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKeie3bl 3HTOKPUHHOW CUCTEMBI U UX TOPMOHBI. /{eiicTBrE TOpMOHOB. B3anMoCBs3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucteMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBnos.

Tabmuuel u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHUE CTEOIS,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «J/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenurenbHas CcUCTEMa», «DHIOKpPUHHAs cucTeMa», «CTPOEHUE MBI,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras — cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHWU3MOB, MUKPOTpENapaTbl TKAHEW, PAKOBHHBI MOJUTFOCKOB, KOJUICKIIHH



HAaCEKOMBIX, WIJIOKOXKHX, *UBbIE AK3EMIUISIPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YEJIOBEKa,
0o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pPYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEHUI».

JlaGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHHMsI:  MOYKOBAaHUE,  CHOPYJIALMS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBbie KIETKW, WM rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
M€No3a W TOJOBOrO mporecca. Melo3 M ero MecTto B KU3HEHHOM LMKIIE
OpraHu3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKeIE3Hl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenme. Tumbl — ApoOGieHwHs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbILIEBbIX JIUCTKOB. B3anmHoe
BIUSHUE YacTel pa3BUBAIOIIETOCS 3apojbiiia (IMOpHUOHATBHAS WHIYKIINSA).
3aknagka TIUIaHA CTPOCHHUS KUBOTHOTO Kak Pe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHue Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pa3Buthe. Pa3Butue ¢ wmeraMopdo3oM Yy O€CO3BOHOYHBIX U
MMO3BOHOYHBIX UBOTHBIX. bHoOrMueckoe 3HaYE€HHE MPSIMOTO U HENPSIMOTO
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpoie. Tumbl pocTa >KUBOTHBIX. DakTOpbI
PEryJsiliM POCTa KUBOTHBIX U yeroBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KUBOTHBIX U 4esnoBeka. [leproapl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
AKU3HEHHOM IHKJIe pacTeHuil. OOpa3oBaHue CIIOP B Ipoiiecce Meio3a. ['ameTorenes
y pactenuii. OmI040TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEeTyJslMA OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabmumpl 1 cxeMmbl: «BereratuBHOoe pa3MHOXeHHE», «THUIbI Oecroyioro
pa3MHOXKEHUSD», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE 3BIJIEHBI»,
«Pa3MHOXeHne TUaApbD, «Meho3y, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SUIEKJIETK U crepMmaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe u
HEMpsSMOe pa3BuUTUe», «Pa3BUTHE MaWCKOro xyka», «Pa3Buthe capaHumny,
«PazButne NATYHIKA», «J[BOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pACTEHUI», «KW3HEHHBIN UK
MOPCKOM KanmycTb», <« KHU3HEHHBIN LUK MXa», <« KU3HEHHBIN UK MATOPOTHUKAY,
«OKW3HEHHBIN THUKII COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMAaTO30M10B, MOJENb « LMK pa3BUTHS JIATYLIKID.

JlabopaTopHasi padora «/3yueHue cTpoeHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIPENapaTax».

IIpakTnueckas padora «BblIABI€HUE TPU3HAKOB CXOJCTBA 3apOIBILICH
IIO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
pacTeHUN».

Tema 11. I'eHeTHka — HayKa 0 HAaCJEACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

HcTopus cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4EeCTBEHHBIX YYEHBIX B PAa3BUTUU T'€HETUKHU.
Pa6oter H. K. Konsiosa, H. M. BaBunosa, A. H. benoszepckoro, I'. /1. Kapnedenko,
10. A. ®dunmmmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI ~ TE€HETUKH: THUOPUAOJIOTHYCCKUN,  ITUTOJIOTHUECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpELUBAHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eauHooOpasusi rTuOpUA0B MepBoro nokoieHus. [lpasuno qomunupoBanus. Bropoit
3aKkOH MeHaens — 3aKOH pacUIeIUIeHUsT NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHusl. [ Umore3a YuCTOTHI TaMeT.

AHanu3upyroniee ckpemuBaHue. [IpomMexyTOUHbBIN XapakTep HaciaedOBaHUs.
Pacmiennenne npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HaCJIe0OBaHUs TPU3HAKOB. [[UTOIOTMYEeCKEe OCHOBBI JUTHOPHUIHOTO CKPEIIUBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HACJIEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpPHs HACTEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBI MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMeTHbIM Ioj. ['eHeTnyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak uenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM ajulenu3M. B3auMmoneucTtsue HeaUIeIbHBIX T'€HOB.
Kommniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3MOTOTHYECKUX  TPOLIECCOB, TOBEACHUS ¥  KOTHUTHBHBIX  (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHNU3MOB.

JdemoHcTpanumn

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3aKkoH
Mengaens», «AHamM3UpyroUee CKpemuBaHnue», «HemomHoe pomuHHMpoOBaHHEY,
«CueryeHHoe HacjledoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotunm  denomeka», «Kapuotun apozoduiby, «Kapuotum —nOTHIBY,
«MHOXeCTBEHHBIN anaenu3M», «B3anumo1eiCTBHE IT'€HOBY.

OGopynoBanue: MoOJAeNb s JACMOHCTpPAIMU 3aKOHOB €IWHOOOpa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporpemnapart: «/[po3odumna.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIUBAaHUS Y APO30(PUITB».

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpeabl npu  GopMHUpOBaHUU (PeHOTHMA.
N3MenunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKaIMOHHON n3MeHUuBOCTH. Hopma peakumu mpusHaka. BapuannoHHbIM
psan u BapuanmonHass kpuBasi (B. Moranncen). CpoiictBa MoaudUKalMOHHON
M3MEHYHUBOCTH.

I'enoTunuueckas N3MeHUYMBOCTh. CBOMCTBA TE€HOTHITMYECKOM M3MEHUYHMBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAaIl[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
T€HETUYECKOr0 pa3Ho0Opa3us B Mmpejiesiax 0JJHOrO BU/A.

MyTanoHHasT W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalUu. SaepHble U
nuToryiasMaTuyeckue mytanuu. CoMaTHYeCKHWE W TOJOBble MyTanuu. [IpuynHbI
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHAE€ HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo m3MeHunBoctu (H.M. BaBuiioB). BHesnepHass M3MEHUHUBOCTh U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w  cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarnoHHas
U3MEHYHUBOCTHY, «KombOuHaTuBHas U3MEHYHUBOCTDY, «Meiio3»,
«OmnomoTBopeHuey, «I eHeTnueckne 3a00JeBaHUS YeIOBeKay, «BUIbI MyTauiiy.

OGopynoBaHue: XKHBbIE M TepOapHbIE SK3EMIUIIPhl KOMHATHBIX PACTCHUH,
pucyHk# (portorpadun) KUBOTHBIX C Pa3TUNIHBIMU BUIAMH H3MCHUYUBOCTH.

JlabGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHYMBOCTH. IlOCTpoeHHME BapHallMOHHOTO psja H
BAPHALMOHHOW KPUBOM».



IIpakTnueckas padora «Mytamuu y aApo3opuiasl (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoeka. MexayHapoaHas IporpamMMma HCCIENOBaHUS TE€HOMA
yejaoBeKa.  MeToapl  UM3YYEHHMs] TEHETMKH  YEJOBEKa: T'€HEAIOTMYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE OTIPEACIICHUE TEeHOTHUIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHE, T€HOTUIMPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[T11P-ananu3a. HacnenctBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE B XPOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEapacioyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKONW T'€HETUKHU B MPENOTBPALICHUU U JICUEHUU T€HETUUYECKUX
3a007eBaHUi 4YelioBeKa. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCICJOBAHUN B
o0JlacTu peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY M XUMUYECKOMY 3arpsi3HEHUIO OKPY’KaroIiel cpenpl. ['eHeTnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabnuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs TE€HETUKU
yesioBekay, «I eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnuyeckas padora «CocTaBIE€HHUE U aHAIN3 POJTOCIOBHON.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKamus 1 celieKIus. 3apoxKIECHUE CENEKIUN U TOMECTUKALINY. Y YEeHUE
H. . BaBunoBa o lleHTpax NPOHMCXOXKICHHS M MHOTroo0Opasusi KyJIbTYPHBIX
pactenuii. Ponp cenexunu B CO3JaHUK COPTOB PAaCTEHUH U MOPOJ KUBOTHBIX. COPT,
nopoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBunona, ero 3naueHue Jjisl CEISKIIMOHHOW PabOTHI.

Meronpl ceneKnuoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHJAUBUIYaIbHBIM. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnrwiTanne
npousBoauTeNed Mo mOoTOoMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHIa MOTOMCTBA ¥ OTOOP O TEHOTUITY ¢ romoIbio aHanmmza J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paboOThI.
PannanoOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MyTalHUi Y KyJbTYPHBIX
dopm opranu3moB. Vcmonap30BaHHE TEHOMHOTO PEIAKTHPOBAHUS W METOJOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro matepuana sl CEIeKIHH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpemmMBaHWe, ~WiIM  WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3zoBaHue
retepo3uca B cenexkuuu. OtnanénHas rulOpuausanus. [Ipeononenue Oecruionus



MEKBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMKU PACTEeHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U U3yYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JTUKUX POJIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBIX  JHCUBOMHBIX 8 YENAX  VIYYUleHUs.
CYuecmeyiomux u co30aHusi HO8bIX NOPOO, JTUHUL U KPOCCO8, 8 MOM HUCIe C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoA02UL.

JdemMoHcTpanumn

Iloptpersi: H. WU. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmuipl v cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usl KyJIbTYPHBIX
pacteHui», «3aKOH TOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTH,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtaresesy.

JlaGoparopHasi padora «/3yueHne copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIITHUX >KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIMU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Jkekypeusi «OCHOBHBIE METOJIBI W JIOCTHIKEHHS CEJIEKI[MM PAaCTeHH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEIBHBIA YYacCTOK, B TEIUJIMYHOE XO35AUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAsA OMOJI0TUsA

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KyJIbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanuumonHas
OMOTEXHONOTHA:  XJIeOOMeUeHrne, TMONyYeHHEe KHUCIOMOJIOYHBIX TMPOAYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
TexHojorui. [Ipon3BoacTBO GeKa, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€HOMOB C LIEJIBIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX He BCTPEUAIOIIUECs B MPUPOJIe OMOCUHTETUYECKHE Ty TH.

Knerounas wnxkeHepus. MeToapl KyJabTypbl KJIE€TOK M TKAHEW PACTEHHU U
KUBOTHBIX. Kpumobanku. ComaTuueckass rHOpUAM3aUsS W COMATHYECKHUMH
smOpuoreHe3. lMcmonp30BaHWE TarIOWAOB B CEJIEKIMU pacTeHuid. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKIus
SMUEKJIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUA, KYTbIMUBUPOBAHUS U MUKDPOKIOHATLHOO0 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcOMHass U TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHCcTpyupoBanue pekoMOMHaHTHEIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM U TEHHOM MHKEHEPUN. JKOJIOTHUECKNE
U ATUYECKHE MPoOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
JIUArHOCTUKAa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YyesjoBeKa I OLEHKHU COCTOSIHMS €ro 340poBbs. lcronb30BaHHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHITaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLIeHUs 3a/1a4 IEPCOHAIN3UPOBAHHON MEIULIMHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaGoparopHas padora «l3ydyeHune o0bEKTOB OMOTEXHOIOTU.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

IKckypeusi «bUOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTENIBHASL CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHMOHHBIX MPEICTABJICHHH B
onosiorum

OpomonmonHas Teopuss Y. JlapBuna. IlpeanocbUiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HayuyHas AesaresnbHocTh Y. JlapBuHa.

JIBr>KyIue cuibl 3BoJironuu BU10B no Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACJEJICTBEHHAas W3MEHUYMBOCThb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunaTeTnueckor Teopun dBomonun (CTI). He#Tpanbhas
Tteopuss HBomroruu. CoBpeMeHHasi JBOJIONHMOHHAs  Ouosorus. 3HAYCHHE
ABOJIIOLIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn



[loptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, . 1. llImansraysen, [Jx. Xonaenn, . K.
benses.

Tabmuue! u cxemsl: «Cuctema xuBoi npupoasl (1o K. Jlunuero)», «Jlectuuna
KUBBIX cymiecTB (o Jlamapky)», «MexaHuzm (popMupoBaHus MPUCTIOCOOTECHUN Y
pacTeHuil u *kuBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta myremectBus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6Gei», «MHoroodpasue KyIbTypHbIX (GopM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BUAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOLIECHMS MABWXKYIIMX CHJI DBOMIOLUM», «OCHOBHBIE MOJOXEHUS
CUHTETUYECKON TEOPUU IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas eAuHuLa 3BoOUNA. COBPEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTyphl mnonyisiuuidi. M3Menenue
reHooHJa TOMYJSIMU KaK D3JIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpbl (ABUXKYIIKME CHUJIbI) HBOJIONUU. MyTalmOHHBIN
npouecc. KomOunatuBHass wu3MeHYuBOCTh. [Ipeiid reHoB — chyuaiiHble
HEHAaIpaBJIeHHbIC U3MEHEHMSI YacTOT ajulesell B momyisiusx. D¢ deKT ocHoBaTes.
Opdexm 6Gymouinounozo eopnviwika. CHUdCEHUE 2eHEeMUYECKO20 pAa3HO00pa3us:
npuuunsl u cieocmeus. llposenenue s¢hgpexma opetigha 2eHo8 8 HOILUIUX U MATBIX

NONYNAYUSX. Murpanumu. N3onsuus TTOITYJISIIIAM: reorpadudeckast
(mpocTpaHcTBeHHas ), Ouoorudeckas (pernpoayKTuBHas).
EcrectBennsiit orbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI

€CTECTBEHHOTO  O0TOOpa:  JBIKYIIUMN, CTAaOWIU3HPYIOIIMKN,  pa3phIBAIONIAM
(mm3pyntuBHbiii). [logoBoit oT60p. BO3HMKHOBEHHE W SBOJIONUS COIHUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IprcnocOONIEHHOCTh  OPTaHW3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOIUH.
BozaukHoBeHne mpucnocoOIeHui y opranu3MoB. ApoMoph03bl U UANO0A AN TAIIUH.
[Tpumeps! pucocobsIeHN y OpraHu3MOB: MOP(hOIOTHYEeCKUE, PU3NOIOTHIECKHE,
Oonoxumudeckue, ToBeaeHUeckue. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u crpykTypa. BumooOpazoBaHme Kak pe3yabTaT
MUKpPOIBOIOIMHU. M3omsmust — imtoueBor (akTop BUmooOpazoBanus. [lytn u
CIIOCOOBI BH1000pa30BaHUS: aJIJIONATPUYECKOE (reorpaduueckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monuIIONaAU3aIHS,
rubpuanzanus). JJTMTeTsHOCTh SBOTIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOTIOLMOHHOM OMONOrUH B pa3pabOTKe HAYYHbIX METOJ0B COXPaHEHHUS
O6uopazHooOpasusi. MUKPOIBOJIONUS U KOIBOJIOIUS IMApa3sUTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUSL YCTOMUYMBOCTH K AHTHOMOTHKAM M CIOCOOBI OOPBOBI €
HEW.

JdemoHncTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHasE W3MEHYMBOCTHY, «llomyndnuronHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIBl HBOJIIOIIUNY, «DKOJIOTHYECKass M30JSALUs MONYJSALUA ceBaHCKOU (openny,
«["eorpadpuyeckas N30JSMS TUCTBEHHULIBI CHOMPCKOMN U TUCTBEHHULIBI JJAyPCKON»,
«ITonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XepTB», «Cxema neulcTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylecTBOBaHUEY, « UHyCTprUanbHBbIM
MenaHu3m»,  «oKuBble — uckonaemble»,  «IIOKpOBUTENBCTBEHHAass  OKpacka
KUBOTHBIX», «[Ipenynpexnaronias OKpacka 3KHUBOTHBIX», «DHU3MOIOTHYECKUE
apantauuny, «l[Ipucnoco6eHHOCT, OpraHu3MOB U €€ OTHOCHTEIbHOCTHY,
«Kpurepuu Buna», «Buasl-nBoiHukmn», «CTpykTypa Buaa B npupoie», «Crnocoosl
BUI000pa3oBaHus», «I'eorpadguueckoe Bu1000pa3oBanne TPEX BUIOB JIAH IbIIICH,
«IKOJNIOTHYEeCKOe BUI000pa3oBaHUE BHUAOB CUHUID, «IlonMIionasl pacTeHuid»,
«KarmycTHO-peieuHbI THOPHUI.

ObopynoBanue: repbapuy pacTeHUH, KOJUIEKIIMYA HACEKOMBIX, Uydesia ITHIL U
3Bepell ¢ MpUMepaMu pa3IMYHbIX PUCIOCOOIEHUI, Yyuena NTULl U 3Bepei pa3HbIX
BUJOB, repOapuu pacTeHuM ONM3KUX BHUIOB, OOpa30BABIIUXCS pPa3IUYHBIMU
crocobamu.

JlabopaTopHas pa6ora «BbIsBIICHHE U3MEHUNBOCTH y 0COOEH OTHOTO BHIA».

JlabopaTopHas padora «IIprcrnocoOeHuss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11e71€CO00Pa3ZHOCThY.

JlabopaTopHass padora «CpaBHEHHME BHJOB 110 MOP(HOIOTHUUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U e€ pe3yJbTaThl

Meronbl  uM3ydeHus MakpolBosironuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus osBoiouuu. Ilepexoanbie @opmMbl U (QUIOTeHETHYECKHE PSIbI
OpPraHU3MOB.

buoreorpaduueckre meTonpl u3yueHus sBomonuu. CpaBHeHHE (IIOpHI U
(dayHsl MaTepukoB M OCTpoBOB. buoreorpaduyeckue obmactu 3emiun. Bunsi-
SHAEMUKHU U PEIIUKTBHI.

OMOpPHOIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOrHIECKUE METO/bl M3yUeHUs
IBOMIIOLMHU. ['€HeTHUecKMe MeXaHU3Mbl 3BOJIOLMHM OHTOI€HE3a M IOSBICHUSA
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMATUYECKUE METOAbI U3yUCHUS HBOTIONUU. [ OMOJIOTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOIIOIHUSI TCHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuUi.
HeoOpatumocTs 3BoionMu. ApanTtvBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

[optpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuibl 1 cxembl: «DUTOTCHETUYECKUMN Pl JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedansy,  «Punmoputbr»,  «CeMeHHbBIE
nanopoTHukny», «buoreorpaduueckue 30HBI 3eminy», «llpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE ¥ aHAJOTHYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YENOBEKAa M IIHMIaH3e», «[JIaBHBIC
HaIpaBJIEHUS dBOJIIOIUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOIIN .

