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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuebHOMY mpeamety «buonorus» (manee - OuoyorHs) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaununy,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

Cornacio mnonoxenusim GI'OC COO mnpoduiibHble ydeOHBIE MPEIMETHI,
u3yuyaeMmble Ha YIIyOJE€HHOM YpOBHE, SIBJISIIOTCS criocoOoM nuddepeHnunanum
o0ydyeHUss Ha ypOBHE cpejHero oOlmiero oOpa3oBaHUs W NPU3BaHBI 00ECIEYUTH
IPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpeIHUM OOLIUM, CpeIHUM
npodeccuoHaIbHBIM M BBICIIUM 0Opa3oBaHHeM. B To ke BpeMs KaXKIbIi U3 3TUX
y4eOHBIX NPEIMETOB JOJKEH ObITh OPUEHTUPOBAH HAa MPUOPUTETHOE pPEIICHHE
o0Opa3oBaTelbHBIX, BOCHUTATEIbHBIX M PA3BUBAIOLIMX 3a/a4, CBSA3aHHBIX C
npodopueHTaleil 00yJamuxcss 1 CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM
00JlacTU HAyYHOTO 3HAHUS, CBSI3aHHOTO C OWMOJIOTHEH, MEIMIIMHOM, KOJIOTHEH,
NICUXOJIOTUEHN, CHOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHomy npeamety «buonorus» qaét npeacTaBieHue o HeIu
U 3a/1auax u3ydeHusi yuyeOHoro npenmera «buonorus» Ha yriayOoja€HHOM YpOBHE,
omnpejeNnsieT o00s3arenbHoe (MHBApMAHTHOE) TIPEIIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBaHHME II0 pa3feiaaM M TeMaM, paclpeleieHue 10 Kiaccam,
PEKOMEHyeT MOCIeA0BATeIbHOCT, M3Y4YeHUs Y4eOHOro marepuaia ¢ ydéTom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3pacTHBIX 0COOEHHOCTEN 0Oyuatomuxcs. B mporpamme mmo 6uosioruu peaan3oBaH
IIPUHIIAIT IPEEMCTBEHHOCTH C U3y4YE€HUEM OMOJIOTMH Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus, Omaromaps YeMmMy MpPOCMATPUBAETCS  HAMPABICHHOCTh  Ha
NOCNIEyIolee pa3BUTHE OWOJOTUYECKMX 3HAHWW, OPUEHTUPOBAHHBIX HA
dbopMHUpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHUYECKOTO
MBILUICHUS, IPEACTABICHUH 0 37J0pOBOM 00pa3e KU3HHU, HAa BOCIIUTaHNE OEPEKHOTO
OTHONICHHS K OKPYXaIoIel MPUPOHON cpeae. B mporpamme 1o 6uonorun Takxe
MOKa3aHbl BO3MOXHOCTHM YydeOHOro nmnpeaMera «buonorus» B peanu3alnuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METAlPEIMETHBIM U
MIPEIMETHBIM pe3yIbTaTaM 00y4deHus U B POPMUPOBAHNHI OCHOBHBIX BHJIOB yU€OHO-
MO3HABATENIbHOM JEATENbHOCTH OOYYaloIIMXCsl IO OCBOCHHIO COACPIKAHMS
OMOJIOrMYECKOTO 00Pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VY4eOnpiii npeameT «bruonorus» Ha ypoBHE CpeaHEero o0Imero oopa3oBaHHS
3aBepluaeT ONoNIornyeckoe 00pa3oBaHUE B IIKOJIE U OPUEHTHUPOBAH Ha PACIIMPEHHE
1 yriayOJieHne 3HaHUW 00y4YaroIIuXcs O dKUBOW MPUPOJIE, OCHOBAX MOJIEKYJIAPHOU U
KJIETOYHOU OMOJ0TUM, SMOPUOIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, SBOJIFOLIMOHHOIO YUEHUS U IKOJIOTHH.



N3yuenue yuebHOoro mpeamera «buonorus» Ha YIIIyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
Ouosioruyeckoro  oOpa3oBaHUsi B  By3aX M OpraHM3aluiX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TpPU HU3YYEHUU  OO0y4YarOIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHUX Pa3felioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TM 3HaHUS TOJy4arOT pa3zBuThe. Tak,
paclIMpeHbl U YIrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3Me 4YeJlOBeKa, OOLIMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYUYEHHBIMU OOYYaIOUIMMUCS TPHU U3YYECHHUH
(GU3HKHU, XUMUH, Teorpaduu U MaTEMaTHKHU.

CtpykTypa mnporpamMmmbl 1o yueOHOMYy mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA MMOAXOAbl K HM3yUYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, dBOJIIOIMHA OPraHMYECKOTr0 MUpa Ha 3emie,
COXpaHEeHMs1 OUOJIOTUYeCcKOro pa3HooOpasusi miuaHeThl. Tak, B 10 kmacce u3yyarores
OCHOBBI MOJIEKYJIAPHOH W KIETOYHOW OHWOJIOTHH, SMOPHOJIOTHUM W OHOJOTUH
pPa3BUTHS, TEHETHUKU MU CEJIEKIUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OHOJIOTHH,
AKTyIM3UPYIOTCSl 3HAHUA OO0ydYaroumxcss 1Mo OOTaHMKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kiiacce u3yyarorcs 3BOJTIOLMOHHOE YY€HUE, OCHOBBI
9KOJIOTUH U YUeHHe 0 ouocdepe.

VYyeOnbiii mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
00y4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, MJICH, MPUHITUIIOB U MPaBUJI,
JIe)KaAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTO00Opa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIIAIOLIUXCA HAYUYHBIX JTOCTH)KEHUSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKIAAHBIX aCleKTaxX OMOoJorndecKkux 3HaHui. s
pa3BUTHS W NONIEPKAHMS HHTEpeca oO0ydaromuxcsi K OWOJIOTMH Hapsay co
3HAYUTEITBHBIM O0BEMOM TEOPETUYECKOTO MaTepuajia B COACPKaHUH MPOTPAMMBbI
no OMONOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBJICHUS M PA3BUTHS
TOW WJIM MHOM 00J1aCTH OMOJIOTHH, BKIJIAJIOM OTECUECTBEHHBIX U 3aPYOCKHBIX YIEHBIX
B PEIICHNE BAXKHEUIINX OMOJIOTUYECKUX U IKOJIOTHYECKUX MTPOOIIEM.

Lenb nzyuenus yueOHoro npeamera «buonorusp» Ha yrmyOiaéHHOM YpOBHE —
OBJIaJicHNe  OOyYalOIUMHCS  3HAHUSAMU O  CTPYKTYPHO-()YHKIIMOHAIBEHON
OpraHW3allid JKUBBIX CHCTEM pA3HOTO paHra ¥ MPUOOPETCHHE yMCHHMA
MCII0JIb30BaTh 3TU 3HAHUS B (POPMHUPOBAHUU MHTEpECA K ONPENETIEHHON 00IacTH



po(ecCUOHaNBHON N1€ATENbHOCTH, CBSI3aHHOW C OWOJOruMed, Win K BbIOOPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTmwkenne T1ienu wW3ydeHWs ydeOHoro mpeamera «buomorus» Ha
yrayOn€HHOM YpOBHE 00€CIIeYnBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBUJIaX, COCTABJISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTHHY MHPA; O
CTPOCHHHM, MHOTO00Opa3Wh U OCOOEHHOCTSAX OHMOJIOTMYECKHX CHUCTeM (KJIeTKa,
OpraHu3M, MOMYJIAIus, B, OMOTE€OIIeHO3, Orocdepa); O BBIIAIOITUXCS OTKPBITUIX
¥ COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYalOIIUXCA C METOJaMH TIIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOW W
KJICTOYHOM OMOJIOTHHU, SMOPHOJIOTHH M OWOJIOTHH Pa3BUTHS, TCHETUKU U CEJICKIUH,
OMOTEXHOJIOTUM W CHHTETHYECKOW OWOJIOTHH, IaJICOHTOJOTHH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEACHUS OHWOJOTHYCCKUX WCCIICIOBAaHUN B
nabopaTopun W B mpuponae (HaONIOACHWE, W3MEPCHHE, OKCIICPUMECHT,
MOJICIMPOBAHNE);

OBJIaJIcHHE OOYYarOIIMMUCS yMCHHUSAMHU: CaMOCTOSTEIBHO  HaXOIWTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMALMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CUMBOJIMKOM, YCTAaHaBJIMBAThH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥ COIHUAIbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOJieMaMu 4YeJOBEYeCTBA; OLIGHWBATH IOCIEACTBHUS CBOCH IEATEIBHOCTU TIO
OTHONICHUIO K OKPYXKaloIlel NPUPOJHOU cpelie, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJIel; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBAaHUM, MpaBUJIa TTOBEICHHUS B MPUPOJAC H
obecrieueHus1 OE30MACHOCTH COOCTBEHHOM >KM3HEIEATECIILHOCTH B UPE3BBIUYAMHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE y 00YJaIONIUXCsI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpoliecce 3HAKOMCTBA C  BBIJAIOIIMMHCS OTKPBITUSAMH U COBPEMEHHBIMU
WCCJICIOBAHUSIMH B OHWOJIOTHUH, PEIIaeMbIMU €10 MpoOJIeMaMu, METO0JIOTHEH
OMOJIOTUYECKOTO UCCIIEIOBAHUS, TPOBEICHHS SKCIIEPUMEHTAIIBHBIX HCCIIEIOBAHUH,
perieHusl OMOJIOTMYECKUX 3a]1ad, MOJCIUPOBAHMS OHOJIOTHUYECKHX OOBEKTOB M
MIPOLIECCOB;

BOCIIUTaHUE Y O0YyJarONIMXcsi ICHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
1IEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBJICHUSAM; (OPMUPOBAHUE IKOTOTHIECKOM,
TeHETHYECKOW TPAaMOTHOCTH, 00IIIEH KyIbTYPHI TOBEACHUS B IPUPOJIC; UHTETPAITUH
€CTECTBEHHO-HAYYHBIX 3HAHH;



npuoOpeTeHre  OOy4YaroIMMHCS  KOMIIETEHTHOCTH B PallMOHAJIBLHOM
MPUPOAOIIONIB30BaHNH (COOJIIOIEHUE PABUII IOBEICHMSI B IPUPOJIE, OXPAHbI BUJIOB,
AKOCHUCTEM, OHoc(ephl), COXPAHEHHH COOCTBEHHOIO 370pPOBbsi U 3JI0POBBS
OKpYyXKaromux Jojeid  (coOmrogeHuss Mep NOpoUIakTUKU — 3a00JeBaHUM,
oOecrieyeHue OE30MaCHOCTH JKU3HEACSTENIbHOCTH B YPE3BbIUAMHBIX CHUTYaLUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUH B TOBCEIHEBHOM JKU3HU;

co3ZgaHue  YCJIOBUM  JJiA  OCO3HAHHOIO  BbIOOpa  OoOydHarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOpUH, CIIOCOOCTBYIOIIEH
nocieaymomeMy mnpodecCHOHaIbHOMY CaMOOINPENENeHUI0, B COOTBETCTBUU C
WHAVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO611ee 4MCcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIIIyOJICHHOM
YpOBHE cpeqiHero ofiero oopasoBanusi, coctarisieT 204 gaca: B 10 kmacce — 102
gaca (3 yaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Henelo).

OT60p opraHu3armoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHOJIOTHUU
OCYHIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpaBICHHOCTU Ha
NPOJOJKEHUE OMOJIOTrMYEeCKOro Oo0pa3oBaHUs B  OpraHu3alUsax CpeaHEro
npodeccuoHaIbLHOTO U BBICILIET0 00pa30BaHUsI.

O0s13aTeIBLHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHU HA YriyOJEHHOM YPOBHE
ABIIIETCS TPOBEJEHUE JTa0OpPaTOPHBIX U MpaKTUUECKHX pador. Takxke ydacTue
00y4Jaromuxcs B BBINOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIE0BATEIbCKUX padoT,
TEMaTUKa KOTOPBIX OMPEIEISETCSl YYUTEIEM Ha OCHOBE MMEIOIIUXCSI MaTepUaIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX IPUPOJAHBIX YCIOBHIA.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU80OM, HE BXOIHUT B MPOBEPKY
rocyaapctBeHHou utoropoit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonmornueckue  HaykM W U3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJiorumy.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. I[lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
NPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIMHE, CEeJIbCKOM XO3SIICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, V.
I'apen, I'. Mennens, B. Y. Bepnanckuit, U. 11. ITasnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuupel u cxembl: «CBsi3b OMOJOTMM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMerT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTh W YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CAMOOPIraHU3ALIMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIMH, OpTraHW3MEHHBIN, MOIMYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OmocdepHsiii. Ilpomeccel, mpoHcXOAANIHE B IKHUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine »KuBble CUCTEMBI HA PAa3HBIX YPOBHSX OpraHU3alINH.

N3yuenue xuBbIx cucteM. Metonbl Ouomornueckod Hayku. HaGmropenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanus. [IonsaTue o 3aBUCUMON 1
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOpPKH U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxkeHWs pe3yabTaToOB dKcrepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS JKUBOU MPUPOBI».

O6opynoBaHue: 1abopaTropHOe 000pyA0BaHUE JJIsl IPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAA eAUHUIA XKuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiigen, P. BupxoB). OCHOBHBIE IMOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Meronbpl  MOJIGKYJSIpHOM U KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOMMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnambLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass MUkpockonus. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOTIpENnapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATbHBIX KIETOK.

IIpakTuyeckass padora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrtpodopes, auddepeHMaANbHOES IEHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUH KIIETKH,
TerIoperysinuu. MuHepalibHbIE BEIIECTBA KIETKU, UX OHoJiorndeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKA. buomornueckue mnoaumepsl. benkwu.
AMUHOKHCTIOTHBIA cocTaB OenkoB. CTpyKTypsl OenkoBoi Monekysbl. [lepBuunas
CTpYKTypa Oeika, NeNnTuaHas CBsI3b. BTopuuHas, TpeTWyHas, YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcaxapuibl U NOJUCAXapUIbl.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapodunsHO-ruapododHbIe cBoiicTBa. Kiaccudukanus Iunuaos.
Tpurnuuepunsl, Qocomunuasl, BOCKH, cTepoubl. buonormyeckue GyHKUIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommiuementapHoctd. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. MectoHnaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTtaHOBIEHHBIE MEPEHOCUUKHU, UX (PYHKIIMH B
kietke. [pyeue nykneozuompugocpamor (HT®). Cexenuponanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoisiorusi: OMoXuMHYeckue U OMo(U3NUECKUEe HCCIEI0OBAaHUS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoiiekyl. Mooeruposarue
CMpPYKmMypul U QYHKYULl 6UOMOAEKYI U UX KoMniekcos. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpanuun

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

Juarpammel: «Pacnpenenenne XUMUYECKUX JIIEMEHTOB B HEXKUBOU IIPUPOJIEN,
«PacmpenienieHue XUMHUYECKUX AJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocTaBe OpraHu3zMoB», «CTpoeHHE
MOJIeKyTbl  Oenka», «CTpyKTypbl O€IKOBOW MOJEKyNb», «CTpPOCHHE MOJIEKYI
yriaeBooB», «CTpoeHue MOJIeKyl JunuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monekyinbl ATDx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopaTropHas padora «VccieqoBanne HyKJICMHOBBIX KUCJIOT, BBIICICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: »JyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pAa30BaHMS KICTKH.



Crpoenue npokapuoTuyeckon kieTku. Kiaertounas cteHka OakTepuil u apXxei.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOPHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO 1 pojib IPOKapuoT B OMOLIEHO3AX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKapUOTHUYECKON KieTku. [lnazmaruueckas
MeMmOpana (razmaiiemma). CTpykTypa miazMatuueckoil MemOpanbsl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTUUECKyI0 MeMOpaHny: naccuBHbIi (1uddy3us, odnery€Hnas
muddy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpuii-KaaMeBOro Hacoca. DHIOIHUTO3:
NUHOIMTO3, (paroumrtos. Dk301uTo3. Knerounas crenka. Ctpykrypa U (QyHKIUU
KJIETOYHOM CTEHKHU pacTeHH, rpruOoB.

Hutomma3zma. [uto3ome. [lutockenet. JIBmxenue murormaasMbel. OpraHouasl
kiIeTku. OHOMeMOpaHHbIE OPraHOU/ bl KIETKH: 3HA0I1a3MaTtnyeckas cetb (J11C),
anmapatT [onb/ku, nU30COMBI, UX CTpoeHue U (GyHKIUH. B3auMocBs3b
OJIHOMEMOpPaHHBIX OpraHoONAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['mankuii (arpanyIsspHbBIN) SHIOTIIa3MaTHIECKUN PETUKYITYM.
Cexkperopnas ¢ynkuus anmnaparta ['onbmxu. Moougukayus 6eirxkos 6 annapame
Tonvoocu. Copmuposxa 6eakos 6 annapame [ onvoxcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyosu pactutenbHbIX KieTOK. Kitetounbiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeaickosckuii,
JI. Mapeynuc). Ctpoerne U (YHKIIMM MUTOXOHIApUN H T1actui. llepBuunsle,
BTOPUYHBIE U CIIOXKHBIE MIACTHIBI (POTOCUHTE3UPYIOIIUX YKAPUOT. XITOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIIUX PACTECHUM.

HememOpannsie opranonapl kieTku CTpoeHHe W (yHKIIMH HEMEMOpaHHBIX
OpraHOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTbl. AKkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyooukn. KineTouHsrii
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pEecHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. Obonouka sipa, XpOMAaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepueiii  0enkoBbI MaTpuKkce. [IpocTpaHCTBEHHOE pAacCMOIOKEHUE
XpOMOCOM B HHTEp(a3zHOM sape. IDyxpomamuun u 2emepoxpomamur. beaku
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
Mpancnopm.

Knerounsie BkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



Ioptpetsr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KiIeTkW», «CTpoeHHWe  pacTUTenbHOW  KiIeTku», «CTpoeHme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepHaIbHBIX KICTOK.

JlaboparopHass pabora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIEIUIa3MOJIM3a B
PaCTUTEIBHBIX KIETKAaX).

IMpakTuyeckas padora «3yueHnne TBMKCHUS [IUTOIIIA3MBI B pACTUTEIIBHBIX
KJIETKaX.

Tema 6. O0MeH BeleCTB M NpeBpallieHNe JHEPITUU B KJIeTKe

ACCUMUIIATINS ¥ TUCCUMUJISAIIAS — JIBE€ CTOPOHBI MeTaboim3Ma. Turmbel oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TeTepoTpOdHBIA. YYacTHE KHUCIOpoJa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecreueHne KIeTku: TmpeBpainienue ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIN XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. bemku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYeCKUX BeIIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHvlli pomocunmes y obakmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poab XJI0poriacToB B mpoliiecce
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gdomocunmesa. IlpogykTuBHOCTH hoTOCHMHTE3a. BiusiHue pa3nuyHbIX GakTOPOB Ha
CKOpOCTh (hoTocHHTE3a. 3HaUeHNE (DOTOCHHTE3A.

XeEMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIHUE OaKTepUH, >KeIe300aKTepuu, CcepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUs U HUX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otanbl YHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUH B
mporieccax Omonorndeckoro okucieHus. [{ukmnyeckue peaknun. OKUCIUTETEHOE
dbochopunmrpoBanue. Inepaus memoparnnoco epaouenma npomoros. Cunmesz ATD:



paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELLECTB Nepesi aHadpoOHbIM. D(HPEKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

JdemoHcTpanumn

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

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

O6opynoBaHue: CBETOBOM MHKpPOCKOI, OOOpPYAOBAHHE ISl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas patdora «3ydeHre KaTaquTHIEeCKON aKTUBHOCTU ()EPMEHTOB
(Ha mpuUMepe aMuIa3bl UK KaTaiasbl)y.

JlabopaTopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacnencrBeHHass uHpoOpMAaNMs U peaju3anus e€ B KJIeTKe

Peakiiuu MarpuuHoro cunrtes3a. [IpyHIIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHOUW uH@opmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunumss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIILNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue ammuHokucinor. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsnusi akTUBHOCTH I'€HOB Yy MNpPOKapuoT. ['hmoresa
onepoHa (®. XKako0, XX. Mano). MonekynsapHnvlie mexanuzmvl IKCHpeCccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsi eenog. Perymsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekeTounbie (OpMBI )KH3HU B 00JUraTHbIe Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6akmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a005eBaHus 4eJI0BEKa, )KUBOTHBIX, pacTtenuii. CIIJ[, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

buoungpopmamuka: uumezpayus u ananuz o6oavwUx maccugos («bigdata»)
CMPYKMYPHBIX OUON02UYECKUX 0anHblx. Hanomexnonozuu é ouonoeuu u meouyune.
Ilpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 0ocmasKu 1eKkapcme.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. Y. IBaHOBCKHIA.

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHUecKuil Koa», «Bupyce»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWartepdaza u murtos.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKHUM (TPEMUTOTHUUECKHI) Tepruoabl HUHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkauuu JJTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XPOMOCOMBI.

Jlenenue kieTku — Muto3. CTauu MUTO3a U MMPOUCXOISAIINE B HUX MTPOIIECCHI.
Tunsl muto3a. KapnokuHes U MUTOKMHE3. bHOJIOTHYECKOE 3HAYEHUE MUTO34.

Perynsuus muToTMYecKoro mukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugpposas
KemKkay — buourH@opmamuveckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCcTpamuu

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

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpernapaThl: «MHTO3 B KIIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpPOMOCOM Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

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

Tema 9. CTpoeHue n GyHKUINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUAbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBbI.

Oc0OEHHOCTH CTPOCHUS U KU3HEACSITEIIbHOCTH OJTHOKIIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKIECTOYHBIE BOJOPOCIH, IPYTHE
npotucThl. KonoHUanbHble OPraHU3MBbI.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cucteMbl opranoB. OpraHnsM Kak eIuHoe 1enoe. I'omeocras.

Tkanu pacteHuil. TUnbl paCTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAsl, TOKPOBHAS,
MpPOBOJsALIAsl, OCHOBHAsl, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHM KMBOTHBIX M 4e€JOBEKAa. THIBI )KUBOTHBIX TKAHEW: SIUTEIUAJIbHAs,
COCIMHUTENIbHAS, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIONIOKEHHS TKAHEN B OpraHax dKUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTHUBHbIE OpraHbl pacTeHui. OprasHbl U
CUCTEMBI OPTraHOB JKUBOTHBIX U YesnoBeka. DyHKIMU OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranusmoB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX WU
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy»HbIil U BHYTpEeHHHU cKeneT. CTpPOEHHUE U TUIIBI
COCJIMHEHUS KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BHJKEHHE  OJHOKJIETOYHBIX  OpPTraHHU3MOB:
amM&0OoMIHOE, JKTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTCHMIA:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX J>XMUBOTHBIX W YEJOBEKa:
MblleyHas cuctemMa. Peduiekc. CkeneTHbie MBI U UX padoTa.

[Tutanue oprann3mMoB. [lornonieHre BoAbl, yrIEKUCIOro ra3a i MUHEpalbHbIX
BelleCTB  pacTeHussMHu.  [lutanue  KUBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xenesbl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOe npixaHue. /[pixaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4YejaoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NOTUL U
MJIEKONIUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y XKUBOTHBIX. KpoBeHOCHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KkpoBooOpalieHHs. OBOJIOLHOHHBIE
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOM CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismnus.

Brinenenue y oprann3moB. Beigenenue y pacteHuid. Boiiesnienue y 2)KuBOTHBIX.
CokparutenbHbie Bakyonau. Opranbl BbieneHus. DOuibTpanus, CEKpeuus u
oOpaTHOe BcachblBaHHE KaK MEXaHH3Mbl pabOThl OpraHoB BbiAeneHus. CBA3b
MOJIOCTU Tejla C KPOBEHOCHOW W BBLACIUTEIBHOM cuUcTeMaMmu. Beiaenenue y



MMO3BOHOYHBIX >KMUBOTHBIX M uenoBeka. [louku. CTpoeHue u (pyHKIIMOHUPOBAHUE
He(poHa. OOpazoBaHKHE MOYH Y YETIOBEKA.

3ammTra y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3sMoB. Cropsl
OakTepuil U LUCTHI MPOCTEUIIMX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna.
CpencTBa macCUBHOM M XUMHUYECKOU 3aIIUThI. OUTOHIINIBI.

3ammTa y MHOTOKJIETOYHBIX J>KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3amura opraHu3Ma ot OoseszHeil. IMMmyHHas cuctema dyenoBeka. KineTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHUTET. Teopusi KIOHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Posib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHI.

Paznpaxxumocte ©  perymsiuyds |y OpraHu3MoB. PazapaxuMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. TakcuChl. Pa3ipaskuMOCTh 1 peryJisius y pacTeHUM.
PocTtoBbie BelllecTBa U UX 3HAUYCHUE.

HepBnas cucrema u pediekropHas peryisius Yy >KHUBOTHbIX. HepBHas
cucTtema U €€ OTIeJIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTIENIbl TOJOBHOTO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pednekTopHas nyra. be3yciioBHbIC U YCIOBHBIE PE(IICKCHI.

['ymopanibHas perynsiius U SHIOKPUHHAs CHCTEMA XUBOTHBIX U 4YEJIOBEKA.
JKeie3bl 3HTOKPUHHOW CUCTEMBI U UX TOPMOHBI. /{eiicTBrE TOpMOHOB. B3anMoCBs3b
HEPBHOMW U SHAOKPUHHOU cucTeM. ['umnoranamo-runodusapHas cucteMa.

JdeMoHCTpamuun

[Toptper: U. I1. I1ainos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PpPACTCHUN»,
«CucteMbl OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue CTEeOIs»,
«CTpoeHHE JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11eyHas CHUCTEMA,
«BbigenurenbHas cUcTeMa», «IJHJOKpPUHHAs cuctema», «CTpOEHHE MBI,
«Mmmynuter»,  «KumeyHnomonocTHeie», «CxemMa  MOUTaAaHUS  PACTCHUIY,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee CTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatouxcsi»,  «HepBaas  cucrema — nruny», «HepBHas — cuctema
MIekonuTaonmx», «HepBHas cuctema yenoBekay, «Pediexcy.

OO6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpPraHW3MOB, MUKpPOTpENnapaThl TKAHEW, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIHH



HACEKOMBIX, UTJIOKOXKHX, KUBbIE AK3EMIUISIpbl KOMHATHBIX pAaCTeHUM, repOapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmaia u OenKoB MoJ1 1elCTBUEM (PepPMEHTOB, O0OPYAOBaHUE IS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JbIXaTeIbHBIX IBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKkaHel pacTEeHUI».

JlaboparopHasi pabora «l3ydyeHue TKaHEeH KUBOTHBIX).

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

Tema 10. PazmHoKXeHHe H pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOUYasl BEreTATUBHOE) U
noyioBoe. Buael  Oecriosioro  pa3MHOXKEHHMsI:  MOYKOBAHHWE,  CIOPYJISIUS,
dbparmeHTanus, KJIOHUPOBAHHE.

[TonoBoe paszmuHoxxeHue. IlonoBbie KIeTKU, wWiM rameTsl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornyeckuii cMpICi
M€No3a W TOJOBOrO mporecca. Meno3 U ero MeCTO B KH3HEHHOM IIMKIIE
OpraHu3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y ;KUBOTHbBIX. [10J10BBIE JKee3bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u  SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbILIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCAd 3apojblllia (dMOpUOHANbHASA HHAYKIHUA).
3aknagka TIUIaHAa CTPOEHMS KUBOTHOTO Kak pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOoTHBIX. llocTomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe  pa3BuTue. PasButne ¢ wmeramopdo3oM y O€CIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoJOrMYeckoe 3HaYE€HHE NPSIMOTO U HENPSIMOTO
pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MpUpoie. Tumbl pocTa >KUBOTHBIX. DakTOpbI
pEryJsiliiM POCTa KUBOTHBIX U yeroBeka. CTaluu MOCTIMOPHUOHAIIBHOTO Pa3BUTHS



y ’KUBOTHBIX M 4enoBeka. [lepuobl oHTorenesa uyenopeka. CTapeHHe U CMEPTh Kak
OMOJOrnYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHuid. ['ametodutr u cnopodput. Meiio3 B
XKU3HEHHOM IHKJIe pacTeHuil. OOpa3oBaHue CIIOP B Ipoiiecce Meio3a. ['ameTorenes
y pacternuid. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHuE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pETyJsIMY OHTOI€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmumplt 1 cxeMmbl: «BereratuBHoe pa3MHOXeHUe», «Tumbl OGecroyioro
pa3MHOXKEHUSD», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE 3BIJIEHBI»,
«Pa3MHOXeHne ruapby, «Meho3y, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SUIEKIETK U crepMaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe u
HEMpsIMOE pa3BUTHE», «Pa3BUTHE MalCKOro xykay, «Pa3Butrue capaHumy,
«PazButne nATymIKA», «JIBOHHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMsSH OJHOJOJBHBIX U JIBYJOJbHBIX pAacTeHUI», «KWU3HEHHBIN UK
MOPCKOH KanmycTb», <« KHU3HEHHBIN THUKI MXay, <« KU3HEHHBIN UKJIT MATOPOTHUKAY,
«OKW3HEHHBIN IHUKIT COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONIpPENapaThl SULEKIETOK |
CIIEpMAaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi padora «3ydyeHue CTpOEHUs TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BpIsiBICHUE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpPraHOB pPAa3MHOMXEHHUS BBICHINX
pacTeHHU».

Tema 11. I'eHeTHka — HayKa 0 HaCJEJACTBEHHOCTH W HM3MEHYHBOCTH
OPraHuU3MoOB

Ncropust cTaHOBIEHUS U Pa3BUTUS F€HETUKU Kak Hayku. PaboTel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib OT€UECTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETHUKH.
Pa6otsl H. K. Konbriosa, H. WM. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko,
10. A. ®dunmnmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE INPU3HAKH, JOMHUHAHTHBIA W PELECCHUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI  TEHETUKH: THUOPUAOJIOTHYCCKUN,  ITUTOJOTHUECKHH,
MOJIEKYJISIPHO-T€HETUYECKH.

JdemoHcTpanumn



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

Tabnuibl u cxeMbl: «MeToabl TeHETUKNY, «CXEMbI CKpEIUBaHUS.

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

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3ust rudpUI0B MepBoro nokosieHus. [Ipasuno gomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacuUleIuIeHus] NPHU3HaKoB. LIUToOrmyeckre OCHOBBI
MOHOTHOPUIHOTO CKpelrBaHus. ['unoresa 4ucToThl ramer.

AHanu3upyroniee ckpemubaHue. [IpomMexyTOuHbIN XapakTep Haciaed0BaHUs.
Pacuiernienrie npu3HakoB IPU HEMOJIHOM JTOMUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HacJel0BaHus Npu3HakoB. L{uronoruyeckne OCHOBBI AUTUOPUIHOTO CKPEITUBAHUS.

CuemnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HACJEJOBaHUE TE€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpPHs HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHHU3M OIpPEAEICHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIii M TreTeporaMeTHbId 1os. ['eHeTmyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMonencTBUEe HeaUIeNIbHBIX TI'€HOB.
Komnniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKKE
(U3MOTOTHYECKUX  TPOLIECCOB, TOBEACHUS ©W  KOTHUTHBHBIX  (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['eHEeTHYecKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIeICTBEHHON MH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxeMmbl: «llepBbiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3akoH
Mennens», «AHanu3upymollee CckpelmuBanue», «HemnoaHoe aomMuHUpoOBaHUHEY,
«CuernjeHHoe HacjledoBaHWE NPU3HAKOB Yy aApo3oduibly, «['eHeTnka momay,
«Kapuotunm denomeka», «Kapuotun apozoduiby, «Kapuotum —nOTHIBY,
«MHOXeCTBEHHBIN aiaenu3M», «B3anumMo1eiCTBHE IT'eHOBY.

ObopynoBanue: MoOZeNb I JEMOHCTpPAallUd 3aKOHOB €AMHOOOpa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUSI NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBaHUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporpenapart: «J[po3odumnar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBD».

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIUBaHUS Y APO30(PUITBD.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotumnma W cpenbl Opu  GopMHpoBaHUHU (EHOTHIIA.
N3MenunBoCTh Mpu3HAKOB. KayecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTHU: HEHACIICICTBEHHAsI U HACJIEICTBEHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GoOpMUPOBaAHUU
MoaupUKAIMOHHON n3MeHUnBOCTH. Hopma peakuuu mpusHaka. BapuannoHHBIM
psin u BapuauuonHas kpuBas (B. Horanncen). CsoiicTBa MoaupUKaIMOHHON
U3MEHUYUBOCTH.

I'enoTunuyeckass ”3MEHUYUBOCTh. CBONCTBA TEHOTUIIUYECKOW M3MEHUUBOCTH.
Buipl reHOTUTIMYECKOM H3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIllMOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOIIECC — OCHOBA
KOMOWHATHUBHON U3MEHYUBOCTU. POJIb KOMOMHATUBHOW U3MEHUYUBOCTH B CO3JJaHUM
TreHEeTHYECKOro pa3HO00pa3us B mpeiesax OJHOro BUA.

MyTtanuoHHass HM3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHAYLUPOBaHHbIE MyTalluu. SIepHble U
qUTOIUIa3MaTHdeckue Mytanuu. CoMaTH4YecKHe W IMOJIOBble MyTaluu. [IpuduHeI
BO3HUKHOBEHUsI MyTalui. MyrtareHsl M UX BIHWSHHE Ha OpraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH T'OMOJIOTMYECKUX pPANOB B
HaciencTBeHHo m3MeHunBocTu (H.M. BaBwior). BHesaepHas W3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb  INUSEHEMUYECKUX akmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmumer w cxeMbl:  «Buapsl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KoMbOuHaTuBHAs W3MEHYHUBOCTBY, «Meio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00eBaHMUS YeIOBeKay, «BUIbI MyTauiiy.

OO6opynoBaHue: XKMBBIE W TepOapHBIE SK3EMIUISIPHl KOMHATHBIX PACTCHHA,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU W3MEHUYUBOCTH.

JlabGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON W3MEHYMBOCTH. [locTpoeHWe BapHaIlMOHHOTO psAga U
BAPHUALMOHHOW KPUBOII».



IIpakTnueckas padora «Mytamuu y aApo3opunsl  (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHas NporpamMma HCCIENOBaHUS TE€HOMA
yejaoBeKa.  MeToapl  M3YYEHHMs] TEHETMKM  YEJOBEKa: T'€HEAIOTHYECKUU,
OJIU3HCIOBEIH, IUTOT€HETUYECKHUM, MOMYJIALMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE OTIPEACICHUE TEeHOTHUIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHME, T€HOTHUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a001eBaHus YeoBeKa. [ eHHbIE M1 XpOMOCOMHBIE
Oosie3Hu dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEeapacioyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKOW T'€HETUKHU B MPENOTBPALICHUU U JICUEHUU T€HETUUYECKUX
3a00JeBaHUi 4YeioBeKa. MeauKo-reHeTuuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MUCCIEJOBAHUN B
o0JlacT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYeCKOMY M XUMUYECKOMY 3arpsi3HEHUIO OKPY’KaroIieh cpenpl. ['eHeTnueckas
PEAPaACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoncTpanuun

Tabnuuer u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs T€HETUKU
yesioBekay, «I eHeTnyeckue 3a001eBaHuUs YEIOBEKAY.

IIpakTuueckas padora «CoCcTaBIE€HHUE U aHAIN3 POJTOCIOBHOMN.

Tema 15. Cetekuusi OpraHusMoB

JlomecTuKamus 1 celieKuus. 3apOoxKIECHUE CEJEKIUN U TOMECTUKALINK. Y YEeHUE
H. W. BaBunoBa o lleHTpax NPOHMCXOXKJICHHS W MHOTroo0pasusi KyJIbTYPHBIX
pactenuii. Ponp cenexkunu B CO3JaHUK COPTOB PACTEHUH U MOPOJ KUBOTHBIX. COPT,
nopoJa, MTaMM. 3aKOH TOMOJIOTUYECKHUX PAIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBunona, ero 3HaueHue Jjisl CEISKIIMOHHOW pabOTHI.

Mertoasl ceneKuoHHOM paboThl. McKyccTBEHHBIH OTOOp: MaccoOBbIA H
WHJAUBUIYaIbHBIN. DTarbl KOMOMHAIIMOHHOMN CCJICKIIUU. HctrwiTanne
MpOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHNY C MOMOIIBI OLEHKHU
¢dbeHoTHma MOTOMCTBa M OTOOP MO TEHOTUITY ¢ romoInbio aHammza J{HK.

NckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIIEKUMOHHOW  paboOThI.
PannannoHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYTalUil Yy KYJbTYPHBIX
dopm opranu3moB. Vcmonap30BaHHE TEHOMHOTO PEIAKTHPOBAHUS W METOJOB
pekomOunanTHbeIX JJHK a1st monmydyeHust ncxoaHoro mMatepuana sl CEIeKIHUH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpuBnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpelmmMBaHWe, Wid ~ WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayTopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3zoBaHue
retepo3uca B cenekuuu. OtnanénHas rulOpuausanus. [Ipeomonenue Oecruionus



MEXBUJOBBIX THOPUIOB. JJOCTHKEHHS CENEKIUU PACTEHUI U )KUBOTHBIX. «3enénasi
DesoONOYUL).

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 NPOMBICAOBBIX  JHCUBOMHBIX 6 YENAX  VIYYUleHUs.
CYUecmeyiomux u co30aHusi HO8bIX NOPOO, JTUHUL U KPOCCO8, 8 MOM HUCIe C
NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoNA02UL.

JdemoHcTpanumn

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

Tabmuibl v cxembl: «L{[eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSANIOB B HACJIEACTBEHHOM M3MEHYUBOCTH,
«Metoapl cenexkuuny, «OtnanéHHas rudpuauzanus», «MyTtaresesy.

