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[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaununy,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (enepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCS OAHUM W3 KOMIIOHEHTOB IMpeAMEeTHOU obnactu «EcrecTBeHHO-
HayuHble ipeaMeTby. CornacHo nonoxeHusMm GI'OC COO npodunbHbie yueOHbIE
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CHOCOOOM
muddepennmanu  00y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o01uM, cpeJHUM NpodecCUOHANBHBIM U BRICIIUM 00OpazoBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
OPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIbHBIX W Pa3BUBAIOLIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMXcss U CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yue6HoMy nipeameTy "buonorus" naér npeacraBieHue o Lelu
U 3a/1auax u3ydeHusi yuyeOHoro npenmera «buonorus» Ha yriyOoa€HHOM YpOBHE,
onpejeNsieT o00s3arenbHOe (MHBApMAHTHOE) TIPEIIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBaHHME II0 pa3feiaaM M TeMaM, paclpeleleHue 10 Kiaccam,
PEKOMEH/yeT MOCJIEeA0BATEIbHOCTh M3Y4YEHHUs Y4eOHOro marepuana ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydaronuxcs. B mporpamme 1mo Ouoaoruu peann3oBaH
MPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omarogapss uYeMy MpOCMATpPHUBAETCs  HANpPaBICHHOCTh  Ha
nocjeayIonee pa3BUTHE OHOJOTMYECKHX 3HAHHWM, OpPHEHTUPOBAHHBIX Ha
(GopMuUpOBaHHE  €CTECTBEHHO-HAyYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBILUICHUS, IPEACTABICHUH 0 3J0pOBOM 00pa3e KHU3HU, HA BOCIIUTaHNE OEPEKHOTO
OTHOIIICHHSI K OKPY’Kaloel MpupoaHOH cpene. B mporpaMmme 1mo OMOIOTHN TaKkKe
MOKa3aHbl BO3MOXHOCTHM ydeOHOro nmnpeaMera «buojorus» B peanu3alnuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
MPEIMETHBIM pe3yabTaTaM 00y4ueHus U B JOPMUPOBAHNHN OCHOBHBIX BHJIOB Y4EOHO-
MIO3HABATEIBHON JIESITEIBHOCTH OOYy4YaroIMXCS IO OCBOCHHIO  COZIEpP’KaHMS
OMOJIOrMYECKOTO 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBepiuaeT OMoNorunyeckoe 00pa3oBaHue B IIKOJIE M OPUEHTUPOBAH HA PACIIMPEHHE
1 yriayOJieHre 3HaHUN 00y4YaroIInXcs O dKUBOU MPUPOJIE, OCHOBAX MOJICKYJIAPHOU U



KJIETOYHOUM OMOJ0TUM, SMOPUOTIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, FBOJIOLIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yuenue yuebHoro mnpeamera «buosorus»» Ha yriiyOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYyYEHUIO
OMoJIorM4ecKoro  oOpa3oBaHUsi B By3aX M OpraHM3aludixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEp X aHUsl COCTABIIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YUYEHUH  OOy4aIOUIUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kimaccax 3TM 3HaHUS TOJy4arOT pa3zBuTHe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS IPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TOJYYCHHBIMU OOYUYAIOIIUMUCS TPH H3YYCHUU
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA MOAXOABl K H3yYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHbIC JJI KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3allMH, SBOJIIOIMHA OPTraHUYECKOT0 MUpa Ha 3emiie,
COXpaHeHUs OUOJIOTUYeCcKOro pazHooOpasus miuaHeThl. Tak, B 10 kimacce u3yyarorces
OCHOBBI MOJIEKYJIIPHOH W KIETOYHOW OHOJIOTHH, SMOPHOJOTHM W OHOJOTHUH
pPa3BUTHsI, TCHETHKU U CEJICKIIMU, OMOTEXHOJOTHU U CHUHTETHYECKOM OHOJIOTHH,
AKTyIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcss 1Mo OOTaHMKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONMOHHOE YY€HUE, OCHOBBI
9KOJIOTUH U YYeHHue 0 ouocdepe.

VYueOubiii mpeamer  «buonorus»  mpu3BaH  00ECHEYUTH  OCBOCHUE
00y4YaroIMMHCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, WJICH, IPUHITUIIOB U MPABUJI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEH03a, YKOCHCTEMBI, O BBIAIOMINXCSI HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
HCCIIEIOBAHUSX B OMOJIOTHH, MIPUKIAIHBIX aCHEKTaX OMOJOTMYECKUX 3HAHUU. J1Jist
pa3BUTUA W TOJAJEpKaHUS HMHTEpeca OOydarolmuxcsi K OHOJIOTMH Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOrpaMMbl
Mo OMOJIOTHH TPEITYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBIICHUS W PA3BUTHS
TOM WK MHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OT€UECTBEHHBIX U 3apYOEKHBIX YUEHBIX
B pelIEHHE BAXKHEHIIINX OMOJIOTUUYECKUX U IKOJIOTUYECKUX MPOOIeM.