O6GopynoBaHue: KOJIJICKIIUU, TepOapuu, MYJSIKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KU TOMOJIOTUUHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJICKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOreHe3 W
naHcnepmus. [loHay4yHble NpeacTaBiICHUS O 3apPOXKACHUM KU3HU (KPEAlMOHU3M ).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpKEHHE onbITaMu D.
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHne sXx1U3HU U aCTPOOHOJIOTHSI.

OcHOBHBIE 3Tarbl HEOPraHWYECKOU SBOJIIOLIUH. [Lmanerapnas
(reosoruueckasi) dBOJIONUSA. XHMHUYECKas OBOJIONHSA. AOHWOTCHHBIM CHHTE3
OopraHnyeckux BemiecTB u3 Heopranmyeckux. Omeir C. Mumnepa u I'. FOpm.
O6pazoBanue noaumepoB u3 MoHomepoB. KoanepBarnas runoreza A. . Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XongeiHa, reHeTwdeckas rumore3a .
Ménnepa. Pubosumsr (T. Yex) um rumoresa «mupa PHK» V. T'mnbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ncropus 3emiid 1 MeTO bl €€ n3yuyeHus. Mickonmaemble OpraHMuecKrue OCTaTKU.
I'eoxponosorust u e€ meroapl. OTHOCHUTENbHAST M aOCOJIIOTHAS T'€OXPOHOJOTHS.
['eoxpoHoorueckas mKana: 30Hbl, 3Pbl, IEPUOIbL, STOXU.

HavaneHble sTambl opraHudeckod 3BoJironuu. [losiBiieHWE W ABOIOUA
MEPBBIX KIETOK. DBOJIOIUSA MeTaboin3Ma. BO3ZHUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. [IponCXOXkJI€HME MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl HBOJIOLNUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpGhO3b
pacrenui. Bpixon pacreHut Ha cymy. IlosBiieHue CIIOpOBBIX pAacTEeHUH U
3aBoeBaHMEe UMM cCymu. CeMeHHble pacTteHusa. [IpoucxokaeHue IIBETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl 3BOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3b
*KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBbIE )KUBOTHBIC. JKM3HB B BOJIE. DBOIIOMUS TO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMUX U
ntull. [lpunmun wimodeBoro apomopdosa. OcBoeHue OECNO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MepuoAaM: apxeil, MpoTepo3oil,
najaeo30#, Me3030i, kaliHo30i. OO011as XapakTepruCTHKa KIIMMaTa ¥ T€OJOTUUECKUX
npoiieccoB. [losiBeHne M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPaHUSI — YKOJIOTUUECKUE KPU3UCHI Tponuioro. IIpuuunsl u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobdenHoctu. [IpoGiema coxpaneHnust GrnopasHooOpasus Ha 3emIie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. N.
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
U3YUYEHUIO caMo3apokaeHus xu3Hu», «Cxema ombita C. Mwumepa, I'. FOpuy»,
«JTambl  HEOPraHMYECKOW  H3BONIOUUNY»,  «['€oXpoHONIOrHYecKas  IIKajaay,
«HadanpHbIe ATalbl OPraHUYECKON HBONIOIUNY, «Cxema o0pa3oBaHUS DYKApHUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHUE BHpYycCay,
«Apomopdo3sl  pactrenuit»y, «PuHHOPUTHY, «OTHOKIETOYHBIE BOJOPOCIH,
«MHOroKIeTouHbIe BOJMOpOCINY, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHusi», «Oprasbl IIBETKOBBIX pacTeHUI», «Cxema pa3BUTHSI ) KUBOTHOTO MHUPaY,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumedanomnomnoctabeiey, «Ilnockue
yepBu», «UneHucroHorue», «PbuiObI», «3eMHOBOJHBIEY, «lIpecMbIKaroIuecs,
«IItney, «MitekonuTtaromuey, «Pa3Butue )xu3Hu B apXxeuckou spe», «PazButue
XKU3HA B IPOTEPO3OUMCKOU 3pen», «Pa3BuThe XKW3HM B MNAICO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XU3HU B KATHO30MCKOU 3pey,
«CoBpeMEHHasl CHCTEMA OPraHU4YECKOTO MUPAY.



O6GopynoBaHue: repOapuu pacTEHUM Ppa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BIIQXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJICKIIMU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, Uydelia MITUIl U 3BEPEH, KOJUICKIIUN
OKAMEHEJIOCTEW, TOJE3HBIX MCKOMAEMbIX, MYJSI)KA OpPraHHUYEeCKUX OCTaTKOB
OpPraHu3MOB.

BupryanbHas naboparopnas padora «MozaenupoBanue onsiToB Muiuiepa—
IOpu o u3ydeHunto abMOreHHOro CUHTE3a OPraHUYeCKUX COSTMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopnass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTHEJIOBY.

IpakTuueckas padora «/3yueHre ocoOOEHHOCTEN CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznenbl 1 3aaun aHTPOIIOJIOTUU. METOIbl aHTPOTIOJIOT U H.

CraHoBNEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
BO33peHUs. COBpEMEHHBIE HaYyYHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOp¢oJIOTHIECKHE, AMOPHOJIOTHYECKHE, ($hU3M0JI0T0-OMOXUMUYECKHE,
noBefeHyeckre. OTINUMs YeI0OBEeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TrOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOM
CUCTEMBI.

JBuxyiue cuibl (pakTopbl) aHTPOMOTeHe3a: OMOJIOTUYECKHE, COLMANIbHBIE.
CooTtHoreHre OMOIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue denoBekOOOpa3HbIe 00E3bsHBI
(IPOKOHCYJIBI) M PaHHUE IMOHTUBI — OOIIKE MPEIKH YeIIOBEKOOOPA3HBIX 00€3bsH U
moJieid. ABCTPaJONUTEKH — JBYHOTHE MpEeaKH Jrofei. UenoBek ymelnblid, nepBbie
M3TOTOBJIEHUS OpYyAUM Tpyaa. YemoBek NpsAMOXOSAIINN U IEPBBIA BBIXO/ JIOIEH 32
npenensl Adpukn. YenoBek reinensoeprekuii — o0l mpeok HeaH 1epTaTbCKOTO
YEeJIOBEKa M YEJIOBEKA Pa3yMHOro. YesmoBeK HEaHIIEPTaIbCKHUM KaK B JIIOJEH
XOJIOJHOTO KiuMMaTa. YeJNoBEK pa3syMHBIM COBPEMEHHOIO THIIA, JIECHUCOBCKUMU
YeJIOBEK, OCBOCHUE KOHTHHEHTOB 3a mnpenenamu Adpuku. [laneorenetnka u
MajJeoreHOMHUKA.

DBOJIIOIMSI COBPEMEHHOTI0 uenoBeka. EcTecTBeHHBI OTOOpP B MOMYJISLUAX
gerioBeka. MyTanMoHHBIA Tporiecc W noiaumopdusm. [lomynsiinoHHBIE BOHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss ¥ myTu pacceleHHsl 4yelaoBeKa IO IUIAHETe.
EnuncTtBo  dyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocoONEeHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoii cpespl u apelida reHoB Ha MOp(OIOTHIo U PU3HOTIOTUIO
YEJI0BEKA.

MexaucuMIuIMHapHbple  MeToAbl B (usnueckodl  (OMOJIOTHUYECKOiN)
AHTPOIIOJIOTHHM.  OBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBECUECKUX MOMYyISUUi. buoconuanbHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanue KO3BOTIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. lapsun, JI. Jluku, 4. 4. Porunckui, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeNeT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynIMMEHTHI U aTaBU3MbD, «J{BUKYIINE CUIIBI AaHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
IpEBO  4YeJOBEKa», «ABcTpanonutek», «YenoBek  yMmenblii», «YHenoBek
npAMOXOIAIINY, «JleHncoBckuil yenoBek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBeka», «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, TMpeaMEeTOB MaTepuaibHOU
KyJIbTYphl TPEIKOB 4YelioBeKa, penpoAykiuu (dortorpaduu) KapTUH C
MU(DOIOTHYECKUMU UM OUONEHCKMMHU CIOKETaMU TPOUCXOXKJEHUS YellOBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIoBeKa, MOJIEIb
yeperna YeJI0BeKa U yeperna MUMIIaH3€, MOJEIb KUCTH YeJIOBEKA U KUCTH ITUMIIaH3eE,
MOJEJIN TOpCa MPEIKOB YETIOBEKA.

JlabopaTopHass paGora «l3yueHue o0coOCHHOCTEH CTpPOCHHS CKelleTa
YEJI0BEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTnueckas padora «3yueHne SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokJieHre 1 pa3BuTue sKoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0oruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. lloneBbie HaOmOAEHUS. DKCHEPUMEHTHI B HKOJOTHH:
NpUpOJIHbIE W JabopaTopHble. MojenupoBaHue B SKOJOTMH. MOHUTOPUHT
OKpYKaIoIel Cpe/ibl: TOKAJIbHBIN, pErHOHABHBINA U TJI00ATbHBIN.

3HaueHUEe HKOJOTMYECKUX 3HAHUW I 4YeJoBeKa. JKOJOTHYEeCKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€M YEJIOBEYECTBA C MpUpoaond. DopMUpPOBaHUE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuibel U cxembl: «Paznensl 3konoruny», «Metonbl 3Konorum», «Cxema
MOHUTOPHUHTA OKPYKaIOLIEH CPEeIbI».

JlaGoparopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JercTBusd. Kiaccudukanus
HKOJIOTMYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUYECKHE, aHTponoreHHbie. O01me
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux Qakropos. Ilpasmio munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
pPa3HbIX YYaCTKOB COJTHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIbI
pacTeHUil M >KUBOTHBIX TO OTHOLIEHHIO K cBeTy. CurHajgbHas poOJjb CBeTa.
doTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmnepatypsl Ha
opraHu3Mbl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorudeckuit ¢aktop. IlpucmocobieHus pacteHui K
noJiiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHHil MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6eHust >)kUBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-xuMudecKue
0COOCHHOCTHU cpeJi 00uTaHusl opranu3MoB. [Iprucmoco6ieHnss OpraHu3MoB K KHU3HH
B pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHUE puUTMBbL. CyTOYHBIE U
rogu4Hble PUTMBL. [IpHCTIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUH JKU3HU.

XKuzuennsie popmbl opranu3MoB. [lousTue o xxu3sHeHHOM hopme. JKu3HEHHbIE
(dbopMBI pacTeHHil: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpPAaBBI,
OJTHOJIETHHE TPaBbl. JKW3HEHHBIC (HOPMBI )KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’po6moHThl. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HU.

buotnueckue aktopsl. Busibl O0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIUSA,
XHITHAYECTBO, cMMOM03 u ero (opmel. [lapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoJieicTBUSL  (Tomuyeckue,  Qopuueckue, (¢daOpuyeckue). 3HaYCHUE



OMOTHYECKUX B3aMMOJICUCTBUU IS CYIIECTBOBAHHMS OPraHU3MOB B Cpeje
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuun

Tabmuibl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOU CIEKTPY,
«IKOJIOTUYECKNE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOUTaHUS OpPraHu3MoB», «bBHUOJIOTUYECKUE PUTMBIY,
«Kuznennsie popMbl pacTeHui», « Ku3sHeHHbIE (OPMBI KUBOTHBIXY, « IKOCUCTEMA
HMIMPOKOJIMCTBEHHOTO Jecay, «IKocucTteMa XBOWHOro jeca», «llemu mutanus»,
«XUITHUYECTBOY, «ITapazutuzmy, «Konkypenuus», «CumM6mo3»,
«KommeHncanuzmy.

O6GopynoBaHue: repOapuyd pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, repOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX W TEHEBBIHOCIMBBIX PACTCHHM, CBETONIOOWBBIC, TCHEIIOOUBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIUU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3Bepei, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepoduram, Me3oputraM, KOMHATHBIC
pacTeHust JaHHBIX TPYIII, KOJJIEKIIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax,
repOapu M KOJUIGKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHH >KH3HHU, TepOapuu u
KOJUIEKIIMM PACTEHUNW W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (POPM, KOJUIEKIIMU
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHass paGora «BrpisiBIeHHE TPHUCIOCOOJIIEHUNA OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TPUCIIOCOOJICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MecT OOUTaHU.

Tema 8. Jxos0rusi BUA0B U MOMYJISAIMIA

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [lonynsmust ~ Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelbl, PU3NUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BHJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSALUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKIAAEMOCTb, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPAIUSI.

DKoyioruyeckasi CTpyktypa nonyisiuu. OIeHKa YUCIEHHOCTH MOIMYJISIIHH.
JluHaMKKa TONYJSIUK W €€ peryisinuus. buoThyeckuil moTeHuuan MOMyJIsAIUH.
MopenupoBanue JUHAMHUKY onyasiuuu. KpuBble pocTa YMCICHHOCTH TOMYJISIIUY.
KpuBbie BbDKMBaHMS. Perynsuusi 4YUCICHHOCTH NOMYJALMN: PoOJib (PAKTOPOB,



3aBUCSIINX U HE 3aBUCSIIMX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATEruu BUIOB (I- 1
K-ctparerun).

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb sKkojormyeckon Humu Jxk.M. XatymHcona. Pa3smepsl dKoyornyeckoun
Huy. [loTeHuuanpHas U peain30BaHHAS HULIH.

Bun kak cucrema nomymsinuid. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE
CTpAaTETHH. DKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJAEHUS M MUIPALMA KUBOTHBIX. buojormyeckue
MHBA3HH YY>KEPOJHBIX BUIOB.

JdemMoHcTpanumn

IToprper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU  MOIMYIISIUN»,
«lIpocTpaHcTBEHHas  CTpyKTypa  mnonmyisiuum», «Bo3pacTHble  IUpaMUJIbI
nonymanuny», «CKOpPOCTh  3acelieHHs] IOBEPXHOCTHM 3€MIIM  pa3IM4YHBIMU
opranuzMamMmn», «Mozenb s3kosorndeckort HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH JKUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOnenus ceMsiH pacCTEHUH K pacCeNeHUIO.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBsi3M MEXIy
OopraHu3MaMu B OUOIIEHO3E.

OkocucrteMa kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKUMOHATBHBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIyIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wikl B sKOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca 1 poAyKIus. DKOJOTHYECKHE
MUPAMUJIBI YHCEI, 0MOMACCHl U YHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpapneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. Knnmakcnoe cooOuiectBo. bruopasHoobpasue 1 mojHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKocUucmembl Mopeti U
oKeanog. Ixocucmemul MyHOp, 1€CO8, CMenel, NYyCMmbvlHb.

AHTpPOIIOreHHbIE 3KOCUCTEMBI. ATrpo3kocucTema. ArpoueHo3. Pazmuums
MEK]ly aHTPOIMOTE€HHBIMU U MIPUPOJIHBIMHU 3KOCUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
dnopa u ¢ayna. Cunantponuzauusi ropoickod Qaynsl. buonorumyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHUI OPTraHU3MOB B
skocuctemax. Ponv kackadHo2o 3¢hgexkma u 8udo8-30udpurxamopos (Kirouesvlx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMHU. Y CTOWYMBOCTh OPraHU3MOB, IOMYJISILIUN U DKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KO0NI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmseusi. MeToaoyorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX SKOCHCTEM.

JdemMoHcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmumet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHCTeMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IPYIITBI OPTaHU3MOB B SKOCHCTEME», « KpyroBopoT BEIIEeCTB B 3KocHcTeMe», «Llenn
nuTaHusA  (MacTOWIIHAS, JETPUTHAS)», «ODKOJOTHYECKas NHUpaMHaa YHCEID»,
«IKoNoruveckas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUN»,
«ObpazoBanue 6osotay, «llepBuyHnas cykmeccus», «BoccTaHoBIeHHE Jeca MOCIe
nokapa», «JKOoCUCTeMa 03epay», «ArpoieHo3», «KpyroBopoT BEIIeCTB M IOTOK
HHEPrUU B arporeHo3ey, «[Ipumeps ypOoskocuctem.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repOdapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHU, aKBAPUYM KaK MOJIEb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo0dKOCUCTEMBI».

JlabopaTopHasi pabGora «l3yueHue pa3zHOOOpa3usi MEIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «IKCKypCHsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
€IbHUK, Ha CYXO/I0JbHBIN WU TOMMEHHBIN JIYT, 03€P0, 00JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — obOmemnanerapHas o000j0Yka 3eMIH, TJ€ CYIICCTBYET WIIH
CyIIIeCTBOBaJa KU3Hb. PazButhe npeacraBiennii o Ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6mactu 6uochepsr u e€ coctas. JKuBoe
BeIecTBO Onochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cymiecTBoBaHusl 6rocheprl. OcobenHocTn 6Mocdepsbl Kak
ro0anpHOM 3K0ocucTeMBI. J[MHAaMUueckoe paBHOBecue B ouocdepe. KpyroBoportsl
BEIIECTB U OMOTCOXUMHUYECKHE IUKIIBI (Yriieposaa, a30Ta). PUTMUYHOCTH SIBICHMIA B
ouocdepe.



3oHanbHOCTH OuMochepsl. [lonsiTue o Gruome. OCHOBHBIE OMOMBI CYIIU: TYHJIPA,
XBOWHBIE Jieca, CMEIIaHHbIE M MIMPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOMUYECKUE JIECa, BEICOKOTOPhs. Kiumar, pacTUTEeNbHbIA U )KUBOTHBIN
MUp OMOMOB CYIIH.