JlabopaTopHas padora «l3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAIITHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeusi «OCHOBHBIE METOJBI W JIOCTHKEHMS CEJIEKI[MM PAaCTeHHl |
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEIBHBIA YYacCTOK, B TEIUIMYHOE XO35AHUCTBO, B JaOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKasi OMOJI0TUsA

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJNOTHH, — KIJIETOYHbIE W TKAHEBbIC
KYJbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanunmonHas
OMOTEXHONOTUA:  XJIeOOMeUeHrne, TMONyYeHHEe KHUCIOMOJIOYHBIX  MPOAYKTOB,
BUHOJenuEe. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJiorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEeXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIBIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIepKalllUX HE BCTPEUYAOIINECS B IPUPOJI€ OMOCUHTETUYECKHE ITyTH.

Knerounass unxkeHepus. MeToapl KyJabTypbl KJIETOK M TKAHEW PACTEHHU U
KUBOTHBIX. Kpuobanku. ComaTtwdeckas ruOpuaM3aldsi ©W  COMATHYECKHM
smOpuoreHe3. lMcmonp30BaHWe TarIOWAOB B CEIEKIMU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PEKOHCTpYKIUsA
SMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUs, KYTbMUBUPOBAHUS U MUKDPOKIOHATLHO0 PAZMHOICEHUS
CeNbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMOCOMHass MU TeHHas WHXeHepusd. VICKyCCTBEHHBI CHUHTE3 I€Ha WU
koHCcTpyupoBanue pekoMOMHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPOOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposas menuuuna. [11P-
IUArHoCTUKa. MeTa0oJIOMHBIM aHalu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa I OLEHKH COCTOSIHMS €ro 310poBbs. Vcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(yHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLLIeHUs 3a7a4 IEePCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredyeHuss KOMOWHUPOBAHHOU
3amuThl OoT Bo3OyauTened OPBU, ycraHoBieHHe MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynxumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauub! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHU3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaboparopHas padora «l3ydyeHune o0bEKTOB OMOTEXHOIOTUI.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOBY.

IKckypeusi «bUOTEXHONOrMsT — BaKHEWINAs IPOM3BOIAUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTMYECKOE ITPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxknenne W pa3BUTHE 3BOJIOIHOHHBIX IPeICTABJCHMHA B
onosiorum

OpomonmonHas Teopust Y. JlapBuna. Ilpeanocbuik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AesarenbHocTh Y. JlapBuHa.

JIBr>KyIue cuibl 3BoJironuu BU10B no Y. J[apBuHy (BbICOKasi UHTEHCUBHOCTD
pPa3MHOXEHHUS OPraHWU3MOB, HACJICJICTBEHHAas HW3MEHUYMBOCTh, Ooppba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHueckor Teopun dBomonmu (CT3). Heitrpanshas
Tteopuss HBomroruu. CoBpeMeHHass DJBOJIONHMOHHAsS  Ouosorus. 3HAYCHHE
ABOJIIOLIMOHHOW T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn



Iloptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. Hapeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonnenn, /. K.
benses.

Tabmuue! u cxemsl: «Cuctema xuBoi npupoasl (1o K. Jlunuero)», «JlectHuna
XKUBBIX cymecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus MPUCTIOCOOTCHUN Y
pacTeHuil 1 )kUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra mytemecTsus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6ei», «MHoroodpasue KyabTypHbIX (opM KanmycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHust HOBbIX BUAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILUEHMS ABWXKYIIMX CHJ JBOMIOUAN», «OCHOBHBIE ITOJIOKEHHUS
CUHTETUYECKON TEOPUH IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonynsuus Kak sneMeHTapHas eAuHuLa 3BooInd. COBPEMEHHBIE METOIBI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTYphl mnonyisiuuid. M3Menenwue
reHopoHJa TOMYJSIMU KaK d3JEMEHTapHOE »JBOJIIOIMOHHOE SIBIIEHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapnau, B. BaiinOepra.

OnemeHTapHbie (aKTOpbl (ABUKYIIKME CHUJIbI) HBOJIONUHU. MyTalmOHHBIN
npouecc. KomOuHaTuBHasT u3MeHYMBOCTh. [lpeiid TrTeHOB — ciydaiiHbIe
HEHaIpaBJICHHbIC U3MEHEHMSI YacTOT ajulesiell B Momysusax. (et ocHoBaTes..
Opdexm 6ymuinounozo eopnviwika. CHudCeHUe 2eHemuUYecKo2o pasHooopasus:
npuuunsl u creocmeus. llposenenue sgpgpexma opetigha eeHo6 8 6ONLUIUX U MATBIX

NONYNAYUSX. Murpauumu. N3onsus TTOITYJISIIAM: reorpaduaeckasi
(mpocTpaHCTBeHHAs ), OMoornyeckas (pernpoyKTUBHAS).
EcrectBennsiit orbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI

€CTECTBEHHOTO  OTOOpa:  JBIKYIIUMN, CTAaOWIU3HPYIOIIMK,  pa3phIBAIOIINAMA
(mm3pyntuBHbIi). [lomoBoit oT60p. BO3HMKHOBEHHE W 3BOJIOIUS COLMAIBHOTO
NOBEJEHUS )KUBOTHBIX.

[IpucnocOONIEeHHOCTh  OPTraHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BoznukHoBeHME MpUCTIOCOOTIEHUH Y OpraHu3MoB. ApoMop(h03bl U UANOATATITAIIUH.
[Tpumepsl mpucocobIeHN y OpraHu3MOB: MOpGOIOTHYecKe, PU3HOIOTHIECKHE,
Oonoxumuyeckue, ToBeaeHUeCKHe. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKpPOIBOIOIMHU. M3omsamust — imtoueBor (akTop BumooOpazoBanus. [lytn u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumIOnaU3aIKS,
rubpuauzanus). JTMTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GopMUPOBaHUS OUOJIOTHUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOTIOLMOHHOM OMONIOTUH B pa3pabOTKe HAYUYHbIX METOJOB COXPaHEHUS
O6uopazHooOpasusi. MUKPOIBOJIONUS U KOIBOJIOIUS IMAPa3UTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEM.

JdemoHcTpanumn

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

Tabmuupl m cxembl: «MyTalMoOHHAasT W3MEHUYMBOCTHY, «llomyndnuronHas
CTPYKTypa BHla», «CxeMa MposBiIeHUs 3akoHa Xapau—BaitnOepray, «/IBmwxkymue
CWJIbl HBOJIIOLUNY, «DKOJIOTMYECKass M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«["eorpaduyeckas N30SMS TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHULIBI JJAyPCKON»,
«ITonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XHUIIHUKOB M KepTB», «CxeMa aercTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylecTBOBaHUEY, « UHyCTpruanbHBbIM
MenaHu3m»,  «oKuBble — HckomaeMmble»,  «[IOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenynpexxnaromas okpacka 3>XUBOTHBIX», «DU3HOIOTHYECKHE
agantaiun», «lIprucnocoOIeHHOCT, OpraHu3MOB U €€ OTHOCHTEIBHOCTBHY,
«Kpurepuu Buna», «Buasl-nBoiHukmny, «CTpykTypa Buaa B npupojie», «Crnocoosl
BUI000pa3oBaHus», «I'eorpaduueckoe BumooOpazoBanue TpEX BUIOB JIAHbIIICH,
«IKOJNIOTHYeCcCKOoe BUI000pa3oBaHUE BHUAOB CUHUID, «IlonHIIoOnabsl pacTeHuid»,
«KarmycTHO-peAeuHbINH THOPUIY.

Oo6opynoBanue: repdapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpel ¢ mpuMepaMu Pa3IMUHbIX MPUCTIOCOOIEHUM, YyUesia MITUIl U 3Bepel pasHbIX
BUJIOB, TepOapuu pacTeHUW OJM3KUX BHUAOB, OOPA30BaBIIMXCS Pa3IMYHBIMU
crocobamu.

JlabopaTopHas pa6oTa «BbIsBIICHHE H3MEHUUBOCTH Y 0COOCH OJTHOTO BUIa».

JlabopaTopHas padora «IIprcrnocoOeHuss OpraHu3MOB U UX OTHOCHUTEIIbHAS
11E7IeCO00Pa3ZHOCThY.

JlaGopaTtopuas paGora «CpaBHEeHHE BHUIOB 10 MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U e€ pe3yJbTaThl

Meronbl  uM3ydeHus MakposBoyionuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus osBoiouuu. Ilepexoanbie @opmMbl U (QUIOTEHETHYECKHE PSIbI
OpraHU3MOB.

buoreorpaduueckre metonasl u3yueHus sBonmonuu. CpaBHeHHE (GIOpbl U
(dayHnsl MaTepukoB M OCTpoBOB. buoreorpaduueckune obnactu 3emuau. Buabl-
SHAEMUKHU U PEIIUKTHI.

OMOpPHOIOTUYECKHE U CPABHUTEIBHO-MOP(OIOTrHIECKUE METObl M3yUeHUs
IBOJIIOLMHU. ['€HeTHYecKrMe MEXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a W IOSBICHHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpPHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3yUCHHUS IBONIONUU. ['OMOJIOTHYHbBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOJIOIHUSI TECHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBmiia) SBONIONUU. [IpuHyun cmenvl yHKYuUL.
HeoOpatumMocTs 3BodOLMU. AjanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

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

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedans»,  «Punmoputer»y,  «CeMeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMUHbIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEIOBEKa M IHMMIaH3e», «[JIaBHBIC
HaIpaBJICHUS dBOJIIOIUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOIIN .

O6GopynoBaHue: KOJJICKIIUU, TepOapuu, MYJSHKA HCKOIMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJICKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxkaeHue u pa3BuTHe )KU3HUA HA 3emle

HayuHble THUMOTE3bl NPOUCXOXKICHUS >KM3HUM Ha 3emie. AOUOTreHe3 W
naHcnepmusi. [loHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEALOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannanmanwu, JI. [Tacrepa. [IpoucxoxaeHne ®u3HN U aCTPOOHUOIOTHSI.

OcHOBHBIE ATaIbI HEOPraHWYECKOU SBOJIIOLIUH. [manerapHas
(reonoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemiecTB u3 HeopraHmyeckux. Ombeir C. Mumepa u I'. FOpm.
O6pazoBanue nonumepoB u3 MoHomepoB. KoanepBatnas runote3a A. M. OnapuHna,
runore3a nepBuyHoro OynboHa J[k. XonpeitHa, reHeruueckass rumore3a [
Ménnepa. Pubosumer (T. Yek) wu rumoreza «mupa PHK» VY. T'mnOepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Ucropus 3emiin u MeTo bl €€ n3yueHus. FickonaeMble OpraHm4ecKue OCTaTKH.
I'eoxponosorust u e€ meroapl. OTHOCHUTENbHAST M aOCOJIIOTHAsI T€OXPOHOJOTHS.
['eoxpoHosornyeckas mKana: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.

HavaneHuble sTambl opraHudeckor »3BoJironuu. IlosiBiieHME W ABOIOUA
MEPBbIX KIETOK. DBOJIIOIUSA MeTaboin3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMmeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IponcCXOk/i€HME MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl ABOJIOLUMUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpdO3b
pacreHui. Bpixon pacreHunt Ha cymy. IlosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCylmu. CeMeHHble pacTeHusa. [IpoucxokaeHue IIBETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl ABOJIONMHU KUBOTHOrO Mupa. OcHOBHbIE apoMop(]o3bl
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKH3Hb B BOJI€. DBOMIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMX U
ntutl. [lpunmun wimodeBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEpUodaM: apxei, MPOTEpO30u,
najaeo30i, Me3030i, kaliHo30i. OO0I1Ias XapakTepruCTHKa KIIUMaTa ¥ T€OJTOTUUECKUX
npoiieccoB. [losiBIeHne U paciBeT XapaKTEPHBIX OPraHU3MOB. YTIIeOOpa3OBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIN COCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPaHUSI — IKOJIOTMUECKUE KPU3UCHI Tponuioro. IIpuuunsl u
CJIEJCTBUSI MAacCCOBBIX BbIMUpaHUM. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobdennoctu. [Ipobiiema coxpaneHnust OnopasHooOpasusi Ha 3emIie.

CoBpemeHnHasi cuctemMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . Meunukos, A. U.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmmepa, I'. FOpwy,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUYecKoi 3BoMOLHMNY, «CxeMa o0pa3oBaHUS 3YKApUOT
nyTéM cuMmOuorenesa», «Cucrema >XUBOM mpuponb», «CTpoeHuEe BHpYycCay,
«Apomopdo3sl  pactenuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble BOMOpOCHNY», «Mxu», «llanopoTHukn», «l 0JI0OCEMEHHBIE
pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTHUS AKUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumedanonomnoctaeiey, «Ilnockue
yepBu», «UnenucroHorue», «PbuiObI», «3eMHOBOJHBICY, «lIpecMbIKarommecs»,
«IItney, «MitekonuTtaromuey», «Pa3Butue )xu3Hu B apxeuckou spe», «PazBurtue
XKU3HA B TMPOTEPO3OUCKOU 3pe», «Pa3BuTHE KHM3HM B MAJICO30HMCKOM IPER,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )KU3HU B KATHO30MCKOU 3pey,
«CoBpeMeHHasl CHCTEMA OPraHUYECKOI0 MUAPAY.



O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BIIAKHBIEC MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUH
WTJIOKOXHUX, CKEJIEThHI TO3BOHOYHBIX KUBOTHBIX, Uydesia NTUIl U 3BEPEN, KOJICKIIUN
OKAMEHEJIOCTEM, TIOJE3HBIX MCKOMAEMbIX, MYJISIKM OpPraHMYECKUX OCTaTKOB
OpPraHu3MOB.

Bupryanbnas naboparopnas padora «MozaenupoBanue onsiToB Muiuiepa—
HOpu o u3ydeHno abuOreHHOro CUHTE3a OPraHMYECKUX COSIMHEHHM B IEPBUYHON
atMocdepe».

JlaGoparopHass padora «/3yueHHMe M ONUCAHME MCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTIIEJIOBY.

IIpakTuueckas padora «/3yueHre ocOOEHHOCTEN CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznenbl 1 3a7aun aHTPONOIOTUU. METO 1Bl AaHTPOTIOJIOT U H.

CraHoBNIEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
BO33peHUsi. COBpEMEHHBIE HayYHbIE TEOPUH.

CX0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bU3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs YeI0OBEeKa OT KMBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTtHorieHre OMOIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHHME 4YenmOBEKOOOpa3HbIE O00E3bSHBI
(TPOKOHCYJIBI) U PAaHHHUE MOHTUJIBI — OOIIHME TPEIKH YETOBEKOOOPA3ZHBIX 00€3bsIH U
moJieid. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojei. YeaoBek yMelnbli, nepBbie
M3TOTOBJIEHUS OpYyAUN Tpyaa. YemoBek MpAMOXOIAIINN U IEPBBIA BBIXO JIOJIEH 32
npenensl Adpukn. YenoBek reifienb0eprekuii — o0l mpeok HeaH1epTaTbCKOTO
YEeJIOBEKAa W YEJIOBEKAa Pa3yMHOro. YesmoBeK HEaHIEpTalbCKHUM KaK B JIOJEH
XOJIOJHOTO KJjuMMaTa. YeJlloBeK pa3yMHbId COBPEMEHHOIO THUNA, JAECHUCOBCKUU
YeJIOBEK, OCBOCHHUE KOHTHMHEHTOB 3a mnpenenamu Adpuku. [laneorenetnka u
MaJICOTEHOMMKA.

DBOJIIOIMSL COBPEMEHHOIO uenoBeka. EcTecTBeHHBIH OTOOpP B MOMYJISLUAX
geroBeka. MyTanMoOHHBIA Tporiecc W moiaumopdusm. [lomynsiinoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. Ilonarue o pace. bomblume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajO-HETpouAHas  (PKBaTopuajibHas),  MOHTOJOMJHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  4yenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IprcnocoONeHHOCTh YeIOBeKa K pa3HbIM YCIOBUSIM OKpYXarouleld cpeibl.
Bnusinue reorpaduueckoii cpezpl u apeiida reHoB Ha MOp(OIOTHIo U HU3HOTIOTHUIO
YEJI0BEKA.

MexaucuMiuinHapHbple  MeToJbl B (usnueckoil  (OMOJIOTHYECKON)
AQHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEeJI0BECUECKUX TMOMYyNIsUUi. buocoluanbHble MCCIEAOBAHUS MPUPOABI UEIOBEKA.
HccnenoBanue KO3BOIIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHncTpanumn

IToprpersr: Y. apsun, JI. Jluku, . 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeNeT dYeloBeKa U CKEJeT IIUMITaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «J[BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIINY, «JleHncoBckuii yenoBek» «Heanaepranbupl», «KpoMaHbOHIBDY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKHM — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTypbl TPEIKOB 4YeEJOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU]OJIOTHYECKUMU U OUOJICHCKUMHU CHOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaX0JOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BeKa, MOJICIb
yeperna YeJI0BeKa U yeperna MUMIIaH3€, MOAEIb KUCTH YEJI0OBEKA U KUCTH IIIMMIIAH3E,
MOJEJIH TOpCa MPEIKOB YETIOBEKA.

JlabopaTopHass paGora «l3yueHne o0coOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKa, CBSI3AHHBIX C MPSAMOXOKIACHUEM).

IIpakTnueckas padora «3yueHre SKOJOTrMYECKUX aJanTaluil YeI0BEKa.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokJieHre 1 pa3Butue skoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkens, A. Tencnu, B. H. Cykauéa. Pazgensl u 3amauu
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMHU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
MpUpOJIHbIE W JabopaTopHble. MojenupoBaHue B SKOJOTMU. MOHUTOPUHT
OKpYKaroIIel cpeibl: TOKATbHBINA, pETHOHAJIBHBIN U TJI00aTbHBIH.

3HaueHUEe HKOJOTMYECKUX 3HAHUW I 4YeJoBeKa. KOJOTHYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€M YEJIOBEYECTBA C Mpupoaoir. @opMupoBaHHE
3KOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanuun

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

Tabmuibel U cxembl: «Paznensl 3konorun», «Metonbl 3Konorum», «Cxema
MOHUTOPHUHTA OKPYKaIOLIEH CpebI».

JlaGoparopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN».

Tema 7. Opranusmsl U cpea O0UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH uX JerctBud. Kiaccudukanus
HKOJIOTMYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponorenusie. O01me
3aKOHOMEPHOCTH AEHCTBUSl 3Kojornyeckux Qakropos. Ilpasmio munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUl M JKUBOTHBIX MO OTHOLIEHHUIO K cBeTy. CurHaigbHas poOJjb CBETa.
DoTonepuoan3M.

Temneparypa kak skosiormueckuii ¢axrtop. JleiicTBue TemmnepaTtypsl Ha
opranu3msl. [IoHKMIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHbBIE OPraHU3MBI.