Henpb nzyuyenus yueOHoro npeamera «buonorus» Ha yriiy0J€éHHOM YpOBHE —
OBJajicHue  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAIbHOU



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra ¢ MPUHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHaNbHON N1eATETbHOCTH, CBA3aHHOM € OWOJIOTHEH, WM K BBIOOPY
y4eOHOT0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

JlocTwkeHnne TienM W3ydeHWs ydeOHoro mpeamera «buonorus» Ha
yriy0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
NpaBHJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHUHU, MHOT0OOpa3uh M OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIus, BUI, OMOreoreHos3, ouocdepa); 0 BbIIAIONIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaIOIIUXCA C METOJaMH TIIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOH W
KJICTOYHOM OMOJIOTUH, SMOPHOJIOTHH M OUOJIOTHH Pa3BUTHS, TCHETUKH M CCJICKIIHH,
OMOTEXHOJIOTUM W CHHTETHYECKOW OWOJIOTHH, IaJICOHTOJOTHH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCIIBHOTO TPOBEACHUS OHWOJOTHYCCKUX WCCIICIOBAaHUN B
nabopatopun W B mpupone (HaOnwoAeHHe, HW3MEPEHHE, OKCIIEPUMEHT,
MOJIETUPOBAHHUE);

OBJIaJicHue OOYYalOIIMMHCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOIWTh,
aHAIM3UPOBATh M HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIMATbHO-)KOHOMHUYECKHUMU U  IKOJOTHYECKUMHU
npoOiieMaM 4YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBHS CBOCH IEATEIHHOCTH TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpefe, COOCTBEHHOMY 3I0POBBIO H
3MI0POBBIO  OKPYKAIOIIUX JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOW KU3HENESITEIbHOCTH B UPE3BBIYATHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE y 00YJaIONTUXCSI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
Mpolecce 3HAKOMCTBA C  BBIJAIONIUMHUCS OTKPBITUSAMH ¥ COBPEMEHHBIMU
MCCJICIOBAHUSIMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIEeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO MCCIIECIOBAHUS, TPOBEICHUS SKCIIEPUMEHTAIIBHBIX HCCIIEOBAHUH,
perieHusi OWOJIOTMYECKUX 3aj]lad, MOJCIUPOBAHMS OHOJIOTHYECKHX OOBEKTOB M
MPOIIECCOB;

BOCTIUTaHUE Y 00YyJarONIUXCsl IICHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJIC B
IEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBJICHUSAM; (OPMUPOBAHUE IKOIOTHICCKOM,



TCHETHYECKOW TPaMOTHOCTH, O0IIIEH KyIbTYPHI MTOBEACHUS B TIPUPOJIC; UHTETPAITUH
€CTECTBCHHO-HAYYHbIX 3HAHUM;

npuobpereHre  OOYyYaroIUMHUCA  KOMIETEHTHOCTH B  palMOHaJIbHOM
MIPUPOIOTIONB30BAHIH (COOIIOIEHUE TTPABHII TIOBEICHHSI B IPUPO/IE, OXPaHbI BUIOB,
IKOCHUCTEM, Ouocdepnl), COXpPAaHEHHH COOCTBEHHOI'O 3J0pPOBbsI U 3JI0POBBS
OKpYXXaromux Jrojeid  (coOmrogeHuss Mep NOpoIakTUKu — 3a00JeBaHUM,
oOecrnieueHrne O€30MAaCHOCTH KHU3HEACITEIPHOCTH B UYPE3BBIYAMHBIX CUTYaIHAX
OPUPOJHOTO W TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE HCIIOJBb30BAHMUS
OMOJOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HMU;

CO3/IaHME€  YCJIOBHHA  JJII  OCO3HAaHHOTO  BBIOOpa  OOYyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
MOCTIEAYIONIEMY TPOPECCHOHATBHOMY CaMOOMPE/ICIICHUI0, B COOTBETCTBHH C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4MCcI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hezeno), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHOJIOTHUU
OCYHIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTHYEeCKOro O00pa3oBaHUsT B  OpraHU3alUSAX CPEIHETrOo
npodeccuoHaIbHOTO U BBICIIIET0 00pa30BaHUs.