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMANA U
ouochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. W. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B npupoae», «KpyroBopor kuciopoga B mpupoje»,
«KpyroBopot Boasl B mpupoje», «OcHOBHbIE OMOMBI cymny, «Kinmatudyeckue
nosica 3emnm», «Tynapa», «Taitra», «CMmemannasiii gecy», «IIMpOKOINCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbBIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTMYECKHE KPU3WCHI M WX TMpUYMHBL. Bo3jelcTBue deloBeka Ha
o6unocdepy. 3arpszHenne BO3ayHOM cpeabl. OxpaHa BO3ayXa. 3arps3HeHUE BOJHOM
cpeasl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OXxpaHa IOYBEHHBIX
pecypcoB. 3MeHeHue kinmara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTENBHBIA U KMBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacaeie xHuru. OcobGo oxpaHsembie mpupoanbie Tepputopun (OOIIT).
Bboranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonansHOE€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOrO
pazHooOpasust 3emun. OOIIKMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIC IMOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA PAa3BUTUSA OMNACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaiowerll U
KOHKYPEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u b6uopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcCHOBbI
IKOpeadbunumayuu dKocucmem u cnocobos 0O0pvbobl ¢ OUONOBPEHCOEHUAMU.
Pexoncmpyxkyus MopcKux u Ha3eMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmutiel u cxembl: «3arpsizHeHne atMochepb», «3arpsi3HEHHE THAPOCPEPHI»,
«3arpszHeHune mouBb», «[lapHuKoBEIH A3dhexT», «Ocob00 OXpaHseMbie TPUPOTHBIC
TeppuTOpUn», «Moaenu ynpapiasieMoro Mupa.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kauru Poccuiickoit denepannu, KpacHol KHUTH peTHOHA.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpefaHero oOmiero oOpa3oBaHUsA: JIMYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPEACIICHUIO, Haluuue momusayuu K OOyUYCHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCSI B CBOCH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CIMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHUU JOCTUTAIOTCS B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpollecCaM CaMOIIO3HAHMS, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAIIbHOTO Hapoaa Poccuiickon denepauuu, Opupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIEHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOTr0 BOCIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaKEHHE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATEILHOCTH MIPU CO3AaHUN YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4yeOHBIX ¢ T[O3HABATENbHBIX 3aJlay, BBINOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OINIMOHEHTOB MNpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Tiepes PonuHoil, ropaoctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJIbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOIBL,
nocTHXeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammure OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusIMHu Hapo10B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTpPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKUe, COOJIIOICHUE TUTUEHUYECKUX MTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHAUBHUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTh K TPYlY, OCO3HAHUE IICHHOCTH MacTEepCTBa, TPYAOJIIO0HE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud € Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IEC KaK UCTOUYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIINX BPE OKPYKAIOIIEH MPUPOTHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE HKOJOTHUYECKUE TMOCIEeACTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJMYHUe PA3BUTOTO DKOJIOTHYCCKOTO MBIITUICHHSI, SKOJIOTHICCKON KYJIBTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMUSA

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHTATEIBCKOW KYJIBTYpbl KaK CpEICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  pEecypcHble  MPOOJEeMBbl  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OWMOJOTUYECKUX 3HAHUM B IEIIX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHWMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEeNIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIE JJIs1 (POPMHUPOBAHUS MHPOBO33PCHUS OO0YJaIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
UCITOJIb3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPIHs, SBJICHHE, MPOIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeIoBaHre, HAOI0IeHNEe, U3MEPECHHE, IKCTICPUMEHT U JIPYTUE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromye GopMUpPOBaHKUE (PYHKITMOHAIBHOW IPAMOTHOCTH M COIMATBHOM
KOMIIETEHIITUM ~ OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

B pe3ynbTaTe u3ydeHus OMOJIOTHH Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus
y oOyuaromierocs OyayT cdhOpMUPOBaHBI IMO3HABAaTEIbHBIE YHHUBEPCATbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAIbHBIC YdYeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUSA, COBMECTHAS JACATCIBHOCTD.

MeranpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHETO OOIIETrO
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWUW 3HAHUUA MPHUEMBI JIOTHYECKOTO MBIILUICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTIpEeNeNsITh 1EeIN JeATEeIbHOCTH, 3a/aBas IMapaMeTpbl M KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS i1 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJA, BBISIBICHHBIX B PA3IHYHBIX WH()OPMAITMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCICACTBUMN JACATEIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIBCKOW U MTPOCKTHOM JICSITEILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBAaTh COOCTBCHHBIC 3aJlaud B 00pa30BaTEIBLHOM
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33/1a4H, TOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax MaHHBIX, B VHTEepHeTe), aHaIM3upOBaTh
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit MHGOpMaAILUU, HEOOXOIUMON JUIsl BBIMOJIHEHUS YYEOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Oounonornyeckoil uHPopManuu (cXeMbl, rpaduKH, AUArpPaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX c(epax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JManora Wi JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEeH, MPOSBIATh YBAKUTEILHOE OTHOIIIEHNUE K COOECETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HCMHOJb30BaTh MPEUMYILIECTBA KOMaH/IHOW W WHJUBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YJIeHa KOJIJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUN LEJEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7ja4l B 00pa3oBaTEILHOMN
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMUHBIX MPEIOUYTEHU;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWUW, ITOCTOSHHO IIOBBINIATH CBOW 0Opa3oBaTEIbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pe3yJlbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE CeDdS M IPYTrUX:
MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU APYTOrO YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKAHUA Y4YEOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
cnenuduyeckue it OMOJOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUH 1O
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUJBI JEATEILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUs.

[IpeameTrHbie pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buomorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KAapTUHBI MUpa, B
NO3HAHUU  3aKOHOB TMPUPOABI W  PEHIEHHH  TpoOJeM  palHMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHONIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CAMOPETYJNSIHUS, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJIOTHUYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKACHHS KYyJIbTYPHBIX PACTEHHU ), 3aKOHBI (€IMHO00pa3us
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl raMeT, HE3aBUCHUMOTO
HacienoBaHuss [. MeHngensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOM
m3meHunBocty H. . BaBuiosa), npuHUHUIBI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEPEHHE,
HaAOJIO/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKIJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCIIE
Oaktepuil, rpuOOB, PACTEHUHN, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHoOB pAacTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KHU3HEICATECIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max PacTeHHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
MpoLIeCCOB: 0OMEHa BEIIECTB (METa0ONM3M), IPEBPALEHUsI YHEPIrUU, OpOKEHMUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJBHOTO  pa3BUTUSA  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEXAY OPraHOMIaMU KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHaMMd M CHCTEMaMu OpraHOB Y pPACTeHHi, >KUBOTHBIX W 4YEJOBEKa U MX
GYHKIUAMHA, MEXIY CHUCTEMaMH OpPraHOB M WX (DYHKIHUAMHU, MEXKIY OSTallaMH
oOMeHa BelIeCTB, ATaraM KJIETOUYHOTO LUK U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
(dakTopamu cpeabl OOUTaHUS;

YMEHUE BBIABIISITh OTJIMYUTENIbHBIC MPU3HAKHA JKUBBIX CHUCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYIIIT;

yMEHHE peliaTh OUOJIOTHYeCKUe 3aa4i, BHISABIATh TPUUYNHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMHU MPOILIECCAMH U SIBJICHUSIMHU, JeNIaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJTYUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
npaBuia mpu padore ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LETb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJIYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(EpeHIUsX;

YMEHHE OLEHUBATH 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o0acTv GMOJIOTUH ¥ MEAULIMHBI (KIIOHUPOBAHUE, HCKYCCTBEHHOE OIII00TBOPEHUE,
HaIlpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBEIOOp Oynymier mnpodeccruoHambHOM
NEATEeNIbHOCTU B 00JlacTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34ICTBa, MUIIEBON MPOMBIILICHHOCTH, YITyOJsTh MMO3HABATEIbHbBIN
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUu u
IPOJOJDKEHNE OHMOJOrM4eckoro oOpa3oBaHHMS B OpraHu3alUsaX CpPEAHEro
PO(PeCCUOHATIBLHOTO U BBICILIENO0 00pa30BaHUsl.



[IpeameTrHble pe3ynbTaThl OCBOCHUS yueOHOro mpenmera «buomorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOHl €CTECTBEHHO-HAay4YHOH
KapTUHBl MHpa, B MO3HAHUMU 3aKOHOB NPHUPOABI M PEIICHUH 3SKOJIOTHYECKUX
npoOJeM 4YelnoBEeYecTBa, a TakKe€ B PEUIEHUU BOIPOCOB PALMOHAIBLHOTO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJAaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

yMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIIOYAET
OnpeJieieHls] M TMOHHMMAaHHUE CYIIHOCTH OCHOBOIOJIAralomuX OHOJIOTHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIOLMH), YUCHUS
(A. H. CeseprioBa — 0 nyTsIX U HampaBieHusx 3Boronuu, B.. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMuibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unbepra);

yMEHHE  BJIaJIeTh  OCHOBHBIMU  METOJaMU  HAy4YHOrO  IO3HAHUS,
UCIIOJIb3YEMBIMU B OUOJIOTUYECKUX MCCIIEIOBAaHUSIX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHEe, SKCIIEPUMEHT), CIIOCOOAMH BBISABICHHS H
OILICHKHU aHTPOIOT€HHBIX U3MEHEHU B MPUPO/IE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNPU3HAKU: BHUIOB, OHOTEOIEHO30B,
DKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJUIONATPUIECKOT0 M CUMITATPHUUECKOTO BH1000pa30BaHMs,
BIMSHUSL ~ JBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHoGOHJ  TOMYJISIHH,
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie 0OMTaHus, YepeqoBaHUsl HAMpaBICHUN
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpoOLEcCaMu 3BOJIIOLUH,
JOBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABJIATH  OTJIMUUTENbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BUJIOB K cpene oOuTaHusi, abMOTHUECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOINIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEN MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLIME aPryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHUYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CPeJibl OOUTaHUsI, €IUHCTBA



YEeIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA;

YMEHHUE pelIaTh OMOJOTUYECKUE 3a]]a4l, BBISIBIISTh IPUIMHHO-CIIEICTBEHHBIC
CBSI3M MEX/IY UCCIIEyeMbIMH OMOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMHU, 1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3YyIbTaTOB;

YMEHHE BBIMOJHATH JAOOpATOPHbIE M MPAKTUYECKUE pabdOoThl, COONIOAATH
npaBuiia npu pabote ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTATbHBIMHU
cpeacTBamu, QGOpMYyIHpPYS 1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TMOJYyUYECHHBIC
pe3yabTaThl U ICTaTh BHIBOBL;

yMEHUE YYacTBOBAaTh B Yy4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOIoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, W
NyOJIMYHO  TPEACTABIATH  MONYYCHHBIE  pe3ylbTaThl Ha  YYCHHUECKUX
KOH(EpEHIUSX;

YMEHUE OIEHUBATh TUIOTE3bl U TEOPHUU O MPOUCXOKICHUH KU3HHU, YEIOBEKA
M YEIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPeIOTBpAIICHUS
r1o0anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHaTbHON
JESITENBHOCTU B 001acTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHUS, METULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUM, CEJIBCKOTO XO35HCTBA, MUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEpEC, HANpPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U MNPOAOHKEHHE
OMOJIOTUYECKOTO 00pa30oBaHUsl B OpPraHU3aIUsAX CPEeIHEro MpPOo(ecCHOHANIBHOTO U
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTrBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/n Konrpoasubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
1 buonorus xak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUEHUE 2
3 brosorus KieTku 2 0.5
4 XHUMHUYECcKash OpraHu3anys KIeTKN 10 1
5 Crpoenue u GyHKIHUU KIETKU 8 2
5 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 Hacnencrsennas undopmanus u 9 05
peanuzanus e€ B KJIeTKe '
8 ’Kv3HEeHHBIN UK KIETKU 6 1
9 Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
11 I'eneTuka — Hayka O HACIEJACTBEHHOCTH H 5 05
W3MEHUYMBOCTH OPraHU3MOB '
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 1
14 I'eneTuka yenoseka 0.5
15 Cenexuust OpraHu3MoB 4 1




16 buorexnomorua u cuaTeTUYECKasa OMOJIOTUS 4
17 PesepBHOE Bpems
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102 13




11 KVIACC

KosunuyecTBo 4yacoB DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
) NMPOrpaMmblI Bcero Kontpoaeubie [ IpakTuteckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypesI
1 3aporKIeHNE U Pa3BUTHE YBOJIOIIHOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
2 MukposBontonus U €€ pe3yabTaTbl 14 2
3 Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emuie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY’Karolleu cpenoi
7 Opranu3Msbl ¥ cpesia 0OUTaHUS 9 15
8 DKOJIOTHS BUJIOB U TOMYJISIIII 9 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 12 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas 3KOCHCTEMA 6
11 YenoBek U OKpy»Karomias cpea 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
No KoanuyecTBO 4acoB Jara
DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
n/ Tema ypoka Bcer | KoHTpoabH IIpakTHyeck | H3Y'UCHH pecypebi
n 0 ble padoThI ue padoTsl s
buonorus kak
KOMIUIEKCHAsI HayKa
e POII buonorus - Poccuiickast a1eKTpOHHAS
1 1 KaK 49acTh 1 02.09.20
mikosta (resh.edu.ru)
COBPEMEHHOTO 26
obmecTBa
JKuBble CHCTEMBI U
2 . 1 03.09.20
HX CBOMCTBA
26
YpoBHeBast
3 OpraHu3aIus )KHUBBIX 1 04.09.20
CUCTEM 26
Hctopust oTKpbITHSA
4 1 U3YYCHUS KIIETKH. 1 09.09.20
Kinerounas Teopust 26
Metonsl
MOJIEKYJIIPHOU U
KJIETOYHOU
OMOJIOTHH.
5 1 0.5 10.09.20
[IpakTnueckas %
pabota «3ydenue
METOJIOB KJIETOUYHOU
Oouooruu




(xpomarorpadus,
anekTpodopes,

g depeHnnaIbHOe
HEHTPUDYTHPOBAHU
e, [ILIP)»

XUMHYECKUHA COCTAB
KIICTKHU

11.09.20
26

https://www.google.com/url?g=https://resh.edu.ru/subje
ct/5/10/ sa=D source=editors ust=1736896468253789
usg=A0VvVaw0k50Vx1EK 8DzPVrOEQ7eR

MuHepanbHble
BEIIEeCTBA KIETKH,
HUX OHOJIOrHYecKas
poib

16.09.20
26

https://www.google.com/url?g=https://resh.edu.ru/subje
ct/5/10/ sa=D source=editors ust=1736896468253789
usg=A0VvVaw0k50Vx1EK 8DzPVrOEQ7eR

Opranuueckue
BEIECTBA KIETKH —
OeIKu.
JlabopaTopHas
pabota
«O0HapyxeHne
0EIKOB C TIOMOIIIbIO
KaueCTBEHHBIX
peaxkuuin»

0.5

17.09.20
26

https://www.google.com/url?g=https://resh.edu.ru/subje
ct/5/10/ sa=D source=editors ust=1736896468253789
usg=A0vVaw0k50Vx1EK 8DzPVrOEQ7eR

CBolicTBa,
KJaccuukanus u
¢GbyHKIMHM OeNKOB

18.09.20
26

10

Opranunueckue
BEILECTBA KIETKU —
YTJIE€BO/IBI

23.09.20
26




11

Opranunueckue
BeIllECTBA KIJIETKU —
JUTTUIBI

24.09.20
26

12

Hyxkneunnosbie
kucnotel. JJHK n
PHK. JlabopaTtopHas
pabota
«HccnegoBanne
HYKJIEUHOBBIX
KHCJIOT,
BBIJICTICHHBIX U3
KJIETOK Pa3JIMYHBIX
OpPraHU3MOBY

0.5

25.09.20
26

13

Crpoenue u
dbyakuun ATO.
HApyrue
HyKJeo3uaTpudocd
atel (HT®D)

30.09.20
26

14

CeKkBEeHUpPOBaHUE
JHK. Metoapl
T€HOMHUKH,
TPaHCKPUIITOMUKH,
MPOTECOMUKH

01.10.20
26

15

Metonsl

CTPYKTYPHOM
6uonorun

02.10.20
26




16

TuIbl KIETOK.
IIpoxapuoTnueckas
KJIETKA

07.10.20
26

17

Crpoenue
3YKApUOTHYECKOMU
KIIETKU.
[IpakTrnueckas
pabota «M3yuenue
CBOWCTB KJIETOYHOU
MeMOpaHbI»

0.5

08.10.20
26

18

[ToBepXHOCTHBII
amnmapar KJIeTKH

09.10.20
26

19

OnHomMeMOpaHHbBIE
OpraHoubl KJIETKH.
[IpakTnueckas
paborta «M3ydyenue
JIBUKCHUS
LUTOIIa3MbI B
PacCTUTENBHBIX
KIIETKax»

0.5

14.10.20
26

20

[TomyaBTOHOMHEIE
OpraHOU/IbI KIECTKU:
MUTOXOHJIPUH,
TUTACTUIBI.
JlaGopatopHas
pabota
«HccnenoBanue
IUIa3MOJIM3a U

0.5

15.10.20
26




JCI1J1a3MOJIn3a B
PACTUTCIIbHBIX
KIICTKax»

21

HememOpanHbie
OpraHoubl KJIETKU

16.10.20
26

22

Crtpoenue u
(GyHKIMH siipa

21.10.20
26

23

CpaBHuTenpHas
XapaKTepUCTHKA
KJIIETOK DyKapHOT.
JlaGoparopHas
paborta «3yyenue
CTPOEHUS KJIETOK
Pa3IMYHbIX
OpPraHU3MOB»

0.5

22.10.20
26

24

Accumunsanus 1
JACCUMUIALIUSA —
JIBE CTOPOHBI
MeTaboan3Ma. Turmsl
oOMeHa BEIECTB.
JlaGopaTopHas
pabota «3yuenue
KaTaJTUTUYECKOM
AKTUBHOCTH
(bepMeHTOB (Ha
pUMepe aMuiIas3bl
WJTU KaTajiasbl)»

23.10.20
26




DepMEeHTaTUBHBIN
XapakTep peakuuin

KJIETOYHOTO
MeTadoIM3Ma.
JlaboparopHas
n
g5 | pabora dyueine 0.5 05.11.20
(hepMEeHTaTUBHOTO 2%
pacIeryIeHus
MepOKCHIa
BOJIOpOJIa B
PaCTHTEITHHBIX U
KUBOTHBIX KIIETKAX»
benku-akTuBaTOpHI
26 u GenKu- 06.11.20
WHTAOUTOPBI 26
97 ABTOTpOGHBIN THIT 11.11.20
oOMeHa BeIeCcTB
26
28 doTocuHTE3 12.11.20
26
XeMOCHUHTE3.
JlaGopaTopHas
29 pabota «CpaBHeHHE 05 13.11.20
MPOLIECCOB %6

¢dorocuHTEe3a U
XEMOCHHTE3a»




30

AHa’poOHBIC
Opranu3msl. Buspsl
OpOXKEHUSL.
JlabopaTopHas
pabora «CpaBHEHUE
MPOIIECCOB
OpoXKeHus u
JIBIXAHHS»