Brnaxnocte kak skonorumdeckuit ¢aktop. Ilpucmocobienus pacteHuid K
noJep>kaHuio BogHoro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHHIO K
Boje. [Ipucnoco6eHus >)kMBOTHBIX K M3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOMHHAasT  TOJAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-xuMudecKue
0COOCHHOCTH cpeJl 00uTaHus opranu3MoB. [IprucrnocoOieHnst opraHu3MoB K KU3HU
B pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHHE puUTMBL. CyTOYHBIE U
roguyHbie puUTMBbL. [IpHcocOO0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH KU3HU.

XKuzuennsie popmbl opranu3MoB. [lousaTue o xxu3sHeHHOM hopme. JKu3HEHHbIE
dbopMBI pacTeHHil: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpPAaBHI,
OJTHOJIETHHE TPaBbl. JKuW3HEHHBIC (HOPMBI )KHUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOmoHThl. OCOOEHHOCTH CTPOCHUS M 00pa3a KU3HH.

buornueckue daktopsl. Busibl 0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIHA,
XHITHAYECTBO, cUMOMO3 u ero (opmel. [lapasutusm, koomepamms, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auMoJieicTBUSL  (Tommnueckue, (Qopuueckue, ¢dadOpuyeckue). 3HAUYCHUE



OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuibl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX 1O OTHOIICHHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIE», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOUTaHUSI OpPraHuU3MoB», «bBHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie popMbl pacTeHuity, « KusHeHHbIE (POPMBI KUBOTHBIXY, « IKOCHCTEMA
MIMPOKOJIMCTBEHHOTO Jiecay, «IKOocucTeMa XBOWHOro jecay, «llemu mutanus»,
«XUITHUYECTBOY, «ITapazutuzmy, «Konkypenuus», «CumM6mo3y,
«Kommencanuzm.

O6GopynoBaHue: repOapuyd pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJOTUUYECKUX (PAKTOPOB, repOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOWBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoapuu M KOJUICKIIUU TEI1OMI0OUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3BEpeH, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHusi JaHHBIX TPYII, KOJJIEKIIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpenax,
repOapu M KOJUIGKIIMM PACTEHUH M OJKUBOTHBIX, OO0JaJalOMIMX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHM >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUN U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHass paGora «BpisBICHHE MPUCTIOCOOJICHU OpPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TMPUCIIOCOOJICHHN OpPraHUu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MeCT OOUTaHU.

Tema 8. Jko0rusi BUA0B U MOMYJISALM A

DKOJIOTUYECKHE XAPAaKTEPUCTUKU  TOIMYJISLHH. [lonynsiiust  Kak
Oouonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelbl, PU3NMUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BHIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeNM MOMYJSAILUU: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJIOBasi CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII POCTa,
CMEpPTHOCTh, MUTPAIUSL.

DKoJioruyeckasi CTpykrypa nonyisiquu. OleHKa YUCJIEHHOCTH MOMYJISLHUU.
JluHaMuKa TONYJSIUU W €€ peryisnus. buoThyeckuil moTeHuuan MOMyJIsIUH.
MopenupoBanue JUHAMHUKYU nonyiasiuuud. KpuBbie pocta YMCAEHHOCTH MOMYJISIUU.
KpuBbie BbDKMBaHUS. Perynsuusi 4YUCICHHOCTH NOMYJALMN: PoJib (PAKTOPOB,



3aBUCSIIMX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATEr BUAOB (- U
K-crparterun).

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb dKojormyeckon Humm Jx.M. XaryumHcona. Pa3Mmepbl 3KOJI0TMYECKOU
Humu. [loTeHunanpHas U peaiu30BaHHAsT HULIH.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHIBI M HMX >KU3HECHHBIE
CTpAaTETHH. DKOJOTHYECKNE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEJAEHUS M MUIPALMA KUBOTHBIX. buojormyeckue
MHBA3HH YY>KEPOJHBIX BUOB.

JdemoHcTpanumn

IToptper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTHUYECKHE XAPAKTEPUCTUKHU  MOIMYISIUN»,
«IIpocTpaHcTBeHHass ~ CTpyKTypa  mnomyisauun», «Bo3pacTHble  mupaMupbl
nonymauuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH 3€MIIM  pa3IM4YHBIMU
opranuzmamMmn», «Mojeinb 3xonorndeckor Humu /x. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIINH )KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocobnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3u MexXIy
opraHu3MaMu B OUOIIEHO3E.

Oxocucrema kak otkpeiTas cucrema (A. [x. Tencnu). @yHKIIMOHATBbHBIC
OJIOKH OpraHM3MOB B DKOCHUCTEME: MPOIYIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wbl B 3KOocucTeMax. KpyroBopoT BElIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTENIN SKOCUCTEMBL. bruoMacca 1 poAyKIus. DKOJIOTHUECKUE
MUPAMUJIBI YHCEI, 0MOMACCHl U DHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu.
HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOMIECTB — cykueccuu. llepBuuHbie n
BTOPMYHBIE CYKLIIECCMM W HX [PUYUHBL. AHTPOIIOT€HHBIE BO3ACHCTBUS Ha
cykneccuu. Knumakcunoe cooOrmiectBo. bruopaznoodpasue u mojiHOTa KpyroBopoTa
BEILECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

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

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEXIy aHTPOIIOI€HHBIMU U MTPUPOJHBIMHU 3KOCHCTEMAMHM.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [oponckas
bnaopa u ¢ayna. CunanTponuszauusi ropoickoi Qaynsl. buonormyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OpPraHU3MOB B
sKkocuctemax. Ponb kackadHo2o 3ggexma u 8udo8-20ughuxamopos (Kirouesvlx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUHM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMU. Y CTOWUYUBOCTh OPTraHU3MOB, IMOMYJISIUN U DKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmol 8030eticmeus 3a2psA3HeHUl PAZHLIX MUNOE8 HA CYOOP2AHUIMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KONI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmsusi. MeToaoyorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX YKOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmuet u cxembl:  «CTpykTypa  OWoleHO3a»,  «JKocHCTeMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIIMOHAIbHBIC
IPYIIIBI OPTaHU3MOB B 9KOCUCTEMEY, «KpyroBOpOT BelecTB B SKOCUCTEMEY, «Llemu
nuTaHus  (MacTOWIIHAS, JETPUTHAS)», «ODKOJOTHYECKas MHUpaMHaa YHCEID»,
«IKoNoruvecKas mupaMuia OMoMacch», «IKOJOTHUECKas MUpaMuia SHEPTUN»,
«ObpazoBanue 6osotay, «llepBuyHas cykmeccus», «BoccTaHoBiIeHHE JIeca MOCIe
noxkapa», «JKOCUCTeMa 03epa», «ATrpoleH03», «KpyroBopoT BemeCTB M MOTOK
HHEPrUU B arporeHo3ey, «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMU HACEKOMBIX, Uyydelia MTULl |
3Bepeii, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBApUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo0dKOCUCTEMBI».

JlabopaTopHasi pabGora «l3ydeHue pa3zHOOOpa3uss MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX.

IKCKypeHusi «KCKypcHsl B TUIIMYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HsiK,
€IBHUK, Ha CYXO/I0JbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMY (Ha MOJie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — obOmemnanerapHas o000j0Yka 3eMIIM, T/ CYIICCTBYET WA
CyIIleCTBOBaja XKU3Hb. PazBuTHe npeacTaBieHuii o 6uochepe B Tpymax . 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6mactu 6uochepsr u e€ coctas. JKupoe
BeIecTBO Onochepsl u ero PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl 6rocheprl. OcobeHHocTn 6Mocdepbl Kak
ro0anpHOM 3K0ocucTeMBI. J[MHAMU4Yeckoe paBHOBecue B onocdepe. KpyroBopotsl
BEIECTB U OMOTCOXUMHUYECKHE IUKIIBI (YIiieposaa, a30Ta). PUTMUYHOCTH SIBICHUIA B
ouocdepe.



3oHanbHOCTH Ouochepsl. [lonstue o 6Guome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA,
XBOWHBIE Jieca, CMEIIaHHbIE M I[HPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIeCa, BRICOKOTOPhS. Kiumat, pacTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIH.

Crpykrypa u (yHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMAIA U
ounochepHbIX QYHKIIHIA.

JdemoHncTpanumn

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

Tabmuipl u cxembl: «I'eocdepsr 3emmuy», «KpyroBopor azora B Mpupoe»,
«KpyroBopoT yrinepona B npuposae», «KpyroBopor kuciopoga B Mpupoje»,
«KpyroBopoT Boabsl B mpupoje», «OcHOBHBIE OMOMBI cymny, «Kiumarnueckue
nosica 3emnm», «Tynapa», «Taitra», «CMmemannbiii gecy», «IIMpOKOINCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlyctbiHay, « Tpornuueckuit gecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTMYECKHE KPU3HCHI M WX MNpUuuHBL. Bo3jelcTBue delloBeka Ha
ouocdepy. 3arpsi3HeHNEe BO3AyIIHOM cpeabl. OXpaHa Bo3ayXa. 3arpsa3HeHue BOTHOM
cpeasl. OxpaHa BOJHBIX pecypcoB. PaspymieHue mouBbl. OxpaHa TMOYBEHHBIX
pecypcoB. M3MeHnenue kinmara.

AHTPOIIOT€HHOE BO3JECUCTBUE HA PACTUTEJIbHBIN U KUBOTHBIM Mup. OxpaHa
PACTUTENIBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacasie xHuru. Ocobo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOrO
pazHooOpasust 3emuin. OOmIKMe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIC MOCIIEICTBUS.

Pa3BuTHe METOJOB MOHUTOPHMHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
nporeccoB. Cucmemuvle ucciedosanus nepexooa K pecypcocbepezaioweli u
KOHKYDEeHmMOocnocoonou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHoOBbI
sKopeaburumayuy dKocucmem U Ccnocob6o8 0Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus MopcKux u Ha3eMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmutiel u cxembl: «3arps3HeHue atMocheps», «3arpsizHeHne Tuapochepu,
«3arpszHenue mouBb», «[lapHuKOBEIH 2P hexT», «Ocob0 oxXpaHseMblie TPUPOTHBIE
TeppUTOpHUI», «MOJEIH YyIPaBIsIeMOTO MUPay.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUUW U KUBOTHBIX KpacHoit
kauru Poccuiickoit ®denepanyu, KpacHoN KHUTH pernoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOrPaMMBbI IO OUOJIOTUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKME OOYUYarOIIMMUCA POCCUNCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yejleHanpasienHoe pazeumiue BHYTPEHHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NESATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CMABUMb TICTA U CTPOUTD KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHU JOCTUTAIOTCS B
€UHCTBE YYeOHOM W BOCIHUTATCIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMU U JyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M IPABOIMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy IOKOJCHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JImdHOCTHBIE pe3yibTaThl OCBOEHHUsA Yy4yeOHOro mpenmera «buomorus»
JIOJKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaIOMIUXCSl PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TEHHOCTSIM POCCHIMCKOTO OOIIEeCTBa, PACHIUPEHHE >XHU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE peain3allid OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATEJIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUHA 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOI0 OOIIECTBA;

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



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM Y4YEeOHBIX M T[O3HABATENIbHBIX 3a/lad, BBINOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TIOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMAaHUTapPHOM U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH iepe]; PonuHoii, ropaoctu
3a CBOM Kpail, cBOIO PoauHy, CBOW f3bIK M KYJbTYpYy, MPOILIOE W HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOIBL,
noCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TMOHUMAaHUS 3HA4YEeHHUs] OHOJOTMUM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS

OCO3HAaHHUE JYXOBHBIX [IEHHOCTEW POCCUMCKOI0 HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauiusiMHi Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi ACTETUKY ObITa, HAYYHOTO M
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

S) ¢usnyeckoro BocnuTaHusi, GOPMHPOBAHUA KYJAbTYPbl 310POBbS H
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

NMOHUMAaHUE U peanu3alius 3J0poBOro u 0€30MacHOro o0pasa Ku3HH (310pOBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHUM M OTHbIXa, peryiaspHas (u3nyeckas aKTUBHOCTb), OEpEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUI U HENPHUATHUSI BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10t00u¢e;

TOTOBHOCTh K AaKTUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COIUAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa3OBaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHUOOPETEHHE OTIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKHM HUX BO3MOXKHBIX TIOCJIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpU pEHIeHUH NOpoOieM, CBSI3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJIGHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCHUCTEM, OMOChephI);

AKTUBHOE HENPUATHE JCUCTBUN, MPUHOCAIINX BPEJ OKPYKAIOIIEH MPUPOTHOU
cpeie, YMEHHE MPOTHO3UPOBATH HEOJIArompUsITHBIE SKOJIOTMYECKHUE MOCIECTBUS
NpEeANTPUHUMAEMBIX JICMCTBUIA U TIPEIOTBPAILIATh UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa NeSATeTbHOCTH HKOJIOTUYECKOH HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOM, KOMMYHHUKATUBHOM U COLMAIIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW IMPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJBbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHTATEIBCKOW KYJIBTYpbl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHUMaHue crenupukd OUOJOTUM KaK HayKdh, OCO3HaHUsS €€ polu B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHMs TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHU JUIS COBPEMEHHOUN ITMBUIIM3AIUU:
oOecIieuyeHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJAa U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  DPa3BUTHUIO,  PAIMOHAJIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIICHUSI OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOW IPaMOTHOCTH OOyYaroniuxcs, GopMUpPyeMOit
IpU U3y4YeHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS MJis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUPA U MPOUCXOIANINX B HEM HM3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYUYEeHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTUYECKUE 3HAHUS IS
penIeHus MpoOJieM B peaTbHBIX KU3HEHHBIX CUTYaIIHSX;

OCO3HAHHE IIEHHOCTH HAYYHOW MIESTEIBHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa3oBaHWI0, K aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWUW TO OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTo mpeameTa «buosorws»
BKJIFOYAIOT: 3HAYUMbIe 711  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJaArONTUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINC
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHUPUKY METOIO0B TO3HAHUS,
HCITOJIB3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPIHs, SBJICHHE, TPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClIeIoBaHre, HAOI0IeHNEe, U3MEPECHHE, SKCIICPUMEHT U APYTHE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS  (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromye GoOpMUPOBaHUE (YHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIUM ~ OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKHC 3HAHUS M YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPaKTHKE.

B pe3ynbTare u3yueHus OMOJIOTHH Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus
y oOyuaromierocs OynyT chOpMUPOBaHBI IMO3HABaTEIbHbIE YHHUBEPCATbHBIC
yueOHbIC JCHCTBUS, KOMMYHHKATUBHBIC YHUBEpCAJIbHBIC YydeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBHUSA, COBMECTHAS JACATCIBHOCTD.

MeranpeaMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJbHbIMH yueOHBIMU NM03HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30BbIe JJOrHUYecKHe JeidCcTBUS:

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

UCIIOJIb30BaTh TMPU OCBOEHWUW 3HAHWUU NPHUEMBI JIOTHYECKOTO MBIILUICHUS
(amanu3a, cuHTE3a, CpaBHEHMsI, KiIacCUUKaAIIUA, 000OIICHUS ), PACKPBIBATH CMBICIT
OMONOTUYECKUX TOHATUN (BBIIENSATh MX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpENeNsITh eI JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEILHOCTHU C TIOCTABIICHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHUS I OOBsICHEHUS (DaKTOB U SIBIICHUM
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJIETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATH U BHITIOJHATH Pa0OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

2) 0a30BbBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTECIILHOMY ITOUCKY METOJ/IOB PEIICHUS MTPAKTUUCCKUX 3a1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIBI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YUYeOHBIX U COIUATBHBIX IIPOCKTOB;

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

CTaBUTh H (OPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIbHOU
NESTEIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJIEICTBEHHBIC CBSI3M M aKTyallMu3MpOBaTh 3a/audy,
BBIIBUTATh TUIIOTE3Y €€ pelleH s, HAXOIUTh apTyMEHTHI JIJIs TOKa3aTeIbCTBAa CBOUX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B PO ECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBbHYIO M TMPAKTHUYECKYH O0O0JacTh
KU3ZHEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(POpMAINH (TEKCTEe Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHWKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JTOCTOBEPHOCTh U HEMTPOTUBOPEUYHBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON ISl BBITIOJHEHUS! y4eOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOIB30BaHUS PA3TUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATIbHYIO  (GOpMY  MpPEICTaBICHUS
Oounonornyeckoil uHPpopManuu (cXeMbl, rpaduKu, AUArpaMMbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu paboTe ¢
Oouosiorndyeckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKHUe 3HAKHM U CHUMBOJIbI, (OpMYJibl, aOOpeBUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pACTO3HABaHUS W 3alUTBl  WH(poOpMamuw,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) o01enue:

OCYIIECTBIISITh KOMMYHHUKAILIUU BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMIPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YUUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
JUanora v JUCKYCCHH);

pacmo3HaBaTh HeBepOaJdbHbIE CpeAcTBa OOIEHWs, MOHWMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATH
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOppeKTHOM popme hopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) coBMeCTHAasl 1eATeJbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHJWBHUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS TP PEUICHUN yI4eOHOU 3a/1a4K;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATEeNbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JIOCTHMXKEHHUIO: COCTABJAThH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJa M KAX/JI0I0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OIEHUBATh WACU C TO3UIMU HOBHU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsAX, POSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH AeCTBUSIMH:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUSA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HECHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaxX MO OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEIILHO COCTABIIATH IIJIaH PEIICHUS MPOOIEMBI C YIETOM UMEIOITUXCS
pECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JIeaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIMPOKOW DSPYIUIIHH B
pa3HBIX 00JIaCTSIX 3HAHWM, ITOCTOSHHO IIOBBIIIATh CBOW 0O0pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEeQIEKCMHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 PELIEHUS;

YMETh OLICHUBAaTh PUCKHM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAJIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;



3) npuHATHE ce0ONA M IPYTUX:
MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
MpPUHUMATh MOTHUBBl M AapryMEHTBl JAPYIMX I[pU aHAJIU3€ pEe3yIbTaTOB
NEeSATENbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3yiabTaThl OCBOEHUS COJIEpkKaHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrayOJaEHHOM ypOBHE OPHUEHTHPOBAaHbI Ha oOecreyeHue
npodpunbHoro  oOyueHus  oOydarommxcs  Ouosorud. OHHM — BKIIIOYAIOT:
crienuduyeckue it OMOJOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM 1O
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATEILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUN M MX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mpeamera «buonorus» B 10
K1acce OJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ W pOJM OHOJIIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (QOPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  PEHIeHMH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUEC CHCTEMON  OHWOJIOTMYECKMX 3HAHHMK, KOTOpas BKIIFOYACT:
OCHOBOIIOJIArarolue OUONIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETyJAIMs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHHS KyJIbTYPHBIX PaCTEHUN ), 3aKOHBI (€InHO00pa3us
MIOTOMKOB MEPBOr0 MOKOJEHHUS, PACHICIUICHUs, YHCTOTHl T'aMET, HE3aBUCUMOIO
HacienoBanuss [. MeHngensa, TrOMOJOTMYECKHX PSANOB B HACIEACTBEHHOMU
m3menunBocty H. . BaBuiosa), npuHUUIbI (KOMILIEMEHTAPHOCTH );

BJIAJICHNE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMONOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCaHWE, W3MEpEHUE,
HaOJIO/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pAacCTEHHM, >KHBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KHU3HEIEATEIbHOCTH,



MPOTEKAIONIUX B OpraHU3Max PacTEHUH, KUBOTHBIX M YEJOBEKAa, OMOJOTHYECKHUX
MpoLeccoB: 0OMEeHa BellecTB (MeTadoNM3M), NPEBpPALICHUSI YHEPTUHU, OPOXKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3A U XEMOCHHTE3A,
MUTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAILHOTO PAa3BUTHS,
pa3sMHOXEHUS,  WHAUBUAYATbHOTO  pa3BUTHA  Opranm3mMa  (OHTOTEHE3a),
B3aMMOJIEUCTBHS T€HOB, T'€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMIaMH KIETKH M HX
(GYHKIIUSAMHA, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
GYHKIUAMHA, MEXIY CUCTEMaMH OpPraHOB M WX (DYHKIHUSAMHU, MEXKIY OSTalaMu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W )KU3HECHHBIX I[IUKJIOB OPTaHU3MOB,
dTamaMyu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM H
¢dakTopamu cpeqpl 0OUTaHUS;

YMCHHE BBISBIIATh OTIIMUMTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuH, )KUBOTHBIX M YEIIOBEKA;

YMEHHE HCIOIb30BATh COOTBETCTBYIOIIUE apPTryMEHTBI, OHOJIOITHYECKYIO
TEPMUHOJIOTUIO U CHMBOJIHMKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX T'PYIIIT;

yYMEHHE peliaTh OUOJIOTHYEeCKUe 3a/1auH, BBISBISTh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMU MPOILIECCAMH U SIBJICHUSIMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yIbTaTOB;

yMEHHE BBITIONHATh J1aOOpAaTOpHBICE W TpaKTUYeCKue paboThl, COOII0IAThH
paBuia Ipu pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIECPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS IElb KCCIEIOBAaHUS, AHATU3UPOBATH IOJTyYEHHBIC
PE3yNbTATHI U JCNIaTh BHIBOJBL;

yMEHHE yYacTBOBAaTh B y4eOHO-HCCIEA0BATEIbCKON paboTe 1Mo OHMOJOTHH,
HKOJIOTUM U MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBISATH  MOJNYYCHHBIC  Pe3ylbTaThl Ha  yYCHHYECKHX
KOH(EpeHIHsX;

yYMEHHE OIEHWBATh OSTUYECKHUE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0acTv GMOJIOTUH U MEAULIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIII0I0TBOPEHHUE,
HaIPaBJICHHOE N3MEHEHUE TeHOMA U CO3/JaHNE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccruoHambHOM
JESTEHPHOCTH B 00JIaCTH OWOJIOTHH, MEIWIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIIEHHOCTH, YTIAyOIsSTh MO3HABATEIbHBIN
WHTEPEC, HAMIPABJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUu H
NpOAODKeHNE OMOJIOTMYECKOro 00pa3oBaHUS B OpraHU3alUsAX CpPEIHEro
po(heCcCHOHATIBFHOTO U BhICIIEr0 00pa3oBaHUs.



[IpeamerHbie pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buonorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHHHU COBPEMEHHOM €CTECTBEHHO-HAy4YHOH
KApTUHBI MHpa, B MO3HAHUU 3aKOHOB NPHUPOABI M PEHICHUH SKOJIOTHYECKUX
npoOJeM 4YeloBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPUPO/IE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMOM OMOJOrMYECKUMX 3HaHHWM, KOTOpas BKIIIOYAET
ONpejieieHus] M TMOHMMaHHWE CYIIHOCTH OCHOBOIOJIAralouIux OUOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJI, 3KOcUcTema, Ouocdepa), OHOJOTMYECKUE TEOpUU
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIOLMH), YUCHUS
(A. H. CeseprioBa — 0 TyTsIX U HampaBieHusx 3Boironuu, B.. Bepuaackoro — o
ouocdepe), 3akonHbl (TreHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), npaBuna (munumyma HO. JluOuxa,
HKOJIOTMYECKON MHpaMuJibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unGepra);

YMEHUE  BJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4yHOIO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX MCCIIECOBAHUSIX )KUBBIX 00BEKTOB M YKOCHCTEM
(omucaHue, u3MepeHue, HaONIOJICHHE, JKCIIEPUMEHT), CIOCcOO0aMHU BBISBICHHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBEHHbIC TNPU3HAKUA: BHUIOB, OHOTEOIEHO30B,
DKOCHCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIXKYIIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, aJUTONMATPUIECKOTO ¥ CUMITATPUIECKOTO BH1000pa30BaHMs,
BIMSHUS ~ JBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHOQOHJ  TOMYJISIHH,
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie 0OMTaHUs, YepeAOBaHMs HaAIPaBICHHMA
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXAY IpoOLEeccCaMu HBOJIIOLNH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMUWTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOOIEHHOCTh BUAOB K cpene oOuTaHusi, aOMOTHUECKUX M OMOTHYECKHUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLUIME aApPryMEHThI, OHOJOTHMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3H OPTraHU3MOB U CpeJibl OOUTaHUsI, €IUHCTBA



YEeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOTooOpas3wsi BHIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUECTBRA;

YMEHHUE peliaTh OMOJOTUYECKHE 3a]a4H, BBISBISITh IPUIHHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyEMbIMH ONOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMH, 1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHMH TMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U TNPAKTHYECKHE PabdOThl, COOMIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBAHHUEM;

YMECHHE BBIIBUTATh THUIIOTE3bI, TPOBEPATH HX JKCIECPUMEHTATHHBIMH
cpeacTBamu, (GOpMYyIHpPYS IeNb HCCIEAOBAaHUs, aHAIM3UPOBATH TMOJYyUYEHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE yYacTBOBAaTh B y4e€OHO-UCCIEI0BATENbCKON paboTe Mo OHoJoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0asze IIKOJBHBIX HAYYHBIX OOINECTB, U
NyOJIMYHO  TPEACTABIATH  IONYYCHHBIE  pe3ydbTaThl Ha  YYCHHUYECKUX
KOH(EpEHIUX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPHUU O MPOMCXOKICHHUH )KU3HU, YEITIOBEKA
M YEJOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPEIOTBpAIICHUS
r100aapHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccuoHalbHOU
JESTEIBHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEIBCKOTO XO3SHCTBA, MUIIEBOM
IPOMBIIIEHHOCTH, YIayOJsiTh TMO3HABaTENIbHbI WHTEPEC, HANpaBJICHHBIA Ha
OCO3HAHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYEeCKOTO 00pa3oBaHUs B OpraHU3AIUAX CPEIHETO MPOo(EeCCHOHAIBHOTO H
BBICILIETO 0Opa30BaHUA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 buonorus xak Hayka 0 0
2 JKuBble cucTeMbl U UX U3Y4EHUE 0 0
3 buonorus knetku 2 0 0.5
4 XHUMHU4YECKasi OpraHu3anus KIeTKN 10 1
5 Crpoenue u GyHKIHUU KIETKU 8 0 2
6 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 0 |
KJIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 0 0.5
peanuzanus e€ B KJIeTKe
JKW3HEHHBIN LUK KIETKA 6 0 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5
10 Pa3zmHoOXeHuE 1 pa3BUTHE OPraHU3MOB 8 0 1.5
1 I'enetnka — HayKa O HACIEACTBEHHOCTH U ) 0 0.5
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTU U3MEHYMBOCTH 6 0 1
14 I'eneTuka yenoseka 3 0 0.5
15 Cenexuus OpraHu3MoB 4 0 1
16 buoTexHoMOTHs ¥ CHHTETHYECKAass OMOTIOTHS 4 0 0
17 PesepBHOE Bpems 1 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Komrponssie | Hpakruseckue (uu¢posrie)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
| 3apoKJIeHNEe U PAa3BUTHUE IBOTIOIMOHHBIX 4 0 0
MIPEACTABJICHUI B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 2
MakposBoatonHus U €€ pe3yabTaThbl 6 0
4 3Hepl\ffecxo>1<)1eHHe Y pa3BHUTHE KU3HHU HA 15 1 L5
5 [TpoucxoxaeHne yeaoBeKa — aHTPOTIOT€HES 10 0 1
DKOJIOTHS] — HayKa O B3aUMOOTHOILICHUSIX
6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0 0.5
C OKpYy»Karollen cpenon
7 Opranusmsl 1 cpeia 0OUTaHUS 9 1.5
8 DKOJIOTHS BUJIOB U MOIMYJISIUNA 9 0 0.5
9 DKO0JIOTHS COOOIIECTB. DKOJIOTHYECKIE 12 1 0.5
CUCTEMBI
10 buocdepa — rimobanbHas 3KOcHCTEMA 6 0 0
11 UYenoek u OKpyxaromas cpeaa 0 0
12 Pe3epBHOE BpeMst 0 0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3 7.5




MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

ChopmMupoBaHHOCTh 3HAHWW O MECTE€ M POJIM OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMHUpoBaHUH COBPEMEHHO
€CTECTBEHHOHAyYHOU KapTHHBI MUPA, B MO3HAHUU 3aKOHOB IIPUPO/IbI
W pElIEHWH  JKU3HEHHO  BAXHBIX  COIMAIBbHO-3TUYECKUX,
SKOHOMMUYECKHX, FKOJIOTMUECKUX MPOOJIEM YEIOBEUYECTBA, a TAKKE B
pEelIeHUH BOMIPOCOB PAllMOHAIBHOTO TPHUPOJIOIOJIB30BAHUS, B
(hopMHpPOBaHUM IIEHHOCTHOTO OTHOILIEHHUS K MPHPOAE, OOIIECTBY,
YeJI0BEKY; O BKJIa/I€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenne cucremoil 3HaHWNA 00 OCHOBHBIX METOJAaX HAYYHOTO
TTO3HAHMS, UCTIOIB3YEMbIX B OMOJIOTHYECKUX UCCICAOBAHUSAX KUBBIX
OOBEKTOB W OJKOCHCTEM (OINHCAaHHWE, W3MEpPEHHE, IPOBEICHUE
HaOIOZCHU); CrOCOOaMH BBISBICHUS W OIICHKA AaHTPOTIOTEHHBIX
U3MEHEHUI B MPUPO/IE.

YMeHue BBIBUTATh THIIOTE3BI, IPOBEPSATh UX IKCIEPUMEHTATHHBIMHI
cpenctBamu, (GopMymupys 1eJb HCCIEIO0BaHUSA, AaHAIM3UPOBATH
MOJTYYCHHBIC PE3YNIbTaThl U JIETIaTh BHIBOIBI.

BrisiBieHHE 3aBUCHMOCTH MEXIYy HCCICAYEMBIMH BEIUYMHAMH,
00BSICHECHHUE TIOJIYYEHHBIX PE3YIbTAaTOB U (DOPMYITUPOBAHUE BHIBOJIOB

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

YMeHHe BIaJieTh CHCTEMOW OHOJIOTHYECKUX 3HAHWUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIye OUOJIOTHYECKUE TEPMHUHBI M TIOHSTHS
(>ku3Hb, KJIETKA, TKaHb, OPraH, OpPraHu3M, BUJI, TIOMYJISIMS, SKOCUCTEMA,
Ouo1iieHo3, buocdepa; MeTadoIM3M, TOMEOCTa3, KIETOUHbII UIMMYHUTET,
OuvocuHTe3 Oenka, OMOTONMMEphI, JUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEeICTBCHHOCTD, M3MCHUHBOCTD,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHUE);

Ouonoruueckue Teopuu: kierouHas teopus 1. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaIBHO-CENEKTUBHOIO UMMyHHTETA [1.
Opnux, .M. MeunukoBa, XpOMOCOMHasi TEOPHSI HACJIEICTBEHHOCTH

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




teopuss Y. JlapBHHA, CHHTETHYECKAas TEOPHs HBOJIIOLUHU, TEOPUS
anTponorene3za Y. Jlapsuna; teopust ouoreonenoza B.H. Cykauéna;
yuenne H.W. BaBmiioBa o neHTpax MHOroo0Opas3us ¥ MPOUCXOKICHHUS
KyJIbTypHbIX pacTeHuil, ydenne A.H. CeBepuoBa o myrtix u
HarpaBJeHusX sBoronnn, yuenue B.U. Bepuaackoro — o 0uocdepe);
3aKOHBI  (eIMHOOOpa3Wsi  TOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacilenaeHusl MPU3HAKOB, HE3aBUCUMOI'0 HACJIEI0BaHUS IIPU3HAKOB
I'. Menpens; CUEINIEHHOrO HACIEAOBaHUs IIPU3HAKOB U HAPYLICHUS
cuerieHuss reHoB 1. MopraHa; TOMOJIOTMYECKHX PSIOB B
HacleacTBeHHOM wu3MeHunBocT H.M. BaBuioBa; reHeTmueckoro
paBHoBecus [x. Xapau u B. BaiinOepra; 3apojsimeBoro cxojactsa K.
bapa; Ouorenernyeckuii 3akoH 3. ['ekkens, . Mronnepa);
MPUHIMIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (Muanmyma O. JInOrxa, 3K0JTOTHYECKON THPAMUIBI YHCET,
O1OMacchl U SHEPTHH);

runote3sl (koarepBatHor A.M. Omapuna, mepBuyHOro OymboHa J[XK.

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

VYmenune pfiiatb IIOHMCKOBBIC OuojoruyecKue 3aJa4i, BbIABIATDH
IPUYNHHO-CJICACTBCHHBIC CBsA3U MCXKIY HCCIICAYCMBbIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpouoeccaMn H SABJICHUAMH, OCJIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH ITIOJTYUYCHHBIX PE3YIJILTATOB,

COCTaBJIATh I'CHOTUITMYCCKHUE CXEMbI CKPCHIMBAHUA IJId Pa3HbIX THUIIOB
HacCJICAOBAaHU IIPU3HAKOB Y OPraHU3MOB, COCTAaBJIATh CXEMBI IIEPEHOCA

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

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M MEXAY CTPOCHUEM U
(GYHKIUSMHU: OpPraHoWIOB, KIETOK pa3HbIX TKaHEW, OpraHamMu u
CUCTEeMaMH OpPraHOB y PACTEHHH, XMBOTHBIX U UEJIOBEKa; MEXIY
sTanamu 0OMeHa BeIEeCTB; dTalaMH KJIETOYHOTO IIUKJIA U KU3HEHHBIX
IUKJIOB  OpPraHU3MOB; JTamaMu 3MOPHOHAIBHOTO  Pa3BUTHUS,
TEHOTUIIOM U (peHOTHrnoM, ¢GEeHOTUNIOM H  (PakTopamu  Cpeabl
oOuTaHus; MpoLlecCaMU  HBOJIIOLMH;  JABIXKYIIUMH  CHUJIAMH
AQHTPOINOIr€He3a;  KOMIIOHEHTaMU  pPAa3IMYHBIX  JKOCUCTEM U

HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHn3MOB

YMeHue BoIACIATh CYIICCTBCHHBIC ITPU3HAKU:

CTPOCHHA BUPYCOB, KIICTOK MMPOKAPUOT U 3YKAPUOT; OJHOKJIICTOUYHBIX
U MHOTOKJICTOYHBIX OpraHu3MoOB, BUIOB, 6I/IOFCOLICHO3OB, 9KOCHCTEM
n 6H00(pepr>1; CTPOCHUSA OpPraHoOB U CHUCTEM OpPraHOB paCTeHHﬁ,

JKHNBOTHBIX, YCJIOBCKaA, nponueccoB KU3HCACATCIbHOCTH,




MPOTEKAIOIIUX B OpraHU3Max pacTeHUil, )KMBOTHBIX M YEJIOBEKa;
OMOJIOTUYECKUX TPOLEecCCOB: oOMeHa BemiecTB (MeTaboim3M),
nHGOpMAIMY U TPEBPAIICHUS SHEPTHH, OPOKEHUsI, aBTOTPOPHOTO U
rerepoTpoHOr0 THIIOB MHUTAHUA, (OTOCHHTE3a M XEMOCHHTE3a,
MHTO33, M€i103a, TaMeTOreHe3a, SMOPHOTeHe3a, MOCTIMOPHOHAIIEHOTO
pa3BUTHUS, PAa3MHOXKCHHS, WHIUBUIYAIHOIO Pa3BHTUS OpraHM3Ma
(oHTOTEHE3a), B3aMMOJIEHUCTBUS TEHOB, TETEpO3UcCa; JACHUCTBUU
UCKYCCTBEHHOIO 0TOOpa, CTaOWIM3UPYIOIIEro, JBUXKYIIETO U
pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpPa; aUIOMATPHUYECKOTO |
CHMITaTPHYECKOTO BUI000PA30BAHMS;, BIUSHUS JBIDKYIIUX CHII
HBOJIIOIMM  HA TEHO(OHJ  MOMYISIUH; IPUCTOCOOICHHOCTH
OpraHu3MOB K cpelne OOWTaHWS, YepeNOBAHWS HaNpaBICHUN

OBOJIIOIMH; KPYTOBOPOTA BCIICCTB U IOTOKA SHCPIUH B OKOCUCTEMAX

ChopmMupoBaHHOCTh yYMEHHUS BBIACSATH CYIIECTBEHHBIE INPU3HAKU
BUPYCOB, KIIETOK IIPOKapUOT M DJYKApUOT, OMHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTE€OIICHO30B H 3KOCUCTEM;
0COOEHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPALLEHUS SHEPTUU B
KJIeTKe, (DOTOCHHTE3a, MJIACTHYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO03a, MeEiH03a, OIUIOAOTBOPCHHS, Pa3BUTUS H
Pa3MHOXKEHHSI, UHAWBHYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
O60pbOBI 3a CYIIIECTBOBAHHUE, €CTECTBEHHOTO oTOOpa,
BHI000pa30BaHMs, MPUCIIOCOOJEHHOCTH OpPraHUu3MOB K Cpene
oOuTaHMs, BIUSHHUS KOMIIOHGHTOB JKOCHUCTEM, AaHTPOIOTCHHBIX
WU3MEHEHHI B 3KOCHUCTEMaX CBOECH MECTHOCTH, KPyrOBOPOTa BEIIECTB

U TIpEBpaIllCHHs SHEPTHHU B Onocdepe

VYmenune HCIIOJIBb30BAaThb COOTBCTCTBYIOLIUEC APTrYMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUIO U CHUMBOJIMKY JI TOKa3aTCJIbCTBaA
poAacTBa OPraHnu3MOB pa3HbIX CUCTCMATUYICCKUX T'PYIIIL; B3AUMOCBA3HU
OpPraHusMoOB M CpCAbl O6I/IT8.HI/I$I; CAUMHCTBA YCIIOBCUCCKUX pac;
HCO6XOI[I/IMOCTI/I 3A0POBOIro 06pa3a JKHU3HU, COXpPaHCHUA
pa3H006pa3H;1 BHUJOB U 3KOCHCTEM KaK YCIIOBHUA COCYHICCTBOBAHHSA

IMpUPOAbI 1 UCJIOBECUCCTBA

YMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO
COACPpKaHUA, UHTCPIPCTUPOBATD STHUIYCCKUEC ACIICKTbl COBPCMCEHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIIMHC, 6I/IOTeXHOJ'IOFI/II/I;
paccMaTpuBaThb ri00abHbBIe 9KOJOTHUYCCKUC HpO6HCMBI
COBPECMCHHOCTH, (I)OpMHpOBaTB 10 OTHOIICHHIO K HUM CO6CTBCHHyIO

IIO3UIIHIO




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA EI'D
1O BUOJIOT'UHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBnle cuCcTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OWMOJIOTHSI — KOMIUICKCHAsT Hayka. bHoJorMYecKkWe HAayKd H
u3ydaembie uMu TpoOnembl. DyHaamMeHTaNbHBIC, TPUKIAAHBIE U MMOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadeHne OWoJIoTMM B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun, cBszannbie ¢ Ouonorueit. 3HauyeHUE OHMOJIOTHH B
MPAKTUYECKOW JESATEIHHOCTA YeJIOBEKAa: MEIUIIMHE, CEIIbCKOM XO3SHCTBE,

MIPOMBIIIJIEHHOCTH, OXPaHE IPUPOIbI

1.2

KuBble cucTemsl Kak mpeaMeT u3ydeHus onosnoruu. CBoMCTBa )KUBBIX CUCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, TUCKPETHOCTH M IEIOCTHOCTh, CJIOKHOCTh U
YIOPSI0YCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT M Pa3BUTHE.