18.11.20
26

31

AspobHble
OPraHu3Mbl. DTaIbl
SHEPreTHYECKOTo
oOMeHa. DHeprus
MeMOpPaHHOTO
rpaJveHTa
npoToHOB. CUHTE3
AT®: Pabora
npoToHHOU AT®-
CUHTa3bl

19.11.20
26

32

O6o0mmenue u
cUCTeMaTH3aIus
3HAHUM MO TeMe
"OOMEH BEILECTB U
MIpeBpaleHUE
SHEPTHH B KJIeTKe" /
KonTposbHas
paboTa 1o Teme
"OOMeH BeIecTB u
MpeBpaleHUE
SHEPruu B KJIETKe"

20.11.20
26




Peaxiuu

33 25.11.20
MAaTPUYHOTO CHHTE3a
26
Tpanckpunuus —
34 MAaTPUYHBIA CUHTE3 26.11.20
PHK 26
35 ;Fpachns{um{ ueé 27 11.20
TaIbI
26
Konnposanue
36 aMHHOKHUCIOT. Posib 02.12.20
pubocoMm B
26
O6uocuHTe3e Oenka
Opranuzanus
37 reHOMa y TPOKapHOT 03.12.20
1 DYKapHoT 26
MonekynsipHbie
38 MEXaHU3MBbI 04.12.20
9KCIIPECCUU TE€HOB Y %6
yKapuoT
Bupycbr —
HEKJICTOYHBIE
(hOpPMBI KU3HU H
39 oOnUraTHele 05 09.12.20
Mapa3uThl. 26
IIpakTrueckas

pabota «Co3znanue
MOJIEH BUPYCa»




Bupychsie

3a00J1€BaHN
40 YyeJIoBeEKa, 10.12.20
JKMBOTHBIX, 26
pacTeHui
Hanorexnosmoruu B
41 OMOJIOTHHU U 12.12.20
MEULIHE 26
42 )KI;I?.HGHHBII/I UK 16.12.20
KJIETKHA
s 26
MatpuuHbIl CHHTE3
43 JIHK 17.12.20
26
XPpOMOCOMBI.
JlabGopaTopHas
44 paborta «M3y4yeHue 0.5 18.12.20
XpOMOCOM Ha
26
TOTOBBIX
MHKpOIIpenapaTax»
45 ﬁ;:zlgme KJIETKH — 93.12.20
26
THune! KIETOK.
Kapunoxunes n
46 IIUTOKUHES. 0.5 24.12.20
Perynsauus 26

JKHN3HCHHOTI'O TUKJIa




KJIETOK.
JIaGopatopHas
pabota
«Habmronenue
MHUTO3a B KJIETKaxX
KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX
MUKpOTpernaparax)»

O0001IeHne
cUCTeEMAaTHU3aIus
3HAHWI 10 TEMaM

"HacnencTBeHHas

47 uHpopmanus u 25.12.20
peanu3anus ec B 26
KJIeTke",
"YKu3HEeHHBIN UK
KJIeTKH"
Opranusm Kak

48 30.12.20
eIMHOE 1IeJI0e

26

TkaHu pacTeHuil.

49 | laboparopuas 0.5 13.01.20
paboTta «3yuenue 97
TKaHEW pacTeHui»
TkaHu )KMBOTHBIX U
YelnoBeKa.

50 JlaGopatopHas 0.5 14.01.20
pabora «13yueHue 27

TKaHEH KMBOTHBIX»




Opraunsl. Cuctemsl

OpraHoB.
5p | Jladoparopuaz 05 15.01.20
pabota «M3yuenue 97
OpraHOB IIBETKOBOT'O
pacTeHus»
52 g“‘;pa Zeia 20.01.20
TaHW3MOB
p 27
g3 | ABwkenne 21.01.20
OpraHu3MOB 97
54 g“T:Hie ) 22.01.20
TaHU3MOB
p 27
IIutanue
IMO3BOHOYHBIX
55 JKUBOTHBIX. 27.01.20
[MumeBapurtensHas 27
CHUCTEMA YEIOBEKA
o | Do
p 27
JIpIxaHue
57 ITO3BOHOYHBIX 99.01.20
JKUBOTHBIX U 97

YCJI0BCKa




Tpancnopr BewmecTs

58 03.02.20
y OpraHu3MOB
27
Kposenocnas
cucTeMa
59 MO3BOHOYHBIX 04.02.20
SKUBOTHBIX U 27
yeJIoBeKa
B
60 | "”;e“i‘{ie Y 05.02.20
TaHU3MOB
P 27
61 za“;mgyo 10.02.20
TaHU3MOB
P 27
62 ?XX:::X cuetema 11.02.20
27
PaznpaxxumocTs u
63 perynsnus y 12.02.20
OpraHu3MOB 27
I'ymopanbnas
peryisuus u
64 SHIOKPUHHAS 17.02.20
CHCTEMA YKUBOTHBIX 27
M YeJI0BEKa
Dopmsbl
65 pPa3MHOKEHHUS 18.02.20
OpraHU3MOB 27




ITonosoe

66 AMHOKCHILE 19.02.20
P 27

67 Meiio3 24.02.20

27
l'amerorenes.
O6pazoBanue u
Pa3BHUTHE TIOJIOBBIX
KIIETOK.

68 JlaboparopHas 0.5 25.02.20
pabota «M3ydyeHune 27
CTPOEHUS TOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOITperapaTaxy
NuauBunyanbHOE

6o | PoEMHC 26.02.20
OpraHu3MOB — 97
OHTOTCHE3
3akiajika OpraHoB U

70 | TR 03.03.20
3apO/IBIIIEBBIX 97
JIUCTKOB
Pocrt u pa3sutue
KUBOTHBIX.

71 JlaGopatopHas 0.5 04.03.20
pabota «BblsBieHue 27

IIPHU3HAKOB CXOJACTBA




3apoablleh
II03BOHOYHBIX
KHUBOTHBIX»

72

PasmHOxkeHue n
pa3BUTHE PACTCHUM.
JlaGoparopHas
pabota «CtpoeHue
OpraHoB
Pa3MHOKEHHS
BBICIIUX PACTEHUI»

0.5

05.03.20
27

73

KontponbHas
pabora 1o Teme
"CtpoeHue u

byHKIMN
opaHu3MoB"

10.03.20
27

74

Uctopus
CTaHOBJICHUS H
pa3BUTHS TEHETUKH
KaK HayKH.
OCHOBHBIC TIOHSITHS
Y CIMBOJIBI
TCHETUKHU.
JlaGopaTopHas
pabota «/Ipo3oduia
KaK 00OBEKT
TeHETHUUYECKUX
HCCIIETOBAHUIN

0.5

11.03.20
27




75

3aKOHOMEPHOCTH
HacJIeI0BaHUs
MIPU3HAKOB.
MonorubpuaHoe
CKpEILMBAHHUE.
[IpakTnueckas
pabota "Uzyuenue
pe3yIbTaToB
MOHOTHOPUHOTO
CKpEILMBAHUS Y
po30¢uIs"

0.5

12.03.20
27

76

[uTonornyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEITUBaHMS

17.03.20
27

77

AHanu3upytoiiee
CKpEIIUBaHHE.
Henonnoe
JTOMUHUPOBaHUE

18.03.20
27

78

JlurubpumHoe
CKpelllMBaHUE.
IIpakTueckas
paboTta «3yuenue
pe3yabTaToOB
JTUTHOPHTHOTO
CKpEIIUBAaHUS Y
JPpO30(PUITBD»

0.5

19.03.20
27




IMuTonoruueckue
OCHOBBI

79 24.03.20
JTUTHOPUTHOTO 97
CKPCIIMBAHUS
CueruieHHOE

80 HacJIeJOBaHUE 25.03.20
MIPU3HAKOB 27
XpoMoCoMHast

81 TeopuUs 26.03.20
HAaCJIEICTBEHHOCTH 27

82 I'enetuka mnoia 07.04.20

27

83 T'enotun kax 08.04.20

LIEJIOCTHAS CUCTEMA

27
T'eneTnueckuii
KOHTPOJIb Pa3BUTHS

84 pacTeHuH, 09.04.20
JKUBOTHBIX U 27
JeJ0BeKa
3menunBOCTH

85 MPU3HAKOB. BUIbI 14.04.20
U3MEHYNUBOCTH 27

86 Mo nudukanronHas 15.04.20
U3MEHYUBOCTD

27




87

BapuaunonHblii psij
Y BapUallMOHHAas
KpuBasl.
JlaboparopHas
paborta
«HccaenoBanne
3aKOHOMEPHOCTEN
MOTU(UKAITHOHHO U
H3MCHYHUBOCTH.
[Toctpoenue
BapUAIIMOHHOTO
psana u
BapUallMOHHOU
KpHBOW»

0.5

16.04.20
27

88

I'enoTnmnmaeckas
H3MEHUYHMBOCTb.
KomMmOunarusHas
H3MEHYHUBOCTD

21.04.20
27

89

MyranuoHHas
W3MEHYUBOCTb.
[IpakTuueckas
pabota «Myranuu y
npo3odubl (Ha
TOTOBBIX
MUKpOTpernaparax)»

0.5

22.04.20
27

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO
nporiecca.

23.04.20
27




OOUreHeTuKa u
SIMUTEHOMHUKA

91

O600mmenue u
CHCTEMAaTH3aIs 10
teMme "l 'eneTHka -
HayKa o

HaCJICACTBEHHOCTHU U

W3MEHYUBOCTH
opraHu3moB" /
KontponbHas
pabora 1mo Teme
"T'enernka"

0.5

28.04.20
27

92

T'eneTuka genoBexa.

[IpakTrueckas
pabota
"CocraBiieHue u
aHaJIn3

'

poaoCIOBHOM'

29.04.20
27

93

MeTto bl
MEIUIIMHCKON
T€HETUKU

30.04.20
27

94

3HayeHHe
MEIUIIMHCKOU
TeHETHKHU B
NpeAOTBPAILLEHUN U
JICUECHUH
TeHETUYECKHX
3a00J1€BaHHI1
YyeJloBeKa

0.5

05.05.20
27




95

OCHOBHBIE TIOHATHUSI
CCIICKIIHH.
JlaboparopHas
pabora "U3yuyenue
COPTOB KYJIbTYPHBIX
pacTeHui U noposa
JIOMAaITHHIX
JKUBOTHBIX"

0.5

06.05.20
27

96

Merto bl
CEJIEKIINOHHOMI
paboTEHL.
JlaGoparopHas
pabora "U3ydyenue
METO/I0B CEJIEKIIUU
pacteHuit"

07.05.20
27

97

Hoctmxenus
CEJIEKIIMU PACTECHUI
Y KUBOTHBIX.
[IpakTuueckas
pabora "lIpuBHBKa
pacteHuit"

12.05.20
27

98

CoxpaHeHue,
W3YyYeHUE U
WCIIOJIb30BaHNE
TeHETHUYECKUX
pecypcoB

0.5

13.05.20
27

99

buoTtexHonorusa kak
HayKa U OTpacCiib
IIpOU3BOJCTBA.

14.05.20
27




[IpakTrnueckas
pabora "U3ydyeHue
00BEKTOB
ounorexuomorun"
OCHOBHBIE
100 | MATPARACHICL 1 19.05.20
CHUHTCTHUUYCCKHNU
27
OHOJIOTUH
101 | XpomocomHas i 1 20.05.20
TCHHAas I/IH}KeHepI/Iﬂ
27
102 | Memmumckie 1 21.05.20
OMOTEXHOJIOTUH
27
103 | IloBTopeHue 1 26.05.20
27
OBIIEE KOJIMYECTBO
YACOB IIO 103 13.5

I[TPOTPAMME




11 KVIACC

Koau4yecTBo yacoB DJIeKTPOHHbIE
Ne TeMa VDoKa Mara uudposbie
n/n P Bcero Koutpoaehbie [ Tpakruyeckue U3y4YeHus o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 DBooimonHas Teopust Y. Jlapeuna 1 htps. /im.ed-
) P 7P 01.09.2026 | s00.ru/02T4D1UI5
) JIBHKyIIHE CHIIBI DBOJIIOIIMHU BUOB 110 1 https://m.ed-
. apsuny 03.09.2026 | s00.ru/GAB23860W
3 Bbopn0a 3a cymecrBoBaHue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD 04.09.2026
4 DopMUPOBAHHE CUHTETUYECKON TEOPHUH 1
3BOJIIOIIUA 08.09.2026
Dransl 3BOTIOIMOHHOTO MpoIiecca:
5 1
MHKPOIBOJIIOIHS K MAKPOIBOIOIIUS 10.09.2026
5 [Monmynsius — sneMeHTapHasi eAMHULIA 1
3BOJIIOLUA 11.09.2026
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
paboTta «BbIsBIIeHHE U3MEHYMBOCTH Y ' 15.09.2026
oco0eil 0HOTO BUIa»
8 C) 1
JeMEeHTapHbIe (DAKTOPHI IBOIIOLUU 17.09.2026
9 Dddext ocnoBatens. Ipdexr 1
OYTBIJIOUHOTO TOPIBIIIKA 18.09.2026



https://m.ed-soo.ru/O2T4D1UI5
https://m.ed-soo.ru/O2T4D1UI5
https://m.ed-soo.ru/GAB2386OW
https://m.ed-soo.ru/GAB2386OW

10

Murpauyu. M3040uu nomysmuii:
reorpaduueckas, OMoJoruIecKas

22.09.2026

11

EcrectBennslit oTOOp —
HaIPABJISIOIMIHNA (DaKTOP IBOJFOIIAH

24.09.2026

12

[TonoBoii oT6OP

25.09.2026

13

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH.
JlabopaTtopHnas pabota «3yuenue
apoMop(h030B U UANOANATITAIAN Y
paCTeHPII;’I 1 )KUBOTHBIX»

0.5

29.09.2026

14

[Ipumeps! npucnocobaeHut y
Opranu3MoB: Mopdoornieckue,
(dbusmoornueckue, OMOXMMUIECKHE,
noBeneHyeckue. Jlabopartopnas padora
«[IpucrocoOieHust OpraHU3MOB U UX
OTHOCHTEIIbHAS 11eJIECO00Pa3HOCThY

0.5

01.10.2026

15

Bun, ero xpurepuu u CTpyKTypa.
JlabopaTtopHas pabora «CpaBHEHHE
BUIOB TI0 MOP(OJIOTHYECKOMY
KPUTEPHIO»

0.5

02.10.2026

16

CrpykTypa Buaa

06.10.2026

17

BunooOpa3oBanue Kak pe3yibTar
MUKPOIBOIIOLUU

08.10.2026

18

CBs3b MUKPO3BOJIIOIUU U
SIMHUACMHUOJIOINHU

09.10.2026




Makpossomtouus. [laneontonornueckue

19
METO/Ibl U3yUYEHUS IBOJIOLIUU 13.10.2026
20 buoreorpaduueckue MeTOIbI U3ydEHUS
SBOJIIOLIUH 15.10.2026
OMOpPHUOTIOrMYECKHUE U CPABHUTEIBHO-
21
MOP(OJIOrHIE€CKHE METO Il U3YyUEHHUSI 16.10.2026
SBOJIIOLUHA
MonekynsipHO-T€HETUYECKHUE,
22
OMOXMMHYECKHE U MATEMATHUECKHUE 90.10.2026
METO/IbI H3yICHHSI IBOJTFOIIUN
2
3 OO01re 3aKOHOMEPHOCTH BOJTFOIIHH 99 10.2026
24 AnanTtuBHas paguanus.
HepaBHOMEpPHOCTH TEMTIOB DBOJIIOIIMH 23.10.2026
o5 HayuHble runoTe3sl IpOUCXOKICHUS
’KU3HU Ha 3eMire 05.11.2026
26 JloHay4dHBIC MTPEICTABICHUS O
3apOXKACHUM KU3HU 06.11.2026
97 OCHOBHBIE ATAITBl HEOPraHUYECKOU
3BOJIIOLUA 10.11.2026
28 r
UIIOTE3bI 3aPOIKICHUS JKU3HH 12.11.2026
HcTopust 3emMitu 1 METOIbI €€ N3yUCHHUSI.
29 JIaGopatopHas pabota «/3ydeHue u 05
ONHCAHNE UCKOIIAEMBIX OCTaTKOB ' 13.11.2026

APCBHUX OPraHU3MOB»




HauanbHble 3Tans! opraHun4ecKkon

30
3BOJIIOLIUU 17.11.2026
1
3 DBOJIIOIHUS DYKAPUOT 10 11.2026
OCHOBHBIE ATAITBI 3BOJIOIIUU
32 pacturensHOro Mupa. [IpakTudeckas 05
pabora «3yyeHune ocoOeHHOCTEH ' 20.11.2026
CTPOEHUS PACTECHUI Pa3HBIX OT/ICIIOB)»
33 OCHOBHBIE ATAITBI 3BOJIOIIUH JKUBOTHOTO
MHUpa 24.11.2026
DBOJIONMS )KUBOTHBIX. [IpakTrueckast
4 n 7 :
3 pabota «M3y4ueHne ocoOeHHOCTEH 0.5 96.11.2026
CTPOEHUS TIO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTue *u3Hu Ha 3emMiie 10 3paMm U
nepuoaam 27.11.2026
36 MaccoBble BRIMUPAHUS —
9KOJIOTUYECKHE KPU3UCHI TIPOIILIOTO 01.12.2026
37 CoBpeMEHHBII IKOJIOTHYECKUI KPU3HUC,
€ro 0CoOEHHOCTH 03.12.2026
CoBpemeHHast cucTeMa OpraHuYecKoro
38 .0
Mupa. OCHOBHBIE CUCTEMATUUYECKUE 04.12.2026
IPYIIIBI OPTaHU3MOB
39 KonTponsHas pabota no Teme
"DOBoaronus"” 08.12.2026
40 AHTpPOTOJIOTHS] — HayKa O YeJIOBEKe

10.12.2026




Pa3BuTue npencraBieHuii o

41
MPOUCXOKICHUHU YEJIOBEKA 11.12.2026
Mecto 4enoBeka B CUCTEME
opraHuueckoro mupa. JlabopatopHas
42 pabora «3yyenune ocoOeHHOCTEMN 0.5 15.12.2026
CTPOEHUS CKeJIeTa YeJIOBeKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM)
43 JIBuKyliye cuibl aHTpOIIOreHe3a 17.12.2026
44 CooTHolIeHne OMOJIOTHYECKUX U
COIMATBHBIX ()aKTOPOB B aHTPOTIOTCHE3E 18.12.2026
4
5 OCHOBHBIE CTaJIMH AHTPOIIOTEHE3A 99 12 9026
46 [TaneoreHeTrka u najaeoreHOMUKa 94.12.2026
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa
25.12.2026
Yenoseueckue pachl. [Ipakruueckas
48 pabota «I/ISY%HHG IKOJIOTUYECKUX 0.5 99.12.2026
aJlarTaluil 4eJIoBeKay
49 MeX IMCIUTUTMHAPHBIE METO/IbI
AQHTPOTIOJIOTHU 12.01.2027
50
3aposkIeHUE U pa3BUTHE IKOJIOTUU 14.01.2027
Mertoap! 3konoruu. JlabopatopHas
51 n 0.5
paboTta «/3ydyeHue MeTo10B 15.01.2027

AKOJIOTMYECKUX MCCIIEAOBAHUI




3HaueHne YKOJIOTMYESCKUX 3HAHUN I

52 4eJl0BeKa 19.01.2027
53 Dkonoruveckue HpakTopsl 91.01.2027
AbuoTtnueckue pakropsl. CBET Kak
54 sKoJoruueckuit pakrop. Jlabopatopuas 05
pabota «BrlsiBiIeHHE TPUCTIOCOOTICHUI ' 22.01.2027
OpPraHu3MOB K BIIUSTHHIO CBETa»
Abuotnueckue pakropsl. Temneparypa
KaK PKOJOTUYECKUHA PaKTop.
55 JlabopaTopHas pva60Ta «BrwsiBEHUE 0.5 96.01.2027
MPUCTIOCOOIEHUI OPraHu3MOB K
BITMSTHHIO TEMIIEPATyphI»
AoGuoTtndeckue (axkTopsl. BiaxxHoCTh
KaK KOJOTUYECKUH (PaKTop.
56 JlabopaTopHas pa6OTav«AHaTOMI/I‘IeCKI/Ie 0.5 98.01.2027
0COOEHHOCTH PacTEHHUI U3 pa3HBIX MECT
oOuTaHU»
57 C 0
peabl oOuTaHUSl OPraHu3MOB 99.01.2027
58 buonorudeckue puTMbl 02.02.2027
59 JKuznennsie GopMbI OpraHU3MOB 04.02.2027
60 buoTtnueckue pakropsl

05.02.2027




3HaueHue OMOTUYECKUX

1 . .
6 B3aUMOJICHCTBU JIJIs CYIIECTBOBAHHUS 09.02.2027
OpraHU3MOB B Cpejie 0OUTaHUs
62 DKOJIOTHYECKHE XapaKTEPUCTUKH
MIOMYJISALINH 11.02.2027
OcCHOBHBIC TIOKA3aTEIIN MOTTYJISIIHH:
63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U 12.02.2027
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIIN MOTTYJISIIHH:
4
6 POXKIIaEMOCTh, IPUPOCT, TEMIT POCTa, 16.02.2027
CMEPTHOCTh, MUTPAITAN
65 DKOJIOTHYECKast CTPYKTYpa MOMYIISIIIAH 18.02.2027
66 -,
JlnHaMuKa TOMYIISIIAN U €€ PeryIsius 19.02.2027
67 KpuBbie pocTa YuCIEHHOCTH
nonyssnun. KpuBbie BBDKUBaHHS 25.02.2027
DKoyornYecKas HUIIA BUA.
68 JlaGopaTtopHnas pabota 05
«IIpucrocoOyeHus CeMsIH PaCTCHHUM K ' 26.02.2027
pacceyeHuIo
69 B i
U] KaK CUCTeMa TOMYJISIIHIA 02.03.2027
70 3aKOHOMEPHOCTH TMOBEJCHHUS
MUTPALU 5KUBOTHBIX 04.03.2027
71 Coo0r11ecTBO OpraHu3MOB — OHOIICHO3

05.03.2027




72

DKocucTemMa Kak OTKpbITad CUCTCMa

09.03.2027
73 KpyroBopoT BemiecTs u MOTOK SHEPTUU
B DKOCHCTEME 11.03.2027
74
OcHoOBHBIE TIOKa3aTENIN IKOCUCTEMBI 12 03.2027
;
) DKOJIOTUYECKHE MUPaAMUIbI 16.03.2027
7 nu —
6 3MEHEHHSI COOOIIECTB — CYKIICCCHH 18.03.2027
[IpuponHbIE S5KOCUCTEMBI. DKOCUCTEMBI
77 . i
03€p U peK. IKOCUCTEMBI MOPEN U 93.03.2027
OKEaHOB
[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI
78 .
TYHJIP, JIECOB, CTETICH, ITyCTHIHb 25.03.2027
79 AHTPOTIOT€HHBIE IKOCUCTEMBI 96.03.2027
Ypboskocucremsl. [IpakTuueckas
80 pabota «/3ydeHue u onrcaHue 0.5 06.04.2027
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMUPOBAHUS
81 OCHOBHBIX B3aHMOJICHCTBHI OpraHU3MOB 08.04.2027
B DKOCHCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arPsI3HEHUI
82 pa3HBIX THIOB HA CYOOPTaHU3MEHHOM,
OpraHU3MEHHOM, MOMYJIALUOHHOM U 09.04.2027

9KOCUCTECMHOM YPOBHAX




buocdepa — obmernanerapHas

83 obosnouka 3emiu 13.04.2027
84 VYuenue B. U. Bepuaackoro o 6uocdepe 15.04.2027
85 3aKOHOMEPHOCTH CYIIECTBOBAHMUSI

ouocdepsl 16.04.2027
86 KpyroBopoTs! BemecTs u

OMOTEOXMMHUYECKUE ITUKITBI 20.04.2027
87 3oHanpHOCTH OHochepsl. OCHOBHBIE

OMOMBI CyIIN 22.04.2027
88 Y CcTOMUNBOCTE OHOCHEpHI 93.04.2027
89 DKOJIOTHYECKHE KPUZHUCHI U UX PUUNHBI 97 04.2027
90 Bo3sneiicTBue uenoBeka Ha 6nochepy 99.04.2027
01 AHTPONIOr€HHOE BO3/ICHCTBHE HA

pacTUTENbHBIN M )KUBOTHBIH MU 30.04.2027
92 OxpaHa npupo bt 04.05.2027
03 OcHOBHBIE TPUHLIUIIBI YCTOHYUBOTO

Pa3BUTHS YEJIOBEUECTBA U IIPUPO/IBI 06.05.2027

PannonanbHOE PUPOONOIB30BAHUE U
94 COXpaHeHHEe OHOJIOTUYECKOTO 07.05.2027

pa3zHooOpaszus 3eMiu




O000111eHIE U cUCTEMATH3ALUs 3HAHUN
1o TeMaM "DKOJIOTUA - HayKa O

95 B3aMMOOTHOIICHHUSX OPTAaHU3MOB JIPYT C 1 11.05.2027
JIPYroM U HaJIOPraHu3MEHHBIX CHCTEM C
OKpYyXarolen cpeaou".
P .
96 €3€PBHBII YPOK 1 13.05.2027
7 .
9 PesepBHbIit ypox 1 14.05.2027
98 PesepBHBIi ypok 1 18.05.2027
99 PesepBHBIi ypok 1 90.05.2027
100 PesepBHBIil ypok 1 91.05.2027
101 PesepBHBIil ypok 1 95 05.2027
102 PesepBHbIil ypok 1 95 05.2027
OBLIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







IMPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

ChopmupoBaHHOCTh 3HAHUN O MECTE M POJIM OUOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHO
€CTECTBEHHOHAyYHOUW KapTHHBI MUPA, B MO3HAHUU 3aKOHOB IIPUPO/IBI
W pElIeHWH  JKU3HEHHO  BAXHBIX  COIMAIBbHO-3TUYECKUX,
SKOHOMMUYECKHX, FKOJIOTMUECKUX MPOOJIEeM YeI0OBEUECTBa, a TAKKE B
pEelIeHUH BOMIPOCOB PAllMOHAIBHOTO MPHUPOJOIOJB30BAHUS, B
(hopMHpPOBaHUM IIEHHOCTHOTO OTHOILIEHHUS K MPHPOAE, OOIIECTBY,
YeJI0BEKY; O BKJIa/I€ POCCUMCKHX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHWNA 00 OCHOBHBIX METOJAaX HAYYHOTO
TTO3HAHMS, UCTIOJIH3YEMBIX B OMOJIOTHYECKUX UCCIICTOBAHUIX KUBBIX
OOBEKTOB W OKOCHCTEM (OINHCAaHHWE, W3MEpPEHHE, MPOBEICHUE
HaOIOZCHUI); CrOCOOaMH BBISBICHUS W OIICHKA AaHTPOTIOTEHHBIX
U3MEHEHUU B MPUPO/IE.

YMeHHe BBIBUTATh THIIOTE3BI, IPOBEPATh UX IKCIEPUMEHTATHHBIMHU
cpenctBamu, (GopMyaupys Ieidb HCCISIOBaHUS, aHAIW3UPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIETaTh BHIBOIBI.

BrisiBieHHE 3aBUCHMOCTH MEXIYy HCCICAYEMBIMH BEIUYMHAMM,
00BSICHEHUE TIOJIYYEHHBIX PE3YIbTAaTOB U (DOPMYITUPOBAHUE BHIBOIOB

C UCIIOJIb30BAHHUECM HAYYHBIX HOHHTHI;'I, Teopnﬁ H 3aKOHOB

YMeHHe BIaJIeTh CHCTEMOW OHWOJIOTHYECKUX 3HAHWUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIye OWOJIOTHYECKUE TEPMHUHBI M TIOHSTHS
(>ku3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, IOMYJISIHS, SKOCUCTEMA,
Ouo1ieHo3, buocdepa; MeTadoIM3M, TOMEOCTa3, KIETOUHbII UIMMYHUTET,
OuvocuHTe3 Oenka, OHOTIONMMEpBI, JUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBCHHOCTD, W3MCHUHBOCTD,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHE);

Oouonorudeckue Teopuu: kierouHas teopus 1. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaIBHO-CENEKTUBHOIO UMMyHHTETA [1.
Opaux, N.M. MeunukoBa, XpOMOCOMHasi TEOPHsI HACIIEICTBEHHOCTH

T. MopraHa, 3aKOH 3apOAbIIIICBOTO CXOACTBA K. Bapa, OBOJIIOITMOHHAasA



teopuss Y. JlapBHHA, CHHTETHYECKas TEOPHs HBOJIIOLUHU, TEOPUS
antponorene3za Y. Jlapsuna; teopust ouoreonenoza B.H. Cykauéna;
yuenne H.W. BaBmiioBa o nieHTpax MHOr0o00Opas3usi ¥ MPOUCXOKICHUS
KyJIbTypHbIX pacTeHuil, ydenue A.H. CesepuoBa o myrtix u
HarpaBJeHusx 3Botonnn, yuenue B.U. Bepuaackoro — o Ouocdepe);
3aKOHBI  (eIMHOOOpa3wWsi  TOTOMKOB  TIEPBOTO  TOKOJICHUS,
pacilenaeHus] MPU3HAKOB, HE3aBUCHMOT'O HACJIEIOBAaHUS NPU3HAKOB
I'. Menaens; CUEINIEHHOrO HACIENOBaHUs NIPU3HAKOB U HAPYLICHUS
cuerieHuss reHoB 1. MopraHa; TOMOJIOTMYECKMX PSIOB B
HacleacTBeHHOM wu3MeHunBocT H.M. BaBuioBa; reHeTmueckoro
paBHoBecus Jx. Xapau u B. BaiinOepra; 3apojsimeBoro cxojctsa K.
bapa; Ouorenernueckuii 3akoH 3. 'ekkens, . Mronnepa);
MPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (Muanmyma O. JInOrxa, 3K0JTOTHIECKON THPAMUIBI YHCET,
OMOMacchl U SHEPTHH);

runote3sl (koamepBatHor A.M. Omnapuna, mepBuyHOro OymboHa J[XK.

Xomnneitaa, mukpochep C. Dokca, pudozuma T. Uek)

VYmenune peuiatb IIOHMCKOBBIC Ouojoruyeckue 3aJa4i, BbIABIATH
IPUYNHHO-CJICACTBCHHBIC CBsA3U MCKIY HCCIICAYCMBbIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpoueccaMm H SABJICHUAMU, OCJIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTUITMYECKNE CXEMbI CKPCHIMBAHUA IJI Pa3HbIX THUIIOB
HaCJICAOBaHUs IIPU3HAKOB Y OPraHU3MOB, COCTAaBJIATh CXEMBI IIEPEHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHHs, ITUIICBBIC CeTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M MEXKAY CTPOEHHEM U
(GYHKIUSMHU: OpPraHoWIOB, KIETOK pa3HbIX TKaHEH, opraHamMu u
CUCTEeMaMH OPraHOB Y PACTCHHi, KUBOTHBIX U YEJOBEKAa; MEXIY
sTanamMu oOMeHa BeIlEeCTB; dTaaMH KJIETOYHOTO IIHKJIA ¥ KU3HEHHBIX
[UKJIOB  OpPraHU3MOB; JTamaMu 3MOPHOHAJIBHOTO  Pa3BUTHUS,
TEHOTUIIOM U (peHoTHrnoM, ¢GeHOTUroM u  (akTopamu  Cpeabl
oOuTaHus; MpolLleCCaMU  SBOJIOLMH;  JABIKYUIUMHU  CHJIAMH
AQHTPOINOIreHe3a;  KOMIIOHEHTAaMU  pPAa3IMYHBIX  JKOCUCTEM U

HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHnu3MoOB

YMeHue BoIACIATh CYIICCTBCHHBIC ITPU3HAKU!

CTPOCHHA BUPYCOB, KIICTOK MMPOKAPUOT U 3YKAPUOT; OJHOKJIICTOUYHBIX
U MHOTOKJICTOYHBIX OpPraHu3MoOB, BUIOB, 6I/IOFeOLICHO3OB, OKOCHCTEM
n 6H00(pepr>1; CTPOCHUSA OpPraHOB U CHUCTEM OpPraHOB paCTeHHﬁ,

JKHNBOTHBIX, YCJIOBCKaA, nponueccoB KU3HCACATCIIbHOCTH,



MPOTEKAIOIIUX B OpraHU3Max pPACTEHHH, >KUBOTHBIX U YEJIOBEKA;
OMOJIOTUYECKUX TpOLecCOB: oOMeHa BemiecTB (MeTadoiIm3M),
nH(GOpPMAIUU U TIPEBPALICHUS SHEPTHH, OPOKEHUs, aBTOTPO(PHOTO U
reTepoTpoHOr0 THUIIOB MUTAHUA, (OTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, M€i103a, TaMeTOreHe3a, YSMOpHOTeHe3a, TOCTIMOPHOHATIBHOTO
pa3BUTHUs, PAa3MHOXKCHHS, WHIUBUIYAILHOIO Pa3BHTUS OpraHM3Ma
(oHTOTEHE3a), B3aMMOJICUCTBHUS T'E€HOB, TETEPO3UCa; JCHCTBUM
UCKYCCTBEHHOIO 0TOOpa, CTaOWIM3UPYIOIIEro, JBUXKYIIETO MU
pa3phIBAIONIETO  €CTECTBEHHOTO OTOOpa; aUIOMATPHUYECKOTO |
CHMITATPHYECKOTO BUI000pAa30BaHMS; BIUSHUS JBIDKYIIAX CHII
HBOJIIOIMM  HA TEHO(OHA  MOMYISIUH; IPUCIOCOOICHHOCTH
OpraHu3MOB K cpelne OOWTaHWs, YEpEeNOBaHWS HaNpPaBICHUN

OBOJIIOIMHU; KPYTOBOPOTA BEIICCTB U IOTOKA SHCPIUH B OKOCUCTEMAX

ChopmMupoBaHHOCTh yYMEHHUS BBLACIATH CYIIECTBEHHBIE INPU3HAKU
BHPYCOB, KJIETOK TIPOKAPHOT M DJYKAPHOT; OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B W SKOCUCTEM;
0COOEHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPALLEHUS SHEPTUU B
KJIeTKe, (DOTOCHHTE3a, MJIACTHYECKOTO M DHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO033, Mei03a, OIUIOJIOTBOPEHUS, pa3BUTHI U
Pa3MHOXKEHHSI, UHAWBHYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pbOBI 3a CYyIIECTBOBAaHUE, €CTECTBEHHOTO oTbopa,
BHI000pa30BaHMs, MPUCIIOCOOJEHHOCTH OpPraHUu3MOB K Cpene
oOWTaHMs, BIUSHHUS KOMIIOHGHTOB JKOCHCTEM, AaHTPOIOTCHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB

W TIpEBpaIllCHHs YDHEPTHHU B Onocdepe

VYmenune HCIIOJIB30BAaTh COOTBCTCTBYIOLIHEC ApryMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUIO U CHUMBOJIMKY JIA TOKa3aTCJIbCTBaA
poAcTBa OPraHnu3MOB pa3HbIX CUCTCMATUYCCKUX I'PYIIIL; B3AUMOCBA3HU
OpPraHusMoB MU CpCIbl O6I/IT8.HI/I$I; CAMHCTBA YCJIOBCYCCKUX PpPac,
H606XOI[I/IMOCTI/I 3A0POBOr'o 06pa3a JKHU3HU, COXpaHCHUA
pa3H006pa3H51 BHUJOB U 3KOCHCTEM KaK YCIIOBHUA COCYHICCTBOBAHHSA

IMpUPOAbI 1 UCJIOBECUCCTBA

YMmenue KPpUTHYCCKHU OLCHUBATH I/IH(1)OpMaI_II/IIO OMOJIOTHYECKOTO
COACPpKaHUA, UHTCPHUPECTUPOBATL STUICCKHUEC ACIICKTBI COBPECMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIIMHE, 6I/IOTeXHOJ'IOFI/II/I;
paccMaTpuBaThb ri00abHbBIE OKOJOTHUYCCKUC HpO6HCMBI
COBPECMCHHOCTH, (bOpMHpOBaTB 10 OTHOIICHHIO K HUM CO6CTBCHHyIO

ITO3HIIHIO
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HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBBIe cUCTEMBI I BIX HU3YUYCHHUC

CoBpemeHHasi OMOJIOTHSI — KOMIUJICKCHAsT HayKa. bWoJorMyeckwe HAyKd u
u3ydaembie uMu TpoOnembl. DyHaameHTaNbHBIC, TPUKIAAHBIE U MTOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadeHne OWOJIOTMM B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun, cBszannbie ¢ Ouonorueit. 3HauyeHUE OHMOJIOTHH B
MPAKTUYECKOW JEATEIHHOCTH YEJIOBEKAa: MEIUIIMHE, CEIbCKOM XO3SHCTBE,

MIPOMBIILIJIEHHOCTH, OXPaHEe ITPUPOIBI

KuBble cuctemsl Kak mpeaMer u3ydeHus onosnoruu. CBoicTBa )KUBBIX CUCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, TMCKPETHOCTh U IEJIOCTHOCTh, CIOKHOCTh U
YIOPSI0YCHHOCTh CTPYKTYBHI, OTKPBITOCTb, caMOOpraHu3aIns,
CaMOBOCITPOU3BEIEHNE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BHUTHE.