YPpOBHM OpraHU3aIuy )KUBBIX CUCTEM: MOJIEKYJISIPHBINA, KJI€TOYHBIN, TKAHEBbIM,
OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUOBOMH, 3KOCUCTEMHBIN
(6uoreonieHoTrueckuii), OuochepHsiii. Ilporeccel, MpPoOUCXOaANINE B >KUBBIX
cucremax. OCHOBHbIE MpPHU3HAKU >KUBOro. JKH3HB Kak ¢opMa CylIeCTBOBaHUS

MaTepuu

1.3

Metonpl Ouonoruyeckoil Hayku. HabOmioneHnue, u3MepeHHE, SKCIEPUMEHT,
cucremarusanus, wmeraaHanu3. lloHsThe o 3aBUCMMOIl M HE3aBUCUMOM
nepeMenHoil. [InannpoBanue sxciepuMenTa. [loctaHoBka U MpoBepKa rUMOTE3.
HyneBas runoreza. I[lonstue BbIOOpKM M €€ O0CTOBEpHOCTh. Pa3zbpoc B
Ouonornueckux AaHHbIX. OLEHKa TOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTaTOB.
[IpuunHbBI HCKaXKEHUS PE3yIbTaTOB dKCIepuMeHTa. [loHsTHE CTaTHCTUUYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucremMa

2.1

Knerka — cTpykTypHO-()yHKIIMOHANIbHAs €AMHUIIA )KUBOTO. McTopust oTKpbITHSA
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hlneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHHS COBPEMEHHOH KIETOYHOM
TEOPUHU.

Metoapl  MOJEKYISpHOM M KJIETOYHOW  OMOJOTMH:  MHUKPOCKOIIMS,
xpomarorpadus, 31ekTpodopes, METOI MEUEHBIX aTOMOB, AU depeHaIbLHoe

L[eHTpH(byrI/IpOBaHI/IC, KYJIbTUBHUPOBAHUC KIICTOK




2.2

XUMUYECKUN COCTaB KJIETKH. MaKpo-, MUKPO- U yJIbTPaMUKpPOIEMEHTHIL. Boaa u
e poJib KaK pacTBOPUTENS, peareHTa, y4acThue B CTPYKTYPUPOBAHUU KIIETKH,
TETUIOpEeryasiui. MuHepaabHble BellecTBa KJIETKHU, UX OMOJOTHYECKasl POJb.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckne mommuMepsl. benkun. AMHHOKHCIOTHBIH COCTaB  OEJIKOB.
CrpykTypbl OenkoBoil Moiiekyibl. llepBuuHas cTpykTypa Oeika, MenTHIHAs
CBsA3b. BTOpuuHas, TpeTUyHas, YeTBEpPTUYHAs CTPYKTYyphl. JleHarypauus.
CaoiictBa 6enkoB. Knaccudukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHOcaxapubl, AMcCaxapubl, OJIUTOCAXapUAbl U TOJUCAXaPUJIBI.
O6mwmit 1maH CTpoeHuss W (PU3UKO-XUMUYECKUE CBOWMCTBA YIJIEBOJOB.
buonoruueckue QpyHKIIUN yIriIeBOJOB.

Jlunuael. ['mapodunbsHO-ruapodgoOHble cBoiicTBa. Knaccudukauus aunuaos.
Tpurmuuepuasi, Gochoaunuab, BOCKH, cTepouibl. buonorundeckue GyHKIUU
aunuaoB. OOmue cBoiicTBa OMOJOTMYECKUX MeMOpaH — TeKydecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MOIYIPOHUIIAEMOCTb.

Hyxnennoseie xucnotsl. JIHK m PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotunast. [Ipuniun kommiementapHocta. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitnas cnimpans. MectoHaxoxaeHue u ononorudeckue Gynkmuu JJHK.
Bunet PHK. @yukuun PHK B ketke.

Crpoenune mousekynsl AT®. Makpospruueckue cBsizsu B Mosekyine ATO.
buonornueckue pynknun AT®. BoccraHoBIIEHHBIE IEPEHOCYNKH, UX PYHKITHH
B kieTke. CexkBenupoBanue JTHK.

CtpykTypHass OWOJIOTHSA: OMOXUMHUYECKHE U OHMO(PU3MYECKHE HCCISIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunel KiIeTok: dykapuoTudeckas W mpokapuotuueckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenune nmpokapuoTHUecKoi KieTku. KieTouHas cTeHka OakTepuil U apxeil.
Oco0OeHHOCTH CTPOEHUS TeTepoTpodHON M aBTOTPO(HON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

Crtpoenue u GyHKIIMOHUPOBAHHUE dYKApUOTHUYECKOW KieTku. [lnasmaruueckas
MeMOpaHa (ruiazmaneMma). CTpyKTypa mia3MaTuieckoil MemOpansl. TpaHcnopT
BEIIECTB 4epe3 IUIa3MaTHUecKyr0 MemOpaHy: mnaccuBHb (auddysus,
oOneruénHas auddys3us), akTUBHBIN (MEPBUUHBIA M BTOPUYHBIN aKTHBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. Pabota HaTpuii-kanueBoro
Hacoca. DHJOIUTO3: MUHOIMTO3, (haronuro3. Dk3ouuTo3. Kinerouynas creHka.
CrpykTypa 1 (yHKLINHU KIETOYHONW CTEHKH PACTEHHM, TPHOOB.

Hutormasma. Iluro3ons. Lutockener. J[Bmkenue nuroriaasmel. OpraHoujibl
kiaeTku. OJHOMeMOpaHHbBIE OpPraHOMJbl KJIETKH: JHJAOIUIa3MaTHUYeCcKas CeTh

(B3I1IC), anmapar I'oabaxku, JIU30COMBI, UX CTpOCHUE U (YHKIUHU. B3anMocBs3b




OJTHOMEMOpaHHBIX OPraHOUAOB KJIeTKH. CTpOCHHE TPaHy sIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbIx OenkoB. CuHHTE3 KIETOYHbIX MeMOpaH. [maakmii
(arpanyssipHBINA) SHAOIUIA3MATHYECKUN peTukyiayM. CekpeTopHas (QYHKIUSL
anmapara ['onbmxu. TpaHCopT BelecTB B KJIETKE. BakyoJin pacTUTENBHBIX
kietok. Kiterounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHPUHU, IITACTUIBL.

Crpoenne n (HyHKUMH MHUTOXOHApPHH M ractua. [lepBuyHbIe, BTOpUYHBIE U
CIIO)KHBIE  TIACTUABl  (DOTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUMH.

Hememb6pannbie opraHouapl kinerku CrpoeHue M (GYHKIMH HeMeMOpaHHBIX
OpraHouJioB KieTku. Pubocombl. MuxpodunameHTsl. MbIlIeUHble KIETKH.
MuxkpotpyOouku. Kierounsiii nentp. CrpoeHHe M JABWKEHHME JXT'YTHUKOB M
pecaruek. MukpoTpy0oukH nuToruiasmsl. LleHTpuoss.

Anpo. ObGonouka siapa, XpoMaTHH, KapuOTUIa3Ma, SIPBIIKH, UX CTPOCHHUE H
¢byakuun. SAnepHsiit 6enkoBbiii MaTpukc. [IpocTpaHcTBEHHOE pacrookeHHe
XpoMocoM B uHTep(hazHoM sifpe. beiaku xpoMaTrHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTENbHAsI XapaKTEPUCTUKA KIETOK 3YKApUOT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)
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AccuMmISIMS M JUCCUMMIISIUS — JIBE€ CTOPOHBI MeTabosm3ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPO(HBIA U rerepoTpodHbI. YUacTue KUcIopoaa B 0OMEHHBIX
nporeccax. JHEpPreTudeckoe obOecrieueHne KieTku: mnpeBpaiieHue AT B
0O0MeHHBIX TmpoleccaXx. PDEpPMEHTATHBHBIN XapaKTep PEaKIUi KJICTOYHOTO
MeTtabonu3zma. DepMeHThl, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBHSL.
Kodepmentsl. OTinumns QepMEHTOB OT HEOPraHWYECKHX KaTalau3aTOpOB.
benku-aktuBaropsl U OEIKU-UHTMOUTOpPBL.  3aBUCHMOCTh  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIUI OT PA3IUYHBIX (PAKTOPOB.

[lepBuuHbIll CHUHTE3 OpraHuyeckux BemecTB B kieTke. dorocunres. Pouib
XJioporiactoB B mpouecce ¢orocuHre3a. CetoBas u TeMHOBas (asbl.
[IponyktuBHOCTH (hoTOCHMHTE3a. BiusiHue pa3nuyHbix (HaKTOPOB HA CKOPOCTH
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpasue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpuuIUpyromme 6akTepuu, Kene300akTepuu, cepodbakTepru, BOJOPOIHBIE
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AnHarpoOHbIle opraHu3Mbl. Bunel Oposkenus. IlpoaykTel OpokeHUS U UX
UCIIOJIb30BAaHUE YETOBEKOM. AHA’POOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONE3HEH.

AdpoOHBIE OpraHU3Mbl. JTarbl YJHEPTeTUYECKOoro ooMeHa. [10IroToBUTEeNbHBIIH

artai. ' nmukonus — 6CCKI/ICHOpOJIHOC PaACIICIUICHUEC I'TFOKO35I.




buosornueckoe OKHCIEHHE, WM KIETOYHOE AbIXxaHue. Poyib MUTOXOHIpUU B
mporeccax — OMOJOTHMYECKOro  OKucleHHs.  Llukiauuyeckwe — peaxiuu.
OxucnurensHoe GpochoprmupoBanue. [IpenmymiecTra adpoOHOTO MyTH 0OMEHa

BEIIECTB Tepe aHadPOOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOTO 0OMEHa

2.5

Peakuun martpuuHoro cuHtesa. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSAX
MATPUYHOTO  CHHTe3a.  Peammsanusi  HAcleACTBEHHOH  WH(OpPMAINU.
I'eneTnyeckuit ko, ero cBoucTBa. TpaHckpunuus — matpuuHbiil cunre3 PHK.
[IpyHUMOBI ~ TPAHCKPUNLMU:  KOMIUIEMEHTapHOCTb, AHTUIIAPAIIEIBbHOCTD,
ACUMMETPUYHOCTh. TpaHcisiums U e€ sranbl. Yyactue tpaHcnoptHeix PHK B
OouocunTe3e Oenka. YciaoBus 6uocuHTesa Oenka. KoaupoBanue aMUHOKHUCIIOT.
Ponb pubocom B Onocunrese Gernka.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsins akTHBHOCTH I'€HOB
y npokapuoT. ['unoresa onepona (®. XKaxo0, XK. Mano). Perynsauus oOMeHHbIX
nporieccoB B kieTke. Kilerounsiii romeocras.

Bupychl — HeknerouHble (GOpMBI KU3HU M OOIUTaTHbIe mapasuThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycuHsie 3a0oseBanus yenoBeka, KUBOTHBIX, pacteHuii. CITNJ, COVID-19,

COIHaJIbHbIC U MEAUITUHCKUC HpO6J’ICMBI

2.6

Knerounsrii mwkn, ero mepuoAsl W perymsanus. Hurtepdaza u  MHUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaromux B nHTepdase. IloaroToBka KieTku K
nenennto.  IIpecuHTeTHYECKH  (MIOCTMUTOTHYECKHI), CHHTCTUYECKHA U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKHH ) TIEpUO bl UHTEP(A3HI.

Marpuunbiii cunre3 JHK — pennukanusa. Ilpunnunst perummkanuu JHK:
KOMIUJIEMEHTAPHOCTh, TMOJYKOHCEPBATHUBHBIA CHHTE3, AHTUIAPAJIETBHOCTD.
Mexanu3zm pernkanuu JJTHK. Xpomocomsl. CTpoenue xpomocoM. TernoMepsl 1
TeaoMepasa. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTHN. J[UTIoMmHBIR u
rariouaHbll  Habopbl XxpomocoM. [‘omonoruunsie xpomocoMmsbl. [lonoBbie
XPOMOCOMBI.

Henenue kietkn — Muto3. CTaluu MUTO3a U MPOUCXOSIINE B HUX MPOIIECCHI.
Tunsl muto3a. Kapuokunes u nutokuHes. buonoruueckoe 3HaueHHe MHUTO3a.
Perymsmuss mMuTOoTHYecKOro nukia KieTkd. [Iporpammupyemas kietoyHas
rudens — afnonros.

(DYHKI_[I/IOHEUILHEIH ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCKas CHCTEMa

3.1

O)IHOKJ'IGTO‘{HLIG, KOJIOHHAJIbHEIC, MHOTOKJICTOYHBIC OpraHNU3MbI n

MHOT'OTKaHCBbIC OPIraHU3MBI.




@opMBl pa3MHOXKEHHUSI OpPraHuW3MOB: Oecnojioe (BKJIIOYas BEreTaTUBHOE) U
noyioBoe. Buasl 0Oecnosioro pa3MHOXXEHHs: MOYKOBaHHE, CIOPYIISIHNA,
(bparmenTanus, KIOHUPOBAaHHE.

[TonoBoe paszmuoxenue. [lonoBbie KieTku, WM TameThl. Meio3. Craaun
meno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonornueckunii
CMBICJI MEH03a U I0JI0BOTO mpouecca. Melo3 U ero MecTo B JKM3HEHHOM LIUKIIE
OpraHU3MOB.

[IpenzaponpiieBoe paszpurue. I'amerorenes y KMBOTHBIX. [10JIOBBIE Keye3bl.
OOpazoBaHue © pa3BUTHE TOJOBBIX KiIETOK. CriepMaToreHe3 W OOTeHE3.
CrpoeHue moJyoBbIX KieTOK. OIUIOJAOTBOpEHHE U SMOPHUOHAIBHOE pa3BUTHE
KUBOTHBIX. Crioco6b1 OILJIOAOTBOPEHMUS: Hapy»KHOE, BHYTpPEHHEE.
[TapTenorenes.

NnmuBunyansHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Cramum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jaryikn). [pobnenue. Tunsl npobnenus. OcobeHHoCTH
NpoOeHNsT MIIEKOTIUTAIOUINX. 3apO/IbIIIeBbIe JUCTKU (racTpyisuus). 3akiaaKa
OpraHoB W TKaHEHd W3 3apOJBIIIEBBIX JIMCTKOB. B3anMMHOE BIUSIHWE 4YacTed
Pa3BHUBAIOIIETOCS 3apojiplilia (AMOpHOHATBHAS WHAYKIHUS). 3aKiajka IJlaHa
CTPOEHHUSI KUBOTHOTO KaK Pe3yJlbTaT HMEpapXUUECKUX B3aUMOJICHCTBHUI T'€HOB.
Bnusiane Ha »MOpHOHANIbHOE pa3BUTHE DPA3IUYHBIX (PAKTOPOB OKpYKaroIiei
Cpenpl.

Poct u pasButne >xuBOTHBIX. [locTamMOpuoHanbpHBIM mepuoa. Ilpsimoe wu
HempsiMoe pas3BuTHe. PasButHe ¢ Meramopdo3oM y Oecro3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. buosoruueckoe 3HaueHUE MPSIMOTO M HEMPSIMOTO
Pa3BUTHSL, UX PACHPOCTpaHEHUE B mpupojie. TUbl pocTa ;KUBOTHBIX. DaKTOPHI
peryisiliuid pocTa >KUBOTHBIX U dYenoBeka. Craguu NOCTIMOPHUOHAIBHOTO
Pa3BUTHS y )KUBOTHBIX U yesioBeKka. [leprnoipl OHTOreHe3a YenoBeKa.
PasmMHOXeHue u pa3Butue pacteHumid. ['amerodutr u cmopodur. Meiio3 B
KU3HEHHOM 1MKie pacteHuil. OOpa3oBaHue cmop B IIpolecce Meio3sa.
l'ametorenes y pactenuid. OIUIOJOTBOPEHHE U PA3BUTHUE PACTUTEIBHBIX
opranu3MoB. J[BOHHOE OIJIOJJOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHue
U pa3BUTHE CeMEHH. MeXaHu3Mbl PETryNslMM OHTOIeHe3a y pacTeHud u

KHUBOTHBIX

3.2

I/ICTOpI/ISI CTAHOBJICHUA W Pa3BUTUA TCHCTUKH KaK HAYKH. OcHoBHBIC
T€HETUYECKHE MOHATHSI U CUMBOJBI. [ OMOJIOTHYHBIE XpOMOCOMBI, AJIJICJIbHBIC
T'CHbI, AJIbTCPHATUBHBIC IIPU3HAKU, JOMHUHAHTHBIA U peuecanHHﬁ IMPpU3HAK,
roMo3uroTa, rerepo3urora, 4YucTas JIMHUA, FI/I6pI/I,Z[LI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHEBIC METOJblI I'CHCTUKMH: T I/I6pI/II[O.IIOF HHGCKHﬁ, HHTOHOFHQCCKHﬁ,

MOJICKYJIAPHO-T €HETHUYSCKUI
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Monorubpuanoe ckpemuBanue. llepBelii  3akoH MeHnmens —  3aKoH
eaMHOoOOpa3uss THOPUIOB TEPBOrO IMOKOJICHUs. [IpaBWiio TOMHHHpPOBAHWSL.
Bropoii 3akoH Menaens — 3akOH paclierieHus npu3HakoB. L{uromoruueckue
OCHOBBI MOHOTHOPHTHOTO CKpelIuBaHus. [ MIIoTe3a YUCTOTH TaMeT.
Ananusupyroiee ckpemuBanue. [IpoMexyTOuHBIN XapakTep HaclieJOBaHUS.
Pacuiennenve npu3HakoB MPU HEMIOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpetuii 3akoH MeHaenst — 3aKOH HE3aBHCHMOTO
HACJICJIOBaHHUS  TNpHU3HAKOB.  L[UTONOrMYecKkHe  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHMUS.