YPpOBHM OpraHU3aIuK KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJI€TOYHBIN, TKAHEBBIM,
OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUJOBOMH, 3KOCHUCTEMHBIHN
(6uoreonieHoTHUeCcKHil), OuocdepHsiii. [Iporeccel, Mpoucxoasame B >KUBBIX
cucteMax. OCHOBHBIC MPHU3HAKU >XKUBOTO. JKM3Hb Kak (opMa CyIIeCTBOBAHUS

MaTepuu

Metonsl Ouonoruyeckoil Hayku. HalOmioneHnue, u3MepeHHE, SKCIEPUMEHT,
cucremarusanus, mMeraaHanu3. lloHATHE O 3aBUCMMON M HE3aBUCUMOM
nepeMmenHoil. [InannpoBanue sxcnepuMenTa. [loctaHoBKa U MpoBepKa rUMOTE3.
HyneBas runoresza. Ilonstue BbIOOpKHM M €€ gocToBepHOCTh. Pa3bpoc B
Ouonornueckux AaHHbIX. OLEHKa TOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTAaTOB.
[IpuunHbI HCKaXKEHUS PE3yIbTaTOB AKCIepuMeHTa. [loHsTHE CTaTHCTUYECKOTO

TECTa
Knerka kak Ononoruyeckas cucrema

Knerka — cTpykTypHO-(hyHKIIMOHAJIbHAS €AMHUIA )KUBOTO. McTopust oTKpbITHS
kietku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hlneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHHS COBPEMEHHOHN KIETOYHOM
TEOPUHU.

Metoapl  MOJEKYJISIpHOM M KJIETOYHOH  OMOJNOTMH:  MHUKPOCKOIUS,
xpomarorpadus, 31eKTpodopes, METOI MEYEHBIX aTOMOB, AU depeHaIbHoe

L[eHTpH(byrI/IpOBaHI/IC, KYJIbTUBHUPOBAHHUC KIICTOK
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XUMUYECKUN COCTaB KIETKH. MaKpo-, MUKPO- U yJIbTPaMUKpPOIEMEHTHI. Boaa u
e poJib KaKk pacTBOPUTENS, peareHTa, yd4aCcTHE€ B CTPYKTYpUPOBAaHUU KIIETKH,
TETUIOPEeryasii. MuHepaabHble BEUIeCTBAa KIETKH, UX OMOJIOTHYECKas POJIb.
Posib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckne mommuMepsl. benkun. AMHHOKHCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Moiiekyinbl. llepBuuHas cTpykTypa Oeika, MenTHIHAs
CBsA3b. BTOpuuYHas, TpeTuuyHas, 4YETBEPTHYHAs CTPYKTyphl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccugukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHOcaxapusl, AMcaxapubl, OJIUTOCAXapuabl U TOJUCAXaPUJIBL.
O6mwmit 1maH CTpoeHUuss W (PU3UKO-XUMUYECKUE CBOMCTBA YIJIEBOJOB.
buonoruueckue pyHKIUU yrieBoOJI0B.

Jlunuaet. TunpodunsHO-TUAPOPOOHBIE cBOMcTBa. Knaccudukaius aumuaos.
Tpurmuuepuasl, gochonunuasl, BOCKH, crepousl. buonornueckue (yHKuuu
aunuaoB. OOmue cBoiicTBa OMOJOrMYECKUX MeMOpaH — TeKydecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MTOJIYTIPOHUIIAEMOCTb.

Hyxnennosbie xucnotsl. JIHK um PHK. Ctpoenue HYKIIEMHOBBIX KHCIIOT.
Hyxneotunst. [Tpuniun kommiementaprHocth. [IpaBuio Yapradda. Ctpykrypa
JIHK — nBoitnas ciimpans. MectonaxoxaeHue u onosnorundeckue Gynkunn JTHK.
Bunet PHK. @yukuun PHK B ketke.

Crpoenune mosekynsl AT®. Makposprudyeckue cBs3u B MoJiekyine ATO.
buonornueckue Gpynknun AT®. BoccraHoBIICeHHBIE IEPEHOCYUKH, UX (PYHKITUH
B kieTke. CexkBenupoBanue JTHK.

CtpykTypHass OWOJIOTHsA: OMOXUMHUYECKHE U OHMOPU3MYECKHE HCCISIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

Tunel KjIeTOK: dJyKapuoTHyeckas U mpokapuotuueckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Ctpoenune nmpokapuoTHUecKoi KieTku. KieTouHas cTeHka OakTepuil U apxeil.
Oco0OeHHOCTU CTPOEHHUS TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKApUOT B OUOIICHO3AX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKApUOTHUYECKOW KieTku. [lnasmaruueckas
MeMOpaHa (ruiazmaneMma). CTpyKTypa mia3MaTuieckoit MemOpansl. TpaHcnopT
BEIIECTB 4epe3 IUIa3MaTHuUecKyro MemOpaHy: mnaccuBHb (auddysus,
oOneruénHass auddys3us), akTUBHBIMA (MEPBUUHBIH M BTOPUYHBIA AKTUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. PabGota HaTpuii-kanueBoro
Hacoca. DHJOIUTO3: MUHOIMTO3, (haronuro3. Dk3omuTo3. Kinerouynas creHka.
CrpykTypa 1 (PyHKLIHU KIETOYHOW CTEHKH PACTECHHM, TPHOOB.

Hutormasma. Iurozons. Lutockener. J[Bmwkenue nuromiaazmbl. OpraHousl
kiaeTku. OJHOMeMOpaHHBIE OpPraHOMJbl KJIETKH: JHAOIUIa3MaTHUecKas CeTh

(B3I1IC), anmapar I'oabaxku, JIU30COMBI, UX CTpPOCHUE U (YHKIUH. B3anMocBs3b
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OJIHOMEMOpaHHBIX OPraHOUAOB KIIeTKH. CTpOCHHE TPaHy SIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbIx OenkoB. CuHHTE3 KIETOYHbIX MeMOpaH. [maxkuit
(arpanyssipHBINA) SHAOIUIA3MATHYECKUN peTuKyiayM. CekpeTopHas (QYHKIUSL
armapara ['osbmxu. TpaHCOpPT BelIecTB B KJIETKE. BakyoJin pacTUTENbHBIX
kietok. Kiterounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoenne n (QyHKIMH MUTOXOHAPHHA W TutacTuA. llepBudHbIe, BTOpUYHBIC U
CIIO)KHBIE  TIACTUABl  (DOTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

Hememb6pannbie opraHougpl kinerku CrpoeHue M (YHKIMH HeMEMOpaHHBIX
OpraHouJIoB KJeTkH. PubocoMbl. MukpodunameHTsl. MbIlIeUHbIE KIETKH.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHue M JIBUKEHHUE KI'YTHUKOB H
pecanuek. MuUKpoTpyOouKkH nuToILuIa3msl. LleHTpros.

SAnpo. ObGonouka siapa, XpoMaTHH, KapuOIUIa3Ma, SPBIIKH, UX CTPOCHHUE U
¢byakuun. fAnepHsiit 6enkoBblii MaTpukc. [IpocTpaHcTBEeHHOE pacroioKeHue
XpoMOCOM B UHTep(hazHOM sifipe. beiaku XxpoMaTrHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTENbHAsI XapaKTEPUCTHUKA KIETOK 3YKApUOT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)

AccuMmISLMS M JUCCUMMIISIUS — JIBE€ CTOPOHBI MeTabosm3ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPO(HBIA U rerepoTpodHbIi. YUacTue KUcIopoaa B 0OMEHHBIX
mporeccax. JHEpPreTudeckoe obOecrieueHne KieTku: mnpeBpaiieHue AT B
00MeHHBIX mporeccaX. DEpPMEHTATHBHBIN XapaKTep PEaKIUH KJICTOYHOTO
meTtabonu3ma. DepMeHThl, UX CTPOCHHME, CBOWCTBA M MEXaHU3M JCHCTBHSL.
Kodepmentsl. Otinumns QepMEHTOB OT HEOPraHWYECKHX KaTalau3aTOpOB.
benku-aktuBaropsl U OEIKU-UHTHOUTOpPBL.  3aBUCHMOCTh  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIUI OT PA3IUYHBIX (PAKTOPOB.

[lepBuuHbIll CHHTE3 OpraHuyeckux BemecTB B kieTke. dorocunres. Pouib
XJoporiactoB B mpouecce ¢orocuHre3a. CetoBas u TeMHOBas (a3bl.
[IponyktuBHOCTH (hoTOCHMHTE3a. BiusiHue pa3nuyHbix (HakTOPOB HA CKOPOCTH
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpazue OpPraHU3MOB-XEMOCHUHTETHUKOB:
HUTpUuUIUpyrome 6akTepuu, Kene300akTepuu, cepodakTepru, BOJOPOIHBIE
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AnarpoOHble opraHu3Mbl. Bunel OposkeHus. IlpoaykTel OpokeHUS U UX
UCTIOJIb30BAaHUE YETIOBEKOM. AHA’POOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YUTENN OONE3HEH.

AdpoOHBIE OpraHU3MBl. JTarbl YJHEPTeTUYECKOoro ooMeHa. [1oroToBUTENbHBIIH

artai. ' mukonus — 6CCKI/ICHOpO)1HOe PaCIICIUICHUEC T'TFOKO35I.
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buosornueckoe OKHCIEHHE, WM KIETOYHOE AbIXaHue. Posib MUTOXOHIpUU B
mporeccax — OMOJOrMYEcCKOro  OKucieHus.  Lluknuuyeckwe — peaxmum.
OxucnurensHoe pochopumupoBanue. [IpenmyiiecTBa adpoOHOTO IyTH 0OMEHa

BEIIECTB Tepe aHadPOOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOTO0 0OMEeHa

Peakuun marpuuHoro cuHtesa. lIpuHIMI KOMIUIEMEHTApHOCTH B PEAKIUAX
MATPUYHOTO  CHHTe3a.  Peanm3anusi  HacleACTBEHHOW — HMH(pOpMAIUH.
I'eneTndeckuit ko, ero cBoucTBa. TpaHckpunuus — matpuusbiil cunre3 PHK.
[IpyHUMOBI ~ TPAHCKPUNLMU:  KOMIUIEMEHTapHOCTb, AHTUIAPAIIEIBbHOCTD,
ACUMMETPUYHOCTh. TpaHcisiims U e€ sranbl. Yyactue tpaHcnoptHeix PHK B
OouocuHTe3e Oenka. YciaoBus 6uocuHTesa Oenka. KogupoBaHue aMUHOKHUCIIOT.
Ponb pubocom B Onocunrese Gernka.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsins akTHBHOCTH IT'€HOB
y nnpokapuoT. ['unoresa onepona (®@. JKaxo0, K. Mano). Perynsuus oOMeHHbIX
nporeccoB B kieTke. Kilerounsiii romeocras.

Bupychl — HeknerouHble (GOpMBbI KU3HU M 00MuratHele mnapasuthbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupychrie 3a00s1eBaHus yenoBeKa, KUBOTHBIX, pactenuid. CI11]J], COVID-19,

COMaJIbHbIC U MECAUITUHCKUC HpO6J’ICMBI

Knerounwrii mwkin, ero mepuonasl W perymsmus. WHtepdaza u  MUTO3.
Oco0eHHOCTH TpOLIECCOB, MpoTeKaromux B nHTepdase. IloaroToBka KieTku K
nenennto.  IIpecuHTeTHYECKH  (MIOCTMUTOTHYECKHI), CHHTCTUYECKHA U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) IEpUO bl UHTEP(A3HI.

Marpuunbiii cunre3 JHK — penmukanusa. Ilpunnunst perummkanuu JHK:
KOMIUJIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIA CHHTE3, AHTHUIIAPAILIEIBHOCTD.
Mexanu3zm perukanuu JJTHK. Xpomocomsl. CTpoenue xpomocoM. TenoMepsl u
TeaomMepasa. XPOMOCOMHBIM HA0Op KIETKH — KapHOTHN. J[UTIoOMIHBIR u
rariouaHbii  Habopbl XxpomocoM. [‘omonoruunbsie xpomMocoMsel. [lonoBbie
XPOMOCOMBI.

Henenue kietkn — Muto3. CTaluu MUTO3a U MIPOUCXOSIINE B HUX MPOIIECCHI.
Tunel muto3a. Kapuokunes u nutokuHes. buonoruueckoe 3HaueHHEe MHUTO3A.
Perymsimuss mMuToTHYecKoro nukia kieTkd. [Iporpammupyemas kieToyHas
rubens — anomnros.

(DYHKI_[I/IOHEUIBHEU{ ICHOMHKA
OpraHHSM Kak OMOJIOTHYECKas CUCTEMa

O)IHOKJ'IGTO‘{HLIG, KOJIOHHAJIbHEBIC, MHOTOKJICTOYHBIC OpraHNU3MBbI n

MHOT'OTKaHCBbIC OPIraHU3MBI.



3.2

@opMBl pa3MHOXKEHHUSI OpPraHu3MOB: Oecnojioe (BK/IIOYas BEreTaTUBHOE) U
noyioBoe. Buasl 0Oecrosioro pa3MHOXKEHHs: MOYKOBaHHUE, CIOPYIISINA,
(bparmenTanus, KIOHUPOBAHUE.

[TonoBoe paszmuoxenue. [lonoBbie KieTku, WM TameThl. Meio3. Craaun
meno3a. [loBenenne xpomocom B Menose. KpoccuHrosep. buosornueckuit
CMBICIT MEM03a U TIOJIOBOTO Tpouecca. Meio3 v ero MecTo B JKU3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzaponpiieBoe pazpurue. ['ameroreHes y KMBOTHBIX. [10JIOBBIE Keye3bl.
OO0pazoBaHue © pa3BUTHE TOJOBBIX KiIeTOK. CriepMaToreHe3 W OOTeHE3.
Crpoenue mosioBeIX KieTOK. OrMIoJ0TBOpEHHE U SMOPHUOHAIBLHOE pa3BUTHE
JKUBOTHBIX. Crnioco6b1 OILJIOAOTBOPEHMUS: Hapy»kHOE, BHYTpPEHHEE.
[TapTenorenes.

WnmuBuyansHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Cramum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe aryiku). pobnenue. Tunsl npodnenns. OcodeHHoCTH
NpoOIeHNsT MIIEKOTIUTAIOUINX. 3apO/IbIIIeBbIe JUCTKH (racTpyisuus). 3akiaaKa
OpraHoB W TKaHEHd W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIUSIHHWE YacTed
Pa3BHUBAIOIIETOCS 3apojiplilia (AMOpHOHATBHAS WHAYKIHUS). 3aKiajka IJlaHa
CTPOEHHUSI KUBOTHOTO KaK Pe3yJbTaT MEPapXUUECKUX B3aUMOJECHCTBUN T'€HOB.
Bnusiane Ha »MOpHOHANBHOE pa3BUTHE DPA3IUYHBIX (PAKTOPOB OKpYKaroIlei
Cpenpl.

Poct u pasButue >xuBOTHBIX. [locTamMOpuoHanpHBIM Tiepuona. Ilpsmoe wu
HempsiMoe pas3BuTHe. PazButHe ¢ MeramMopdo3oM y OeclO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. buooruueckoe 3HaueHUE MPSIMOTO U HEMPSIMOTO
Pa3BUTHSL, UX PACHPOCTPaHEHUE B mpupoje. TUmbl pocra ;KkUBOTHBIX. DaKTOPHI
peryisiliMid pocTa >KUBOTHBIX W 4yesoBeka. CTaguu MOCTIMOPHOHAIBHOTO
pa3BUTHS y KUBOTHBIX U yesioBeKka. [leprnoapl oHTOreHe3a yenoBeKa.
PasmHOXeHnne u pa3Butue pacreHumid. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM 1MKie pactenuil. OOpas3oBaHue cmop B IIpolecce Meio3sa.
l'amerorenes y pacrenuidl. OIJIOJOTBOPEHHE W Pa3BUTHUE PACTUTEIbHBIX
opranu3MoB. J[BOWHOE OIJIOJJOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHue
U pa3BUTHE CeMEHH. MeXaHU3Mbl DEryJsIliMi OHTOTeHe3a Yy pacTeHUH Hu

KHUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W Pa3BUTUA TCHCTUKH KaK HAYKH. OcHoBHBIC
T€HETUYECKHUE MOHATUSI U CHUMBOJEI. ['OMOJIOTHYHBIE XpOMOCOMBI, AJIJICJIbHBIC
T'CHbI, AJIbTCPHATUBHBIC IIPU3HAKU, JOMHUHAHTHBIM U peuecanHHﬁ IMPU3HAK,
roMo3uroTa, rerepo3urora, 4YucTas JIMHUA, I‘I/I6pI/I)IBI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHEBIC METOJblI I'CHCTUKMH: T I/I6pI/II[OJ'IOF HHGCKHﬁ, HHTOHOFHQCCKHﬁ,

MOJICKYJIAPHO-T CHETUYSCKUI
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Monorubpuanoe ckpemuBanue. llepBelii  3akoH MeHnmens —  3aKoH
eaMHOoOOpa3us THOPUIOB TEPBOrO IMOKOJICHUs. [IpaBWiio TOMHHHpPOBAHWSL.
Bropoii 3akoH Menaens — 3ak0H paclleryieHus npu3HakoB. L{uromoruueckue
OCHOBBI MOHOTHOPHTHOTO CKpelIuBaHus. [ MIIoTe3a YUCTOTH TaMeT.
Ananusupyroiee ckpemuBanue. [IpoMexyTOUHBIN XapaKTep HaclieJOBaHUS.
Pacuiennenve npu3HakoB MPU HEMIOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenst — 3aKOH HE3aBHCHMOTO
HACJICJIOBaHHUS  TpHU3HAKOB.  L[UTONOrMYecKkHe  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHMUS.