CuemienHoe HacnenoBanue mpusHakoB. Padotsl T. Moprana. CremieHHoe
HACJIEIOBaHWE T'€HOB, HapYUIEHHUE CUCIUICHHUS MEXKIYy T'€HaMH. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIM MeXaHU3M ONpeAeSeHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U rereporameTHbIi noJi. ['eHeTndeckas
CTPYKTypa TMOJIOBBIX XpoMOcOM. HacrmemoBaHwe NpU3HAKOB, CLEIUICHHBIX C
MOJIOM.

I'enotun kak menoctHas cucrema. [lmeloTponusi — MHOXKECTBEHHOE JICMCTBUE
reHa. MHOXECTBEHHBIM ayienn3M. BzanmMoaelcTBHE HEaJUIEIbHBIX T'€HOB.

KommnementapHocTs. Onuctas. [lomumepus
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B3aumoneiictBre reHoTMma U cpeabl Opu  OpPMUPOBaHMU  (PEHOTHUIA.
N3menunBOCTh NpHU3HAKOB. KauecTBEHHBbIE W KOJUYECTBEHHbIE MPU3HAKUA. BHIbI
W3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACJIECICTBEHHASI.

MomudukanonHas ~ M3MEHUYMBOCTh.  Pomb  cpeabl B (OpMUpPOBaHUU
Mo M(pUKaMOHHON M3MeHunBocTH. Hopma peakumu npusHaka. BapuaruoHHbII
psan u BapuarmonHas kpuBas (B. HMoranncen). CpoiicTBa MoaudHKalMOHHON
WU3MEHYMBOCTH.

'enoTnnnueckass w3MeHYMBOCTb. (CBOWCTBA TI'€HOTUIMYECKOW W3MEHYHMBOCTH.
Bupl reHOTUITMYECKON H3MEHYUBOCTH: KOMOWHATUBHAS, MYTAI[IOHHAS.
KomOunatuBHas u3MeHYMBOCT. MeHo3 W TOJNOBOM MpOIECC — OCHOBA
KOMOMHATHUBHOM M3MEHYUBOCTU. POJIhb KOMOMHATUBHOM N3MEHYMBOCTHU B CO3JJAHUU
TeHEeTUYECKOTO Pa3HOO0pa3usl B IpeiesiaX OJJHOTO BUA.

MyrtanuoHHas “3MEHYUBOCTh. BU/ibl MyTalnii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M WHAYLUPOBAHHBIE MYyTalMH. SIAE€pHBIE M LUTOIUIA3MaTUYECKHE
myrauud. Comaruueckue M I0JIOBble MyTauuu. lIpuumHBI BO3HHMKHOBEHUS
Myrauuil. MyrareHbl M HX BIMSHHE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTALMOHHOTO TIpOLEcca. 3aKOH TOMOJIOTMYECKHX PSIOB B HACIEICTBEHHOU
n3menunBocty  (H.M.  BaBunoB).  BHesdnepHas ~ M3MEHYMBOCTH U

HaCJICACTBECHHOCTD




3.5

KapuoTun uenoBeka. MexayHapoaHass nporpaMmma HCCIEIOBAHUS TE€HOMA
YelnoBEeKa. MeTonbl M3y4eHMsT TEHETUKM YEJIOBEKA: TI'€HEaJOrMYECKHUid,
OJIM3HEIOBBIN, LIUTOr€HETUYCCKHUIA, MOITYJIALIMOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE  OMpeNeeHUE  TEHOTHUIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YUCIIE C IIOMOILBIO
[II1P-ananmu3a. HacnencrBeHHble 3a00jeBaHHMS  uejdoBeka. ['CHHbIE H
XpOMOCOMHBIE ~ OOJIE3HH  4YelloBeKa.  bOJEe3HM ¢ HaCIIeACTBEHHOU
MPEAPACIOI0KEHHOCThIO. 3HaUYEHIE MEUITMHCKON TeHETUKH B IIPEI0TBPAIICHUH

U JICUEHUH TEHETUYECKUX 3a001eBanmii yemoBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTHKaIUsl M CENEKIUs. 3apOXKIACHUE CENIEKIIMU U JOMECTHKAIMH. YYEeHUE
H.. BaBunmoBa o0 IeHTpaX NPOMCXOXKIEHHS M MHOTooOpa3us KyJIbTYPHBIX
pacreHuii. Posp cenekuuy B CO3JIaHMM COPTOB PACTEHUM W MOPOJ >KMBOTHBIX.
Copt, mopona, mrTamMMm. 3aKOH TOMOJIOTMUECKMX pSJIOB B HACJIEICTBEHHOU
m3menunBocty H.M. BaBuiosa, ero 3HaueHue yis CEIEKIIMOHHON PaOOTHI.
Metoapl ceneKnMOHHOW paboThl. VICKycCTBEHHBI OTOOpP: MAacCCOBBIA W
WHIMBUAYyIbHBIA.  OJTambl  KOMOWHAIIMOHHOW  cenmekuwu.  McmpiTaHue
Mpou3BOAUTENEeH MO0 MOTOMCTBY. OTOOp MO TEHOTHIy C MOMOIIbIO OLIEHKH
(heHOTHITa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ1 CEJICKITMOHHOM pa0doThl. PamuainoHHbIi
U XUMUYECKHII MyTareHe3 Kak MCTOYHMK MYTalUWd Yy KYyIbTYPHBIX (hOpM
opranu3MoB. lMcnonp30BaHME T'€HOMHOTO pPENAKTUPOBAaHUS W  METOJOB
pekomOunanTHbIX JJHK a1 momydeHust ncXoMHOTO MaTepuaia sl CEelIeKIIUH.
[Tonmyuenue nonmurionoB. BuyrpuBumoBas rubpuanzaims. biuskopocTBeHHOE
CKpellBaHue, Win MHOpuauHr. HepoacTBeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunHsel. Vcnons3oBanue rereposuca B cenekuui. OtaanéHHas
ruOpunmzanus. [Ipeomonenue Oecrioaus MEKBUIOBBIX TMOpUIOB. JlocTikeHuUs

CCIICKIIMU paCTeHI/Iﬁ H ) KMBOTHBIX

3.7

OOBEKTBI, UCTIONIB3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIE 1 TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, HX XapaKTepUCTUKA. TpaaulMOHHAs OMOTEXHOJOTHSL:
xJie0oneueHue, TMOMYyYeHHE  KUCIOMOJOYHBIX  IMPOJYKTOB,  BHUHOJENHUE.
Muxkpobuonorunueckuii cunTe3. OOBEKTHI MHUKPOOHMOJOTHYECKUX TEXHOIOTHH.
[IpousBoacTBO  Oenka, AaMHHOKUCIOT W  BHTaMUHOB. LVIcKyccTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTpyKIUsl SULEKIETOK M KIOHMPOBAHUE KUBOTHBIX.
Mertoa TpaHCIIIaHTALUU SJEP KIIETOK.

XpoMOCOMHasi M TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
KoHCTpyupoBanue pexkomMOuHaHTHRIX JIHK. JlocTmkeHus W mMepCreKTHBBI
XpOMOCOMHOW W TEHHOW WHXEHepuu. MeauIuHCKHEe OHOTEXHOJOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIETOK




CucreMa 1 MHOrooOpasue OpraHH4eckoro Mupa

4.1

buonornyeckoe  pazHooOpasue  opranusmoB. CoBpeMeHHas  cucTema
opranndeckoro mupa. IIpunmuns! kimaccudukanuu opranuzMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbl OPraHu3MOB.

Oco0OeHHOCTH CTPOEHMSI U KU3ZHEIAEATEIIbHOCTH OJHOKJIETOUYHBIX OPraHHU3MOB.
baxrepuu, apxeu, 0 THOKJIETOUHbIE TPUOBI, OAHOKIETOYHBIE BOJOPOCIH, IpYTHUe
npotucTtsl.  KosloHManbHble  OopraHu3Mbl.  JIBH)KEHHME  OJIHOKJIETOYHBIX
OpraHu3MoB: aMEOOHUTHOE, KTYTHKOBOE, pECHUYHOE. 3alIUTa Y OJJHOKIETOYHBIX

OPraHu3MoB. Pa3apakMMOCTh y OJIHOKJIETOUYHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHOroKk/IeTOUHbIE  pacTeHus. B3auMOCBI3p YacTeld  MHOTOKIJIETOYHOTO
opranusma. TkaHu, OpraHbl U CUCTEMbI OPTraHOB MHOTOKJIETOYHOTO OpraHrn3Ma.
Opranusm Kak enuHoe 1eioe. TkaHu pacteHU. TUIBI pacTUTENbHBIX TKaHEH:
oOpa3zoBaTelibHas, TMOKPOBHAsA, MPOBOJAIIAs, OCHOBHAs, MeEXaHHYECKas.
OcobGenHocTn cTpoeHHs, (QYHKIMA W PACTOJOKEHHWs TKaHEH B OpraHax

pacTeHui

4.3

BereraruBHble 1 reHepaTUBHBIE OpraHbl pacTeHUN. OyHKIIMN OPraHOB U CHCTEM
opranoB. Kapkac pactenuii. J[BukeHre MHOTOKJIETOUYHBIX PACTEHUI: TPOITHU3MBbI
n Hactuu. [lornomenue BOMBI, YIIEKHUCIOIO Ta3a M MHUHEPAIbHBIX BELIECTB
pactenusmiu. [{pixanue pacrennid. uddy3us razoB yepe3 moBEpPXHOCTh KICTKH.
TpaHcnopTHBIE CHUCTEMBbl pacTeHUW. BbineneHne y pacTeHuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kyrukymna. CpeacTBa MacCMBHOM M XUMHYECKOU
3a1uThl. ODUTOHLIMIBL.

PazgpaxkuMocTe M peryisauus y Opranu3MoB. Pa3npakuMocTb M peryisuus y

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

4.5

MHOTOKIeTOYHbIE  KMBOTHBIE. B3anMMOCBsI3p 4YacTeli  MHOTOKJIETOYHOTO
opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOUYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. 'omeocta3. TkaHU )KUBOTHBIX U YejoBeKa. THIIbI
KUBOTHBIX TKaHEW: SMUTENHalbHAs, COCIUHUTENbHAs, MBIIICYHAS, HEPBHAs.
Ocobennoctu cTpoeHus, (GYHKIMA U paACcHOJOKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX N YCJIOBCKA

4.6

Oprassl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIbI COETUHEHUS
KOCTEH.

JIBmkeHre MHOTOKJICTOYHBIX JKHUBOTHBIX. IluTanme kuBOTHBIX. IluTanue
MO3BOHOYHBIX JKUBOTHBIX. JlpIxanue kuBoTHBIX. KoxkHoe npixanue. JXKabepHoe

U JIE€rOYHOE JbIXaHHE.




JIpIXxaHW€E ITO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHHUE CTPOCHMS
JETKUX TIO3BOHOYHBIX )KMBOTHBIX. JlbIXaTelIbHAs CUCTEMA YelloBeKa. MexaHusm
BEHTWIALMM JIETKUX Yy ITHL U MICKONUTAKOIMX. TpaHCIOPT BEUIECTB Y
opranu3moB. TpaHcHOPT BewIeCTB y KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHOcHass  cucTemMa  IIO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KPOBOOOpAIICHUs. DBOJIOIMUOHHBIE YCIOKHEHHSI CTPOSHHS KpPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX XMBOTHBIX. BbljieneHue y opranu3moB. Beinenenue y
#KUBOTHbIX. CoKparuTenbHble Bakyoiau. Opranbl BbiieneHus. CBsi3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM U BBIACIUTEIBHON CHCTEMAaMHU. BblienieHne y Mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpOBBI M uUX
MIPOU3BO/IHBIE.

PazgpaxkuMocTs 1 perynsnns y opraHu3MoB. PazapakumMocTs y OJHOKIETOYHBIX
opraHm3moB. TakcHchl. Pa3npa)kMMOCTh M peryisinquss y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BeNIeCTBAa U MX 3HAYEHUE.

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

Pa3pabotka anmroputmMoB U mporpamMm Juist 3¢¢GeKTUBHONW (PYHKUIHMOHAIBHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJOMOB

MUKpPOOPIraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpraHu3Mm 4eroBeKa U ero 3I0pOBbE

5.1

Oprasbl ¥ CUCTEMBI OpPraHoB ueoBeka. OTaebl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pedmekc um pednexkropHas nyra. be3ycioBHBIE W YCIOBHBIC
pedaekcel. 'ymopasibHasi peryisius W SHAOKPHHHAS CHCTEMa >KMBOTHBIX H
yesnoBeka. JKene3bl 3HI0KPUHHOM CUCTEMBI U UX TOPMOHBI. J[eiiCTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOW M SHAOKPHHHOW cHUCTeM. [ umoTamamo-rumoduszapHas

cuctema. Pednexc u pednexkropnas ayra. besycioBHbie U yCI0BHbBIE pedIeKCh

5.2

3amuTa opranu3ma ot 6onesHei. IMmyHHas cuctema venoBeka. KieTouHsiii u
TyMOPAJIbHBIM UMMYHUTET. BpoxI€HHBINA, MpUOOPEeTEHHBIN crenupuIecKuii
uMMyHUTET. Teopus KIOHAIBbHO-ceNeKTUBHOTO uMMyHuTeTa ([1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamurenbHble OTBEThl OpraHu3MoB. Poub

BpO)I(,Z[éHHOFO HUMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUM

5.3

KpOBeHOCHaH cucTeMa u eé OpraHbI. Cepz[ue, KPOBCHOCHLIC COCYIbl U KPOBb.

Kpyru kpoBooOpamenus. Pabota cepaua u e€ perynsuus
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Hpbixanue yenoBeka. Juddy3uss ra3oB depe3 MOBEPXHOCTh  KIIETKH.
JlpIxaTenpHas cUCTeMa u4esoBeka. JlpIxarenpHas NOBEPXHOCTb. Perymsanms

JIbIXaHus. [{pIxaTelbHbIe 00BEMBI




5.5

[MumeBapurensHas cucreMa 4yenoBeka. OTaenbl MUIIEBAPUTEIBHOIO TpPAKTa.
[InmeBapurenbHble  Kenne3bl.  BHYTPUIIOJIOCTHOE M BHYTPUKIETOYHOE

MUILEBAPEHUE

5.6

IToxpoBel W ux mnpousBoanbie. Opranbl BeigeneHus. [louku. CrpoeHue u
¢byHkunoHupoBanue HeppoHa. OUIbTpaIys, CEKpEHst 1 00OpaTHOE BCAChIBAHUE

KaK MeXaHU3MBbI pabOThI OpraHoB BeiAeneHHs. OOpa3oBaHUe MOYH y YETIOBEKa

5.7

I[BI/DKGHI/IG yeJloBeKa: MblieuHas cucrema. CkeJleTHBIE MBbBIIIObBI 1 UX pa60Ta.

CrtpoeHnue u TUIBI COeAMHEHUST KOCTEH

Teopus 3Bomtonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomoronHas  Teopuss Y. JlapeunHa. Ilpenmochuiku  BO3HHKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HaydHas nesrenbHocTs Y. JlapBuHa.

JBuxymue cuibl 3Boaonud BuAoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3MHOXEHHs] OpraHM3MOB, HAacJeJACTBEHHAas W3MEHYMBOCTh, Oopbba 3a
CYyLIECTBOBaHHE, €CTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoit Teopun sBostounu (CTI). HelitpanbHas Teopus
sBosmon. CoBpeMeHHas 3BOJIIOIMOHHAsA OMOJIOTHS. 3HaUYE€HUE SBOTIOIMOHHOMN

TeopuH B GOPMHUPOBAHUN €CTECTBEHHO-HAYYHOU KApTUHBI MUPa

6.2

[Monmynsiust xak saeMeHTapHas eAUHHULA HBoJitourd. COBpPEMEHHBIE METO]IbI
OIICHKH T€HETHYECKOrOo pa3HOOOpa3usi U CTPYKTYphl Mmomynsuuidl. M3meHeHue
reHooHa MOMyJASUU KaK AJIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH
reHetTudeckoro paBHoBecus J[x. Xapmau, B. BaitnOepra.

DOnemeHTapHble (AKTOPbl (IBMXKYIIME CHIIBI) 3BOJIIOLMU. MyTallMOHHBINA
nporecc. KomOmHaTMBHass W3MEHUYMBOCTH. [[peii) TEHOB — ciydaiiHbIe
HEHANpaBlieHHbIE HW3MEHEHHUs YacToT ajuienedl B monynsuusax. Oddekr
ocHoBarens.  Murpauuu.  M3omsuus — momynsuuid:  reorpaduueckas
(mpocTpaHcTBEeHHAs ), OHoJIorHYecKas (pernpoyKTHBHAS).

EctectBennslii  0oTOOp — HampaBisomuii  ¢gaktop sBodtoruu.  Dopmbl
€CTeCTBEHHOTO OTOOpa: JBWKYIIUN, CTaOUIU3UPYIOLIUH, pa3pbIBAIOIIHA
(mu3pyntusHbIi). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OPraHM3MOB  Kak  pe3yidbTaT  MHUKPOIBOIIOIUHU.
Bo3HukHOBeHHE  mpHCIOCOOJIeHHMA y  OpraHu3moB.  ApomMopdosbl  H
uanoanantanuu. [Ipumeps! npucnocobaenuii y opranuzMoB. OTHOCUTENBEHOCTD
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BuaooOpa3zoBaHue Kak pe3yibTar
MUKpO3BOJIONUU. V30msmms — kiroueBoit gaktop BumooOpazoBanus. [lytu u
CHOoCcOOBI BHUJI000pa30BaHUSA: aJIONaTPUUECKOE (reorpaduueckoe),
cUMMaTpuyeckoe  (IPKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOJIUILIONAU3AIIHS,

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




Mexanu3mbl (GOpMUPOBAHUS OHOJIIOTUYECKOTO pa3HOOOpa3usl.

Pounb 3BOMIOIIMOHHON OMOJIOTHH B Pa3pabOTKe HAYYHBIX METOJIOB COXPAaHEHUS
Ooropa3zHooOpaszus. MUKPOIBOIIONHUS M KOIBOJIONHS MAapPa3sUTOB U MX XO3SICB.
Mexanu3mbl (GOPMUPOBAHHUS YCTOMYMBOCTH K AHTUOMOTHKAM W CIIOCOOBI

O0pbOBI C HEl

6.3

Metoap! U3y4eHUs] MaKpOIBOIIONHH. [[aeoHTONOTHYECKHE METOIbI U3YIeHHS
sBostoninu. [lepexonnbie Gopmbl U PUIIOTE€HETUYECKHUE PSAIbI OPraHU3MOB.
Buoreorpaduueckne MeTo 161 H3ydeHus 3BotouH. CpaBHEHUE QIIOPHI U (hayHBI
MaTepUKOB U 0CTpoBOB. broreorpaduueckue odnactu 3emin. Buasi-asHaeMuku
Y PEJHKTEHI.