CuemienHoe HacnenoBanue mpusHakoB. Padotrsl T. Moprauna. CrermieHHoe
HACJIEIOBaHUE T€HOB, HapYIIEHHUE CUECIUICHHUS MEXK]y T'€HaMH. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIM MeXaHU3M ONpeAeseHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U reTeporameTHbld noJi. ['eHeTndeckas
CTPYKTypa TMOJIOBBIX XpoMOcOoM. HacrmemoBaHwe NpU3HAKOB, CLEIUICHHBIX C
TOJIOM.

I'enotun kak menoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JICMCTBUE
reHa. MHOXECTBEHHBIM ayienn3M. BzanmMoaelCcTBHE HEaJUIEIbHBIX T'€HOB.

KommnementapHocTs. Onuctas. [lomumepus

B3aumoneiictBre reHoTMIa U cpeabl Opu  (OpPMUPOBaHMU  (PEHOTHUIA.
N3menunBoCTh NpHU3HAKOB. KauecTBEHHBbIE W KOJUYECTBEHHbIE MPU3HAKUA. BHIbI
W3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHASI.

MomudukanonHas — M3MEHUMBOCTh.  Pomb  cpeapl B (OpMUpOBaHUU
Mo (pUKaMOHHON m3MeHunBocTH. Hopma peakumu npusHaka. BapuaroHHbII
psan u BapuarmonHas kpuBas (B. HMoranncen). CpoiicTBa MoauQHKaMOHHON
U3MEHYMBOCTH.

l'enoTnnuueckass w3MeH4YMBOCTb. (CBOWCTBA TI'€HOTHUIMYECKOW HW3MEHYHMBOCTH.
Bupl reHOTUITMYECKON H3MEHYUBOCTH: KOMOWHATUBHASA, MYTAI[IOHHAS.
KomOunatuBHas u3MeHYMBOCTh. MeHo3 U TOJNOBOM MpOIECC — OCHOBA
KOMOMHATHUBHOM M3MEHYHBOCTU. POJThb KOMOMHATUBHOIN N3MEHYMBOCTHU B CO3JJAHUU
TeHEeTUYECKOTO Pa3HOO0pa3usl B IpeiesiaX OJJHOTO BUA.

MyrtanuoHHas “3MEHYUBOCTh. BU/Ibl MyTalnii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M MHAYLUPOBAHHBIE MYyTalUH. SIAE€pHBIE M LMTOIUIA3MaTUYECKHE
myrauud. Comaruueckue | I0JI0Bble MyTauuu. lIpuumHBI BO3HHMKHOBEHUS
Myrauuil. MyrareHbl M HX BIMSHUE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTALMOHHOTO TIpOLEcca. 3aKOH TOMOJIOTMUECKHX PSAOB B HACIEICTBEHHOU
n3menunBocty  (H.M.  BaBunoB).  BHesdnepHas ~ M3MEHYMBOCTH U

HaCJICACTBECHHOCTD
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KapuoTun uenoBeka. MexayHapoaHass nporpamMmma HCCIEIOBAHUS TE€HOMA
YyelnoBeKa. MeTonbl M3y4eHUsI TEHETMKM YEJIOBEKA: TI'€HEaJOTMYECKHUid,
OJIM3HEIOBBIN, LIUTOr€HETUYCCKHUIA, MOITYJIALIMOHHO -CTaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE  OMpeNeeHUEe  T'CHOTHUIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YUCIIE C IOMOILBIO
[II1P-ananmu3a. HacnencrBeHHble 3a00jecBaHHMS  uejoBeka. ['CHHbIE W
XpOMOCOMHBIE ~ OOJIE3HH  4YelloBeKa.  bOJEe3HM ¢ HaCIeACTBEHHOMU
MPEAPACIOI0KEHHOCThIO. 3HaUY€HUE MEUITMHCKON TeHETUKH B TIPE0TBPAIICHUH

U JICUEHUH TEHETUYECKUX 3a001eBanmii yemoBeka. CTBOJIOBBIE KIIETKH

JloMecTHKaIUs M CENEKIUs. 3apOXKACHUE CENIEKIIMU U JOMECTHKAIMH. YYEeHUE
H.. BaBunmoBa 0 IeHTpaX NPOMCXOXKIEHUS M MHOrooOpas3usi KyJIbTYpHBIX
pacreHuii. Ponp cenekuuy B CO3JIaHMM COPTOB PACTEHUM W MOPOJ >KMBOTHBIX.
Copt, mopona, mrTamMM. 3aKOH TOMOJIOTMUECKHX PSJOB B HACJIEICTBEHHOM
m3menunBocty H.M. BaBuioBa, ero 3HaueHue yis CEIEKIIMOHHON PaOOTHI.
Meroapl ceneknMOHHONW paboThl. MCKyccTBEHHBI OTOOp: MAacCOBBIA U
WHIWBUAYyIbHBIA.  OJTambl  KOMOWHAIIMOHHOW  cenmekuwu.  VcmpiTaHue
Mpou3BOAUTENEeH MO0 MOTOMCTBY. OTOOp MO TEHOTHIy C MOMOIIbIO OLIEHKHU
(heHOTHITa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJIEKIIMOHHONW pa0boThl. PamuaninoHHbIi
U XAMHUYECKUH MyTareHe3 KaK HMCTOYHUK MYyTallui Yy KYJbTYPHBIX (opMm
opranu3moB. M crmonap30BaHWE TEHOMHOTO PEIAKTUPOBAHUS MW METOJIOB
pekomOunanTHBIX JJHK a1 monmydeHust ncxoMHOTO MaTepuaia sl CEelIeKIIUH.
[Tonmyyenne nomuruionioB. BHyTpuBHaoOBas ruGpuau3anys. bim3kopocTBeHHOE
CKpelmBaHue, Wi MHOpuauHT. HepoacTBEeHHOE CKpeIMBaHWe, WM ayTOPHIUHT.
I'erepo3uc u ero mpuumHel. Mcnons3oBanue rerepo3uca B cenekimu. OtaanéHHas
rubpummzanus. [Ipeomonenne Oecrionus MEKBUAOBBIX TMOpUIOB. JloCTKeHHUs

CCIICKIIMU paCTeHI/Iﬁ H ) KMBOTHBIX

OOBEeKTBI, UCTIONb3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIE 1 TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaauiuoHHAsT OUOTEXHOJIOTHS:
xJie0oneueHue, TMOMYyYeHHE  KUCIOMOJIOYHBIX  IPOJYKTOB,  BHUHOJENHE.
Muxkpobuonornueckuii cunTe3. OOBEKThl MUKPOOHOJOTHMUYECKUX TEXHOJIOTHUH.
[IpousBoacTBO  Oenka, AaMHHOKUCIOT W  BHTaMUHOB. LVIcKyccTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTpYKIMsl SULEKIETOK M KIOHMPOBAHUE KUBOTHBIX.
Mertoa TpaHCIIIaHTALIUU SJIEP KIIETOK.

XpoMOCOMHasi M TE€HHass WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
KoHCTpyupoBanue pexkomMOuHaHTHRIX JIHK. JlocTmkeHus W mMepCreKTHBBI
XpOMOCOMHOW W TEHHOW WHXEHepuu. MeAuIMHCKHe OHOTEXHOJIOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIETOK
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CucreMa 1 MHOTOOOpa3me OpraHM4eckoro Mupa

buonornyeckoe  pazHooOpasue  opranm3smoB. CoBpeMeHHas  cUcCTeMa
opranndeckoro mupa. I[Ipunmuns! kimaccudukanuu opranuzMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbl OPraHu3MOB.

Oco0OeHHOCTH CTPOEHMSI U KUZHEICATEIIbHOCTH OJHOKJIETOUYHBIX OPraHHU3MOB.
baxrepuu, apxeu, 0 JTHOKJIETOUHbIE I'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, IpYTrHue
npotuctsl.  KosloHManbHble  OpraHu3Mbl.  JIBHJKEHHE  OJIHOKJIETOYHBIX
OpraHu3MoB: aMEOOUIHOE, )KT'YTHKOBOE, PECHUYHOE. 3alIUTa Y OJHOKIETOYHBIX

OPraHu3MoB. Pa3apakMMOCTh y OJIHOKJIETOUYHBIX OPTaHU3MOB. TaKCHCHI

MHOroKk/IeTOuHble  pacTeHus. B3auMOCBI3p 4YacTeld  MHOTOKIJIETOYHOTO
opranusma. TKaHu, OpraHbl U CUCTEMbI OPTAaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm Kak enuHoe 1eioe. TkaHu pacTeHU. TUIBI pacTUTENbHBIX TKaHEH:
oOpa3zoBaTesibHas, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHUYECKas.
OcobenHocTn CcTpoeHHs, (QYHKIMA W PACTIOJOKECHHWs TKaHEH B OpraHax

pacTeHui

BereratuBHble 1 reHepaTUBHBIE OpraHbl pacTeHUN. OYHKIIMU OPraHOB U CHCTEM
opranoB. Kapkac pactenuii. J[BukeHre MHOTOKJIETOUYHBIX PACTEHUN: TPOITH3MBbI
n Hactuu. [lornomeHne BOABI, YIJIEKHCIIOTO ra3a U MHHEPAIBHBIX BEIIECTB
pactenusmu. [{pixanue pacrennil. uddy3us razoB yepes moBEepXHOCTh KIETKH.
TpaHcropTHBIE CHUCTEMBbl pacTeHUW. BbineneHne y pacTeHuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kyrukyna. CpeacTBa MacCMBHOM M XUMHYECKOMU
3a1uUThl. ODUTOHLIMIBL.

PazgpaxxuMocTe M peryisauus y Opranu3MoB. PaznpakuMocTb M peryisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocToBrie BE€IIECTBA U UX 3HAYCHUC

MHOTOKJIETOYHbIE  JKMBOTHBIE. B3anMMOCBsI3p  4YacTeli  MHOTOKJIETOYHOTO
opranu3Ma. TkaHHu, OpraHbl U CUCTEMBbI OPraHOB MHOTOKJIETOUYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu )KUBOTHBIX U UeloBeKa. TUIIBI
KUBOTHBIX TKaHEW: SMUTENHalbHAs, COCIUHUTENbHAs, MBIIICYHAS, HEPBHAs.
Ocobennoctu cTpoeHus, (GYHKIMA U paCcHOJOXKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX N YCJIOBCKA

Oprasbl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OPraHOB U CUCTEM OPIraHOB.
Onopa Tena opranu3moB. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIbI COETUHEHUS
KOCTEH.

JIBmkeHre MHOTOKJICTOYHBIX JKHUBOTHBIX. IluTanme xuBOTHBIX. IluTanue
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue *UBOTHBIX. KoxkHoe nmpixanue. XKabepHoe

U JIE€rOYHOE JbIXaHHE.
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JIpIxaHW€e IO3BOHOYHBIX >KMBOTHBIX. ODBOJIIOLIMOHHOE YCJIOKHEHUE CTPOCHMSI
JETKUX TIO3BOHOYHBIX )KMBOTHBIX. JIbIXaTelIbHAs CUCTEMA YelloBeKa. MexaHusm
BEHTWIALMM JIETKUX Yy ITHL M MICKONUTAKOIMX. TpaHCHIOPT BEUIECTB Y
oprann3moB. TpaHcCHOPT BewIeCTB y KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHocHass  cucTemMa  IIO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpaIeH!sl. OBOJIIOLIMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX XMBOTHBIX. BbljieneHue y opranu3mMoB. Beinenenue y
#KUBOTHbIX. CokparuTenbHble Bakyoiau. Opranbl BblieneHus. CBsi3b MOJIOCTH
TeJa ¢ KpOBEHOCHOM U BBIACIUTEIBHON CHCTEMAaMHU. BblienieHne y mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M uUX
MIPOU3BO/IHBIE.

Pa3apakuMocCTh 1 peryisinys y OpraHu3MoB. Pa3ipa>kuMoCTh y OTHOKJIETOYHBIX
opraHm3moB. TakcHchl. Pa3znpakMMoCTb W peryisiuus y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA M MX 3HAYEHUE.

HepBhas cucrema u pediexTopHas peryisiins y MHOTOKJIETOUHBIX KUBOTHBIX.
HepBHas cuctema m €€ oTAenbl. OBOIIOLHAOHHOE YCIOXHEHHE CTPOEHUS
HEPBHOU CHUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anroputmMoB M mporpamMm Juist 3¢G¢GeKTUBHON (DYHKIIMOHAIBHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJOMOB

MUKpPOOPIraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa
Opranusm 4yesnoBeKa U ero 370pOBbe

Opranbl ¥ CUCTEMBI OpraHoB 4enoBeka. OTAeNbl TOJIOBHOTO MO3Ta TO3BOHOYHBIX
KUBOTHBIX. Pedexc u pednexkropHas pyra. besycioBHble U YCIIOBHBIE
pednexcol. ['ymopanbHas peryasuusi U SHIOKPUHHAs CUCTeMa KUBOTHBIX U
yenoBeka. JKene3bl )HIOKPUHHON CUCTEMBI U UX TOPMOHBI. [{eiicTBre TOPMOHOB.
B3aumocBsa3p HepBHOM M IHIOKPUHHON cucteM. [‘unoranamo-runoduzapHas

cucrema. Pednexc u pednexropnas ayra. besycinoBHble 1 ycloBHbIE pedeKChl

3amuTa opranu3ma ot 6onesHei. IMmyHHas cuctema dyenoBeka. KieTouHsiii u
TyMOPANbHBI UMMYHUTET. Bpoxa€HHBINA, NPUOOPETEHHBIN crienupuaecKuit
uMMyHUTeT. Teopus KIOHaIBbHO-ceNeKTUBHOTO uMMyHHUTeTa ([1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamutenbHble OTBEThl OpraHu3moB. Poub
BPOKJIEHHOTO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00/1€BaHHA

KpoBenocHas cucrema u e€ opransl. CepJilie, KpOBEHOCHBIE COCYJbl U KPOBb.
Kpyru xpoBooOparienus. Pabota cepana u e€ perymsus

Hpixanue yenoBeka. Jlupdysuss ra3oB dYepe3 TMOBEPXHOCTh  KIIETKH.

I[BIXaTeJ'ILHaSI CHUCTEMA YCJIOBCKA. I[bIXaTCJIBHaH IMOBCPXHOCTh. PCFYJ'IHLII/I}I

JIbIXaHus. [{pIxaTelbHbIe 00BEMBI
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[MumeBapurensHas cucreMa 4yenoBeka. OTAenbl MUIIEBAPUTEIBHOIO TpPAKTa.
[InmeBapurenbHple  Keyne3bl.  BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE

MUILEBAPECHUE

[ToxpoBel W ux mnpousBoanbie. Opranbl BeigeneHus. [louku. CrpoeHue u
¢bynkunonupoBanue HeppoHa. GUIBTpaIHs, CEKPEIHs 1 00paTHOE BCACHIBAaHHE

KaK MeXaHU3MBbI pabOThI OpraHoB BeiaeneHMs. OOpa3oBaHHe MOYH y YETIOBEKa

I[BI/DKCHI/IG yeJIoBeKa: MbIicuHas cucrteMma. CKeJIeTHBIE MBIIIIbBI 1 UX pa60Ta.

CrpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bomronuu. PazButue xnu3Hu Ha 3emiie

OpomoronHas  Teopust Y. JlapBunHa. Ilpenmochuiku  BO3HHUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HaydHas nearenbHocTs Y. JlapBuHa.

JBuoxkymue cuibl 3BooIMH BUA0B 1o Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
pa3MHOXEHHsI OpraHM3MOB, HAacJeJACTBEHHAas W3MEHYUBOCTb, Oopbba 3a
CYULIECTBOBaHHE, €CTECTBEHHBIN 1 MCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrerndeckoit Teopun 3Bostounu (CTI). HelitpansHas Teopus
sBosmon. CoBpeMeHHas 3BOJIIOIMOHHAsA OMOJIOTHS. 3HaUYE€HUE SBOJIIOIMOHHOMN

TeopuH B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KApTUHBI MUPa

[Monmynsimus xak saeMeHTapHas eAuHHNA 3BoouUU. COBpPEMEHHbIE METO/IbI
OIICHKH T€HETHYECKOrO pa3HOOOpa3usi U CTPYKTYphl Mmomynsuuil. M3meHeHue
reHooHa TOMYJSUU KaK AJIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOnemeHTapHble (HAKTOPbI (IBMDKYIHE CHIIBI) 3BOJIIOUMU. MyTallMOHHBIH
npouecc. KomOuHaTMBHAs w3MEHYUBOCTh. JIpeiid) TEeHOB — ciydaiiHbIe
HEHANpaBJieHHbIE HW3MEHEHHs YacTOT ajvlenied B mnomymsauusax. Oddekr
ocHoBarens.  Murpauuu.  M3omsuus — nomynsuuid:  reorpaduueckas
(mpocTpaHcTBEeHHAs ), OHMoJIorHYecKas (pernpo yKTHBHAS).

EctectBennsiii  0TOOpP — HampaBisiiomuii  ¢gaktop dBomonuu.  Dopmbl
€CTeCTBEHHOT0 OTOOpa: JBWKYIIUN, CTaOUIU3UPYIOLIUH, pa3pbIBAIOIIHA
(mu3pynrusHbii). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OPraHM3MOB  Kak  pe3yidbTaT  MHUKPOIBOIIOIUU.
Bo3HukHOBeHHE  MpHCIOCOOJeHHM y  OpraHu3moB.  ApomMopdosbl  u
uanoanantanuu. [Ipumeps! npucnocoOnenuii y opranu3MoB. OTHOCUTENHHOCTh
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHme Kak pe3yibTar
MUKpO3BOJIONUU. V30ms1ms — kiroueBoit gaktop BumooOpasoBanus. [lytu u
CHOCOOBI BHUJI000pa30BaHUSA: aJIoNaTpUYECKOe (reorpaduueckoe),
cUMIAaTpU4YecKoe  (PKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOJUILIONAN3AIIHS,

r1/16p1/1;[1/13au1/1;1). I[J'II/ITCJ'H:HOCTB 9BOJIIOLIUOHHBIX IMTPOLECCOB.
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Mexanu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIMOHHON OMOJIOTHH B pa3pabOTKe HAYYHBIX METOJIOB COXPAaHEHHS
Ooropa3zHooOpaszus. MUKPOIBOIIONUS M KOIBOJIIOLHUS MApa3sUTOB U MX XO3SEB.
MexaHu3mbl (GOPMUPOBAHHUS YCTOMYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI

O0pbOBI C HEl

Metoapl U3y4eHUs] MaKpOIBOIIONHH. [[aJeoHTONOTHYECKHE METO Bl U3YIeHHS
sBosonuu. [lepexonnbie Gopmbl M PUIIOT€HETUUECKUE PSAIbI OPTaHU3MOB.
Buoreorpaduueckune MeTo 161 n3ydeHus 3BotouH. CpaBHEHUE QIIOPHI U (hayHBI
MaTepUKOB U OCTPOBOB. broreorpaduueckue odnactu 3emin. Buasl-sHaeMuxku
Y PEJHKTEI.

OMOpPHOJIOrMYECKHE M CPAaBHUTEIBHO-MOP(OIOTHUECKUE METObl HU3Y4YEHHUS
HBOJIIOIMH. ['€HEeTHUECKHEe MEXaHW3MBI SBOJIIOIMHM OHTOTEHE3a W TIOSBICHUS
HBOJIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE W  AHAJIOTMYHBIE OPTaHBL
PymumentapHple  opraHbl W aTaBU3MBL ~ MOJIEKYISIPHO-TCHETHUECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOIbl HW3YYCHHS  DBOJOIHH.
I'omonoruunsie reHsl. COBpeMEHHBIE METOJIBI TTOCTPOCHUS (PUITOTEHETHYECKIX
JIePEBbHEB.

XPOMOCOMHBIE MyTaIlMH U HBOJIIOLMSI FTEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBuiia) 3BOJONMH. HeoOpaTuMoCTh 3BOJIOIHUU.

AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB IBOJIIOITUN

Hayunple TrumoTe3pl MPOUCXOXKICHMUSI JKM3HHM Ha 3emuse. AOuoreHes u
naHcrnepMus.  JloHaydyHble — NpEACTaBICHUS O  3apPOKIACHUM  KU3HHU
(kpeaunonusM). ['mumoresa MOCTOSHHOTO CaMO3apOXKACHUA KU3HU U e
ompoBepkenue omnbiTamu  dO. Pemu, JI. Cnammanuanm, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHoBHBIE 3Tanbl Heopranuyeckoi sBosmonuy. [InanerapHas (reosioruyeckas)
9BOMIONMS. XHUMHUYECKash HBOJIIOLMS. AOHOTEHHBIH CHHTE3 OPraHUYeCKUX
BemlecTB u3 Heopranmyeckux. OmbiT C. Munepa u I'. FOpu. OGpazoBanue
nouMepoB U3 MoHoMepoB. KoanepBaTHas runore3a A.M. Onapuna, runoresa
nepsuuHoro OyneoHa Jx. XonaeitHa, reHetuueckas rumoteza I'. Mémnepa.
Pu6o3umser (T. Yek) u rumore3a «mupa PHK» V. I'mnbepra. ®opmuposanue
MeMOpaH ¥ BO3HUKHOBEHHE MPOTOKIETKH.

Ucropusa 3emnn u Metonsl e€ uzyueHus. VckomnaeMble OpraHuyecKue OCTaTKH.
I'eoxponomnorust u €€ Metonpl. OTHOCUTENBHAS U A0COTIOTHAS T€OXPOHOIOTHS.
['eoxpoHosornyeckas 1mKaia: 0Hbl, 3pbl, IEPUOIbI, STOXH.

HauanbHbie sTansl oprannyeckoil sBotounu. [losBienne u 3BOIOLNS TEPBBIX

KJICTOK. 3BOJ’IIOI_II/I$I Metabonmu3Ma. Bo3HUKHOBeEHHE NEPBBIX SKOCHUCTCM.



6.5

CoBpeMeHHbIE MHUKpPOOHbIE OWOIUIEHKM KaK aHajJor IMepBbIX Ha 3emiie
coobuiectB. CtpomMaTosuThl. [IpOKaprOTHI U 3YKapUOTHI.

[IpoucxoxaeHue sykapuoT (cUMOMOTreHe3). DBOJIIOLUMOHHOE MPOUCXOKICHHUE
BUpycoB. [IpoucxoxaeHne MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HMKHOBEHME
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATalbl HBOJIIOIMU BBICHIUX pacTeHud. OCHOBHBIE apoMOp(O3bI
pacteHuii. Breixon pacreHmid Ha cyumry. IlosiBiieHME CHOpPOBBIX PacTeHUM H
3aBoeBaHMe MMM cymd. CemeHHble pacTeHHs. lIpomcxoxkieHue LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl 3BOJIONUM KMUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3pbIB — OSIBIIEHHE COBPEMEHHBIX
tunoB. [lepBbie XopA0BbIe )KUBOTHBIE. JKU3HB B BOI€. DBOJIIOIMS TI03BOHOYHBIX.
[Tpoucxoxnenue ampuduit u pentunuit. [IporucxoxaeHne MIESKOMUTAOMNX U
ntul. [lpunnun kirodeBoro apomopgdosa. OcBoeHue Oecro3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasButHe xu3HM Ha 3emiie IO ApaM U IEPUOJIaM: apXeH, IPOTEPO30ii, Maaeo30i,
Me3030#, KaitHO30#l. OOmas xXapakTEepUCTHKA KIMMaTa ¥ TE€OJOTHYECKHUX
npoueccoB.  [losBmeHMe W pacuUBEeT  XapaKTEpHbIX  OPraHU3MOB.
VYrneobpazoBaHue: €ro ycliOBUS U BIMSIHUE HA Ta30BbIN COCTaB aTMOC(EPHI.
MaccoBble BBIMHpaHUsI — JKOJOTMYECKHE KpHU3UChl mpouuioro. [IpuuuHel u
CJIEACTBUSI MACCOBBIX BhIMUpaHU. COBPEMEHHBIN IKOJIOTHMUECKUN KPU3ZHUC, Er0

0COOEHHOCTH

Paspensl u 3agmaum anTpomoJsiornd. Metonel aHTpononorud. CTaHOBIEHHE
IIPEICTaBJICHUN O IIPOUCXOKICHUH YenoBeKka. COBpEMEHHbIE HAyYHbIE TEOPUH.
CX0ICTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEIOBEKAa € JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGOJIOTHUECKHE, AMOPHOJIOTUYECKHE, ($HU3H0JIOTO-O0NOXHUMHYECKHE,
noseneHyeckue. OTIMUMs 4YeloOBEKa OT JKUBOTHBIX. lIpsAMoxoxzaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOU
CUTHAJILHOU CHUCTEMBI.

JBwxyiue cuibl (GakTopbl) aHTpororeHe3a: OUMOJOIHMUYECKHE, COLUANIbHBIE.
CooTHolleHre OUOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOI€HE3E.
OcCHOBHBIE CTagUM AHTPOIOTEHE3a. ABCTPAJIONUTEKH — JBYHOTHE IPEIKH
mojen. YenoBek yMenbli, IEpBBIE W3TOTOBIEHUSA Opyaud Tpyna. Yenosek
NpSAMOXOJAIIMA M TepBBIA BBIXOJ JioAed 3a mpeaensl Adpuku. Yenosek
reiensoeprckuil — o0Imuil MpeloK HeaHAEPTaIbCKOTO YeJIOBEKa U 4YeloBeKa
pasyMHOro. YenoBek HEaHIAEPTAIbCKUM KaK BUJ JIIOAECH XOJOIAHOIO KJIMMaTa.
UYenoBek pa3yMHBI COBPEMEHHOIO THIIA, ACHUCOBCKUM YEIIOBEK, OCBOCHHUE

KOHTHUHCHTOB 3a IMpcacIaMunu A(pr/IKI/I



7.1

7.2

DBOMIONUS COBPEMEHHOTO 4YeNloBeKa. EcCTeCcTBEHHBIM OTOOp B MOMYNALHUAX
yenoBeka. MyTamoHHbIN mporece ¥ noauMopdusm. TlonmynsaiunoHHbIe BOJIHBL,
nperid reHoB, Murparus U «3PQGEKT 0CHOBATENS» B MOMYIISALUIX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckue pacel. [lomarne o pace. boisbmme pacel: €BponeouHas
(eBpasmiickasi), aBCTpaJO-HErpouJHAsT (dKBAaTOpHAIbHAs), MOHIOJIOWIHAS
(a3marcko-amepukaHcKas). Bpemst u myTu pacceneHusi 4eJoBeKa IO TUIaHeTe.
EnuncTBO  yenmoBeuecknx pac. HayunHas HECOCTOSITENBHOCTh — pacu3Ma.
[TpucrocoOneHHOCTh YeTloBeKa K Pa3HBIM YCIOBUSM OKPYKAOIIEH CpeIbl.
Bnusinue reorpaguueckoit cpeapl U aApeiida reHOB Ha MOPQOJIOTHIO U

(bU3HOJIOTHIO YeTIOBEeKa
DKOCHCTEMBI U MpUCymnuC UM 3aKOHOMECPHOCTHU

Paznens! u 3agaun sxosorun. CBsI3b 3KOJIOTUH C IPYTUMH HaAyKaMU.
Metonel 3konoruu. IloneBsie HaOmoOIEHUS. ODKCIEPUMEHTHI B SKOJIOTHHU:
MpUPOJIHEIE W JabopaTopHble. MonaenupoBaHue B 3KOJOTHH. MOHUTOPHHT

OKPYXKaIOIIeH Cpepl: TOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

DKoJjoruveckre (GakTopbl U 3aKOHOMEpPHOCTU uX aAedcTBus. Kiaccudukanus
9KOJIOTUYECKHX (DaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, AHTPOTIOTECHHBIE.
OO0mue 3aKOHOMEPHOCTH JACWCTBHUSL HJKoJIOTHYECKHX (akTopoB. IIpaBumio
muanmyMma (K. Ilnpenrens, FO. JIubux). TonepaHTHOCT. DBPHOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

AbuoTtnyeckue ¢aktopsl. CBET Kak dKoiorudeckuii paxrop. JlelcTBre pa3HbIX
YY4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. ODKOJOTUYECKUE TPYIIIbI
pacTeHuii M >KMBOTHBIX [0 OTHOIICHHIO K cBeTy. CHUrHaibHas poJib CBeTa.
DOTONEPUOAU3M.

TemmepaTypa Kak »dKoJormueckwii ¢akrop. JleiicTBue TemiepaTypsl Ha
opranu3Msl. [lodKkuI0oTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak oskonoruueckuii Qaxrtop. Ilpucnocobnenus pacreHuil K
noJiiepskaHuio BogHoro Oananca. Kiaccudukanus pacTeHuid 1Mo OTHOLICHUIO K
Boie. [Iprcnoco6ieHns )KUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXKHMA.

Cpenpl oOuTaHWs OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAS, MOYBEHHAs,
ryOWHHAs TMOAMOYBEHHAs, BHYTpUOpraHu3MeHHas. DOU3HKO-XUMUYECKHE
0COOCHHOCTH cpefl oOuTaHus opranusmoB. [IpucmnocoOneHus OpraHu3MoB K
YKU3HU B Pa3HBIX CpEeax.

buonoruveckrie putmbl. BremHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4Hble pUTMEL. [IprCcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM

YCJIIOBUW KU3HH.
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XKuznennsie popmel opranu3moB. [lonstue o xxu3HeHHO# (opme. JKu3HeHHbIE
(OpMBI pacTeHUil: NepeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUE TPaBBI,
OJIHOJIETHHE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a’poOuoHThI. OCOOEHHOCTH CTPOCHHMSI 1 00pa3a KU3HU.

BbuoTtnueckue daxTopsl. Buasl OMOTHYECKUX B3aWMOJICHCTBHIA: KOHKYPEHIIHS,
XMILHUYECTBO, cUMOKO03 U ero gopmsl. [lapazurusm, koonepanus, MyTyaausMm,
KOMMEHCAJIM3M  (KBapTHPAHTCTBO,  HaxJIeOHMYecTBO).  Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (Qopuueckue, ¢abpudeckue). 3HAYCHHE
OMOTHUYECKUX B3aMMOJCHCTBUM Uil CYIIECTBOBaHMSI OPraHU3MOB B Cpeje

oburtanus. [I[puHIUI KOHKYPEHTHOTO UCKITIOUEHHUS

DKOJIOTHYECKUE XapaKTePUCTUKU momyssiuun. [lomynsanusi kak OuoJiorudeckast
cucremMa. PoJib HEOTHOPOTHOCTH Cpeibl, PU3nUECKUX 0aphepoB U 0COOCHHOCTEM
OMOJIOTUH BUJOB B (POPMUPOBAHUU MTPOCTPAHCTBEHHON CTPYKTYPHI TOIMYJISIITHHA.
OcHOBHBIE TIOKa3aTENH TOMYJSIIIUN: YUCIEHHOCTh, TJIOTHOCTh, BO3PACTHAs U
MOJIOBasi CTPYKTypa, POXKIAAEMOCTb, TPHUPOCT, TEMI POCTa, CMEPTHOCTb,
MHUTpaIys.

Dxoyiorndeckas CTpykrypa mnomyiasanud. OreHKa YHUCIEHHOCTH TOTMYJISIUH.
JluHaMuKa TOMYJIANUA U €€ Peryysnus. BUOTHYECKU TTOTEHITUA MTOTYISIIAN.
MogenupoBanue JUHAMUKH —momyiasnud. KpuBble pocTa YHCICHHOCTH
nonyssiiuy. KpuBble BEDKUBaHUS. Perynsius 4UCICHHOCTH TOMYJISIHA: POJTb
(hakTOpOB, 3aBUCAIMX W HE 3aBUCANIUX OT IUIOTHOCTH. OKOJIOTHYECKUE
ctparerun Bua0B (- u K-ctparerun).

[Tonsatue 00 skoylorMvecko Hume Buaa. MectooOutanue. MHoOroMepHas
MoJienb skoJiorndecko HumM Jx.M. XatuuHcona. PazMepbl 3KOJOTHYECKOM
Humy. [loTeHnmranbHas 1 peaTu30BaHHAs HUIIIU.

Bun kak cucrema mnomyisinuid. Apeanbl BHIOB. BuAbl M UX JKU3HECHHbBIC
CTparerud. 3aKOHOMEPHOCTH  TOBEJACHUS W  MUTPAMA  YKUBOTHBIX.

buonornueckue naBazumn JYXXEPOJHBIX BUOB

CoobmectBa opranuzMoB. buoneHo3 u ero crpykrypa. CBszu Mexay
opraHu3MamMu B OuolLeHO3e. DKocucTeMa Kak OTKpbiTasg cucrema (A.JDx.
Tencnu). OyHKUMOHAIBHBIE OJOKM OPraHU3MOB B HKOCHUCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, penyleHTsl. Tpoduueckue ypoBHH. Tpoduueckue 1enu u CeTu.
AbuoTtnueckue 010ku ’xocucteM. I1ouBbl U uibl B 3kocucremax. Kpyrosopot
BELIECTB U ITIOTOK SHEPTUU B SKOCHCTEME.

OcHoBHBIE NMOKa3aTenn 3KOocUCcTeMBl. buomacca u npoAyKuus. JKOJOrH4ecKHue
OUpaMU/Ibl yKcesl, 6MOMacChl U SHEPTUu.

HamnpagiieHHbIE 3aKOHOMEPHBIE CMEHbBI COOOIIECTB — CyKlieccuu. [lepBuunble u

BTOPHUYHBIC CYKLNCCCHMU W HUX IIPUYUHBIL. AHTpOHOl" €HHbIC BO3JCHUCTBHUSA Ha
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cykueccun.  Knmmakcroe —cooOmectBo.  buopasnooOpasme #  mOJHOTa
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCHUCTEMBI. AHTPOINOTCHHBIE SKOCUCTEMBI. ATPOIKOCHCTEMA.
ArpoiieHo3. Paznnuus Mex 1y aHTpONOT€HHBIMH U TPUPOTHBIMHU SKOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucTeM. ['oposickas diiopa
u ¢ayna. CunHanTpomm3amus ropojackod Qaynsl. buonormdeckoe wu
XO35IICTBEHHOE 3HaYEHHE arpo’KOCUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMHpOBaHKS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B IKOCHCTEMAX.
[Tepenoc 3HEpruu 1 BEMECTB MEXAY CMEKHBIMU 3KOCUCTEMAaMU. Y CTONYUBOCTh
OPraHU3MOB, TONMYJSALMHA W OSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3/ICUCTBUIM

buocdepa — oOmeranerapuass oOojiouka 3eMiu, TJ€ CYIIECTBYET WIH
cyuiectBoBana ku3Hb. Yuenue B.U. Bepnanckoro o Ouocdepe. Obnactu
o6uocdepsl u e€ coctas. XKuBoe BeriecTBo 6rochepsl U ero GyHKIUU.
3aKkoHOMEpHOCTH cymiecTBoBaHus Onochepsl. OcobeHHOCTH OHochepsl Kak
ro0anbHOM  JKOCHCTeMBI.  J[MHaMuueckoe paBHOBecwme B Oumocdepe.
KpyroBopoTsl BemecTB W OHOT€OXMMHUYECKHE LUKl (yriiepoja, as3oTa).
PurmudHOCTH siBeHH B Onocdepe.

3onanbHOCTH Ouochepsl. [Tonstue o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE W IIMPOKOJHMCTBEHHBIE Jieca, CTENH, CABaHHBI,
MyCTBIHU, TPOIMUYECKHE Jieca, BBICOKOTOpbs. Kiumar, pacTuTenbHbId WU
KUBOTHBI MUP OOMOB CYIIIH.

CrpykTypa U QyHKUHS KUBBIX CUCTEM, OI[EHKA UX PECYPCHOIO MOTEHIIMANA U
onochepHbIX HYHKITUN

DKOJIOTHYECKHE KPU3KUCHI U UX MPUYHHBL. Bo3aelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OxpaHa Bo3yxa. 3arpsi3HEHUE BOJHOM CPEIbl.
Oxpana BoJIHBIX pecypcoB. Paszpymienue noussl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPOIIOTEHHOE BO3/ICICTBHE HA PACTUTEIbHBIA M >KMBOTHBIA Mup. OxpaHa
pPacTUTEIBHOTO U >KUBOTHOTO MHpa. OCHOBHBIEC MPUHIIMUIIBI OXPAHbI MPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansiembie npupognsie Ttepputopun (OOIIT).
Boranudeckue caapl U 300J0THYECKHE TAPKU.

OcCHOBHBIE TPUHIUIBI YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA WM MPHUPOJBI.
PanmonanbHOe  MPUPOJOIOJB30BAaHUE UM COXpAaHEHHE  OMOJIOrMYECKOro

pa3zHooOpaszus 3emin
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