OMOpPHOJIOTMYECKHE M CPABHUTEIBHO-MOP(OIOTHUECKUE METObl HU3Y4YEHHUS
HBOJIIOIMH. ['eHEeTHUECKHe MEeXaHW3MBI SBOJIIOIMHA OHTOTEHE3a W TIOSBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE W  AHAJIOTMYHBIE OPTaHBL
Pymumentapaple  opraHbl W aTaBU3MBL ~ MOJIEKYIISIPHO-TCHETHUECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOIbl W3YYCHHS  DBOJOIHH.
I'omonoruunsie reHsl. COBpeMEHHBIE METOJIBI TIOCTPOSHHSI (QUIOTCHETHUECKUX
JIepEBbHEB.

XPOMOCOMHBIE MyTaIlMH U IBOJIIOLMSI FEHOMOB.

OO6mme 3akoHOMEpHOCTH (TTpaBuiia) 3BOJONHMH. HeoOpaTuMoCTh SBOJIOIHUU.

AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB IBOJIIOITUN

6.4

Haydnple rumoTe3sl MPOUCXOXKACHMsI >KM3HM Ha 3emse. AOuoreHes w
naHcrepMus.  JloHaydHble — NpEACTaBICHUS O  3apPOXKIACHUU  KU3HHU
(kpeaunonusM). ['umoresa MOCTOSHHOTO CaMO3apOXKACHUS IKU3HU U e
ompoBepkenue omnbiTamu  dO. Pemu, JI. Cnammanuanm, JI. Ilacrepa.
[IpoucxoxaeHune KU3HU U aCTPOOUOJIOTHS.

OcHoBHbIE 3Tamnbl HeOpranuyeckoi sBosmonuu. [lnanerapuas (reosoruyeckas)
IBOMIONMS. XHUMHUYECKash HBOJIIOLMS. AOHOTCHHBIH CHHTE3 OPraHUYeCKUX
BemlectB u3 Heopranmdeckux. OmbiT C. Mumnepa u I'. FOpu. OGpazoBanue
nouMepoB U3 MoHoMepoB. KoanepBaTHas runore3a A.M. Onapuna, runoresa
nepsuuHoro OyneoHa Jx. XonaeitHa, reHeruyeckas rumoteza ['. Mémnepa.
Pu6o3umser (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHE MPOTOKIETKH.

Ucropusa 3emnn u Metonsl €€ uzyueHus. VckomnaeMble OpraHuyecKUe OCTaTKH.
I'eoxponomnorust u e€ Metoapl. OTHOCUTENbHAS U a0CONIOTHAS TE€OXPOHOIOTHSI.
['eoxpoHosornyeckas 1mKaia: 0Hbl, 3pbl, IEPUOIbI, STOXH.

HauanbHbie sTansl opranndeckoil sBomtounu. [losBienne u 3BOIOLNS TEPBBIX

KJICTOK. 3BOJ’IIOI_II/I$I Metaboamu3Ma. Bo3HUKHOBEHHE NEPBBIX SKOCHCTCM.




CoBpeMeHHbIE MHKpPOOHbIE OWOIIEHKM KaK aHajJor MepBbIX Ha 3emie
coobuiectB. CTpomMatoiuThl. [IpOKapHOTH U 3YKapUOTHI.

[IpoucxoxxaeHue sykapuoT (cUMOMOTreHe3). DBOJIIOLUOHHOE MPOUCXOKICHHUE
BUpycoB. [IpoucxoxaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HMKHOBEHME
OCHOBHBIX I'PYyIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl 3BONIONMU BBICIINX pacTeHHd. OCHOBHBIE apoMOp(dO3bI
pacreHuii. Beixon pacreHmid Ha cymry. IlosiBiieHME CHOpPOBBIX PacTeHUN H
3aBoeBaHue MMM cymd. CemeHHble pacTeHHs. lIpoucxoxkieHue LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl 3BOJIONUM KMBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbIe )KUBOTHBIE. JKU3HB B BOie. DBOJIOIMS T03BOHOYHBIX.
[Ipoucxoxnenue ampuduit u pentunuii. [IpoucxoxaeHne MIESKONMUTAOMNX U
ntul. [lpunioun kiaroueBoro apomopgdosa. OcBoeHue Oecro3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMH CYILH.

PazButHe xu3HM Ha 3emile IO ApaM U IEPUOJIaM: apXeH, IPOTEPO30ii, MaIeo30i,
Me3030#, KaitHO30#l. OOImmas xXapakTEepUCTHKA KIMMaTa ¥ TE€OJOTHYECKHUX
npoueccoB.  [losBneHMe W pacuUBEeT  XapaKTEpHbIX  OPTraHU3MOB.
VYrineobpazoBaHue: €ro ycJIoBHs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(EpHL.
MaccoBble BBIMHUPAaHUS — JKOJOTMYECKHE KpHU3MChl npouuioro. IIpuuuHbel 1
CJIEACTBUSI MAaCCOBBIX BhIMUpaHUl. COBPEMEHHBIN SKOJOTMUECKUN KPU3ZHUC, Er0

0COOEHHOCTH

6.5

Paspensl u 3agaum anTpomoJsiornd. Metonel aHTpononorud. CTaHOBIEHUE
IIPEICTaBICHUN O IIPOUCXOKICHUH YesioBeKka. COBpEMEHHBIE HayYHbIE TEOPUH.
CX0ICTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEIOBEKAa € JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTUYECKHE, ($HU3H0JIOT0-ONOXUMHYECKHE,
noseneHyeckue. OmMuus 4YelloBeKa OT JKUBOTHBIX. IIpsmoxoxknenue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOU
CUTHAJILHOU CUCTEMBI.

JBmwxyie cuibl (pakTopbl) aHTpoNoreHe3a: OUMOJOIHMUYECKHE, COLUANIbHBIE.
CooTHolleHne OUOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOI€HE3E.
OcCHOBHBIE CTagUU AHTPOINIOTE€HE3a. ABCTPAJONUTEKH — JBYHOTHE IPEIKH
mojen. YenoBek yMenbli, IEpBBIE W3TOTOBIEHUSA Opyaud Tpyna. Yemnosek
OpSAMOXOJAIIMA W TepBBIA BBIXOJ JioAed 3a mpeaensl Adpuku. Yenosek
reiensoeprckuil — o0Imuil MpeloK HeaHAEPTaIbCKOTO YeJIOBEKa U 4YeloBeKa
pa3zyMHOro. YenoBek HEaHIAEPTAIBCKUI KaK BHUJ JIFOAECH XOJIOJHOIO KJIMMaTa.
UYenoBek pa3yMHBI COBPEMEHHOI'O THIIA, ACHUCOBCKUM YEIIOBEK, OCBOCHHUE

KOHTHUHCHTOB 3a IMpcaAcIaMunu A(pr/IKI/I




DBOMIONMS COBPEMEHHOTO 4YeNloBeKa. EcCTeCcTBEHHBIM OTOOp B MOMYNIALHUAX
yenoBeka. MyTamoHHbIN mporiecc ¥ noauMopdusm. TlonmynsiinoHHbIE BOJIHBL,
nperid reHoB, Murpaius 1 «3PQGEKT 0CHOBATENS» B MOMYIISALUIX COBPEMEHHOTO
YeJI0BEeKa.

Yenoseueckue pacel. [lomarne o pace. boisbmme pacel: eBpomneouHas
(eBpasmiickasi), aBCTpaJO-HErpouJHAsT (dKBAaTOpHAIbHAs), MOHIOJIOMIHAS
(a3marcko-amepuKaHcKasi). Bpems u myTu pacceneHusi 4eJoBeKa IO IUIaHeTe.
EnuncTBO  yenmoBeueckmx pac. HayuHas HECOCTOSITENBHOCTh — pacu3Ma.
[TpucrocoOIeHHOCTh YeTIoBeKa K Pa3HBIM YCIOBUSM OKPY)KAOIIEH CpeIbl.
Bnusinue reorpaguueckoir cpeapl U aApeiida reHOB Ha MOPQOJIOTHIO U

(hU3HOJIOTHIO YeTIOBeKa

OKOCHCTEMEI U MpUCYyHIUC UM 3aKOHOMECPHOCTHU

7.1

Paznens! u 3agaun sxosorun. CBsI3b 3KOJIOTUH C IPYTUMHU HAyKaMU.
Metonel 3konoruu. lloneBsie HaOmoaeHUS. ODKCIEPUMEHTHI B SKOJIOTHHU:
NpUpOJIHbIE W JabopaTopHble. MonaenupoBaHue B JKOJOTHH. MOHUTOPHHT

OKPYXKaIOIIeH Cpebl: TIOKATbHBIN, peTHOHATBHBINA U TJI00ATBHBIN

7.2

DKoJjorudeckre (GakTopbl U 3aKOHOMEpPHOCTU uX aAedcTBus. Kiaccudukanus
9KOJIOTUYECKHX (DaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, aHTPOTIOTCHHBIC.
OO0mue 3aKOHOMEPHOCTH JACHCTBHUSL HSKoJIOTHUECKHX (akTopoB. IIpaBumio
muanmyMa (K. Ilnpenrens, 0. JInbux). TomepaHTHOCTh. DBpUOHMOHTHBIC
CTEHOOMOHTHBIE OPraHU3MBI.

Abunotnyeckue ¢aktopsl. CBeT Kak dKojorudeckuii paxrop. JlelcTBre pa3HbIX
YY4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. ODKOJOTUYECKUE TPYIIIbI
pacTeHuii M >KMBOTHBIX [0 OTHOIICHHIO K cBeTy. CHUrHalbHas poOJib CBETA.
DOTONEPUOAU3M.

TemmepaTypa Kak »dKojormueckuii ¢akrop. JleiicTBue TemiepaTypsl Ha
opranu3msl. [lodKkuI0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak oskonoruueckuit Qaxrtop. Ilpucnocobnenus pacreHwii K
HoJIIep’KaHuio0 BOAHOTO OanaHca. Kiaccudukanus pacTeHUid MO0 OTHOLICHUIO K
Bojie. [Iprcnoco6ieHus )KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXKHMA.

Cpenpl oOuUTaHUs OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3JYIIHAS, MOYBEHHAs,
ryOWHHAs TOAMOYBEHHAs, BHYTpUOpraHu3MeHHas. DOU3HKO-XUMUYECKHE
0COOCHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucmocoOIeHusT OpraHu3MoB K
JKU3HU B Pa3HBIX CpEeax.

buonoruveckrie putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJn4HbIe pUTMBL. [IprCcOCOOIEeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM

YCJIIOBUN KU3HH.




XKuznennsie popmbl oprann3moB. [lonstue o xu3HeHHO# hopme. XKu3HeHHbIE
(OpMBI pacTeHUi: NepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHUE TPaBBI,
OJIHOJIETHHE TpaBbl. JKu3HeHHbIE (OPMBI KHUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a’poOuoHTEI. OCOOSHHOCTH CTPOCHHS 1 00pa3a KHU3HU.

buotnueckue daxTopsl. Buasl OHOTHYECKHUX B3aUMOJCHCTBHIA: KOHKYPEHIIHS,
XMIHUYECTBO, cUMONO03 U ero gopmsl. [lapazurusm, koonepanus, MyTyaausMm,
KOMMEHCAJIM3M  (KBapTHPAHTCTBO,  HaxJIeOHMYeCcTBO).  Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, Qopuueckue, ¢abpudeckue). 3HaAYCHHE
OMOTHMYECKUX B3aMMOJCHCTBUM Ui CYIIECTBOBaHMSI OPraHU3MOB B Cpele

oburtanus. [I[puHIUMI KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKU momyssiuun. [Tonmynsanusi kak Ouosiorudeckas
cuctemMa. PoJib HEOTHOPOTHOCTH Cpeibl, PU3NUECKUX 0aphepOB U 0COOCHHOCTEM
OroJIOTHH BUJOB B (POPMUPOBAHUH TTPOCTPAHCTBEHHON CTPYKTYPHI MOIYJISIIHI.
OcHOBHBIE TOKa3aTENHM TOMYJSIIIUU: YUCIEHHOCTh, TJIOTHOCTh, BO3PACTHAs U
MOJIOBasi CTPYKTypa, pPOXKAAEMOCTb, MPHPOCT, TEMIT POCTa, CMEPTHOCTH,
MHUTpaIs.

DKxoyiornudeckasi CTpykrypa mnomyiasnud. OreHKa YHUCIEHHOCTH TOTMYJISIUH.
JluHaMuKa TOMYJIANAA U €€ Peryysnus. bBUOTHYECKU MOTEHITUA MTOTYISIIAN.
MogenupoBanue JUHAMUKH monyiasnud. KpuBble pocTa YHUCICHHOCTH
nonyssanud. KpuBbie BEDKUBaHUS. Perynsmus 4ucaeHHOCTH TOMYISIITUN: POJIh
(hakTOpOB, 3aBUCAIMX W HE 3aBUCANIUX OT IUIOTHOCTH. OKOJOTHYECKUE
cTpareruu Bua0B (r- u K-ctpaterun).

[Tonsatue 00 skoylorM4eckor Humie Buaa. MectooOutanue. MHoOroMepHas
MoJienb skoJiornyeckod Humu Jx.M. Xatumncona. Pazmepbl 3KoJOrM4ecKon
Humy. [loTeHnranbpHas u peaaTu30BaHHAS HUIIIN.

Bun kak cucrema nomymsuuid. Apeaibl BUIOB. Buabl M MX JKU3HECHHbBIC
CTparerud. 3aKOHOMEPHOCTH  TIOBEJACHUS W  MUTPAlMA  YKUBOTHBIX.

buonornueckue naBazumn JYXXEPOJAHBIX BUIOB

7.4

CooOmiectBa opranuzMoB. buonenos u ero crpykrypa. CBsizu Mexay
opranu3MamMu B OuolleHO3e. DKocHcTeMa Kak OTKpeiTasg cucrema (A.J[x.
Tencnu). OyHKIMOHATIbHBIE OIOKHM OPraHU3MOB B AKOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpodudeckne ypoBHH. Tpoduueckue 1emnu U CeTH.
Abunotuueckue 610ku 3KocucteM. [1ouBbl U Wbl B 3KocucTeMax. KpyroBopor
BEILECTB U NMOTOK YHEPTUU B IKOCUCTEME.

OcHoBHBIE MOKa3aTenu 3KOcUcTeMbl. bromacca U mpoaykuusa. DKOJIOrHYeCcKue
MUPAMHUJIBL YKCell, OMOMAaCChl U DHEPTUU.

HamnpaBnenHble 3aKOHOMEpPHBIE CMEHBI CO00IecTB — cykieccun. [lepBuunble u

BTOPHUYHBIC CYKLNCCCHMU W HUX I[IPUYHHBI. AHTpOl'IOl"eHHBIe BO3JCIHCTIBUS Ha




cykueccun. Knmmakcroe cooOmectBo.  buopasnooOpasme #  mojiHOTa
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipupoansie 3KocCUCTEMBI. AHTPOIOTE€HHBIE AIKOCHUCTEMBI. Arpo3KOCHUCTEMA.
ArponeHo3. Paznnuus MexX 1y aHTpOIIOT€HHBIMU U IPUPOIHBIMHU SKOCUCTEMaMU.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa
u ¢ayna. CunHanTpomm3amus ropojackoi QayHsl. buonormdeckoe w
XO35IICTBEHHOE 3HaYEHHE arpo’KOCUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMupOBaHHS OCHOBHBIX B3aWMOJICHCTBHI OPraHU3MOB B 9KOCHCTEMAX.
[TepeHoc 3HEpruu 1 BEMECTB MEXAY CMEKHBIMU 3KOCUCTEMAaMU. Y CTONYUBOCTh
OpraHU3MOB, TMOMYJIALMA W DKOCHUCTEM B YCIOBUSAX €CTECTBEHHBIX W

AHTPOIIOT€HHBIX BO3/ICUCTBUI

7.5

buocdepa — oOmeranerapuass oOojiouka 3eMiu, TJ€ CYIIECTBYET WIH
cyuiectBoBana >ku3Hb. Yuenue B.U. Bepnanckoro o Ouocdepe. Obnactu
6uocoepsl u e€ coctas. Kupoe BemecTBo 6uochepsl U ero PyHKIUH.
3aKkOHOMEpHOCTH cyuiecTBoBaHUs Onochepsl. OcobeHHOCTH OHochepsl Kak
ro0anbHOM  JKOCHCTeMBI.  J[MHamMuueckoe paBHOBecwme B  Omocdepe.
KpyroBopoTsl BemecTB W OHOT€OXMMHUYECKHE LUKl (yriiepoja, as3oTa).
PurmuvHOCTH siBeHH B Onocdepe.

3onanbHOCTH Ouochepsl. [Tonstue o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOWHBIC JIeCa, CMEIIAHHBIC M ITUPOKOJIUCTBEHHBIC Jieca, CTEIH, CABaHHBI,
MyCTBIHU, TPOTHMYECKUE Jieca, BBICOKOTOphs. KimMar, pacTUTeNbHBIA W
KUBOTHBIA MHp OMOMOB CYIITH.

CtpykTypa u (QyHKIHS XUBBIX CUCTEM, OIIEHKA MX PECYpPCHOTO MOTCHIMANA U

onochepHbIX GYHKITUN

7.6

DKOJOTHYECKHE KPU3KUChI U UX NMPUYHHBL. Bo3aelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE BOJIHOM CPEbL.
Oxpana BoJIHBIX pecypcoB. Pa3zpymienne nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpONIOT€HHOE BO3JCHCTBUE HA PACTUTENbHBIM M KMBOTHBIA MHp. OxpaHa
PacCTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE NMPUHLHUIIBI OXPaHbl IPUPOIBIL.
Kpacubsie xuuru. Ocobo oxpansiembie npupognsie Ttepputopun (OOIIT).
Bboranunueckue caipl U 300JI0THYECKUE TTAPKU.

OCHOBHbBIE TPHUHIMIBI YCTOWYMBOIO PA3BUTHSl UYEIOBEYECTBA W IPHUPOIBL
PanonanbHOe  OPUPOJONONB30BAaHME U COXPAaHEHHWE  OHOJOTHYECKOTO

pa3zHooOpaszus 3emin




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6nios A.M. u npyrue;
oA penakuueit [Taceunnka B.B., AkimonepHoe o0iiectBo «M31aTenbcTBO
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomio A.M. u
npyrue; noj penaxkuueit [laceunuka B.B., AkninonepHoe o06111ecTBoO
«3narensctBo «lIpocBenienue»

* buonorus. buonorudeckue cuctemsl u npoueccsl, 10 knace/ Tepemos A.B.,
ITerpocora P.A., O6miecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTRIO «MOL]

MHEMO3HNHA»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

«buonorus. 10-11 xkmaccel. Yriryon€HHbIN ypoBeHb. MeTOMUECKOE TTOCOOHEY
(T". T'. llIBenoB). Dnement YMK «JIunUS XU3HU» 17151 yTAyOaEHHOTO YPOBHSI.
«buomnorus. 10—11 knaccel: opranuzaiius KOHTpoJia Ha ypoke. KoHTposibHO-

HU3MCPHUTCIIbHBIC MATCPHUAIIbI».

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-

docx_26082023_na-sajt.pdf?ysclid=mtwi9j2z7354167699
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