O0s3aTenbHBIM yCIOBUEM MPU 00YUEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJEHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX pador. Takxke ydacTue
00ydJaromuXxcs B BBITOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPHIX OMPENEIAETCs yUUTEIeM Ha OCHOBE UMEIOIIMXCS MATEPUATILHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJAHBIX YCIOBHIA.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU80OM, HE BXOAHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHasi OMoJOTUsSI — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUS
Ouonornu.  buonornueckue  Hayku W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJioruy.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTtuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, VY.
I'apen, I'. Mennens, B. 1. Bepnanckuii, U. 11. ITaBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuuel u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cucTEeMBbI U MX H3YUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLusl,
CaMOBOCIIPOM3BEAECHUE, PA3JIPAXKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBBIN, OpTraHW3MEHHBIM, MOIMYJISIHUOHHO -BUIOBOM, AKOCUCTEMHBIN
(bmoreoneHoTHYeckmii), OwochepHniii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKU >XKUBOTO. JKHW3HB Kak ¢opMa CyIIEeCTBOBAHHMS
Marepuu. Hayku, n3ydaromine ;KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomormueckod Hayku. HaGmromenwe,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AaMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCUMOW mniepeMeHHOW. IInanupoBanme skcnepumenta. [locraHoBka u
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIlEHKa JTOCTOBEPHOCTH TMOJYUYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxkeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBa >KMBOM MaTepun», «YpPOBHHM OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM XKUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEYECKOro opraHuszMa», «buoreonenos», «buocdepa», «MeTomabl
M3y4YECHUS )KUBOU MPUPOIBI».

O6opynoBaHue: 1abopaTopHOe 000pyA0BaHKE ISl TPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHuME pAa3aUYHBIX METOAOB IIpH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHA eAUMHUIA XKuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunambLHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHnue @uxkcupo8anHulx
K1emok. DNeKTpoHHass MUKpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaTbhl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue METOAOB KJIETOYHOM OHMOJIOTUM
(xpomarorpadus, saexrpodopes, auddepeHMANbHOES IIEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- W YJIBTPaAMHKPOIJIEMEHTHI.
Bona u €€ posib kak paCTBOpPHUTEIIS, PEAr€HTA, y4aCTUE B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOPETYISINUU. MUHEpanbHbIe BELIECTBA KIETKU, UX OHoorndeckas poib. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckne BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMMHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTypbl OelKoBOW Mosiekybl. [lepBuuHnas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [UCaXxapubl, OJUTOCaXapyIbl U MOJIUCAXAPUIbI.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOJIOB.

Jlununel. ['mapodunsHO-rUAPOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMH
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cniupanbs. Mectonaxoxaenue u ouonornueckue pynknuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTtaHoBICHHBIE TEPEHOCUUKHU, UX PYHKIIMH B
Knetke. [pyeue nykneozuompugocpamot (HT®). Cexenuponanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoisiorusi: OMoXuMHYeckue U OMopU3NUecKue MCCIeI0BaHuUs
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiekyi. Mooeruposanue
CmMpyKmypuvl u QYHKYuLl OUOMONEKYT U UX KOMHIekcos. Komnviomepnuiii ouzatin u
opeanuyeckull CuHmes OUOMOIEKYL U UX HeNPUPOOHBIX AHALO208.

JdeMoHCcTpamuun

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

Jnarpammel: «PacnpeneeHne XuMUYECKUX SJIEMEHTOB B HEXKUBOU IIPUPOJIEN,
«PacmpenienieHue XUMHUYECKUX 3JIEMEHTOB B JKMBOU MIPUPOIEH.

Tabmuuer u cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJBI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yrieBonoB», «CTpoeHue MoJieKyl JunuaoBy, «HyKI€MHOBbIE KHUCIOTBI»,
«Ctpoenue monexkynbl ATDO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKIum».

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

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: »JyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHANIbHBIE 00pa30BaHUS KIETKHU.



Crpoenue npokapuoTuyeckout kinetku. Kiaetounas cteHka OakTepuil U apXxen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOPHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue 1 GyHKIMOHUPOBAHKUE FyKApUOTHUECKON KeTKU. [1nazmaTtuyeckas
MeMmOpana (razmaiiemma). CTpykTypa Iia3MaTudeckol MemOpanbl. TpaHCIoOpT
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbINA (AU dy3us, o0nerdy€HHas
muddy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AaKTUBHBIM TPAHCIIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIMUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kierounas crenka. Ctpykrypa U QyHKIMH
KJIETOYHOM CTEHKU pacTeHHi, rpruOoB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue murorasmMbel. OpraHouibl
kieTku. OHOMeMOpaHHbIE OPraHOU b KJIETKH: 3HA0I1a3Martnyeckas cetb (I11C),
anmapar [onbakHu, JHM30COMBI, HMX CTpoeHHe U (QyHKIUU. B3auMocsss3b
OJIHOMEMOpPaHHBIX OPraHoMA0B KiIeTKU. CTpOoeHHE TPaHYJISPHOTO PETUKYTyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ ankuii (arpanyisspHbIi) SHI0IUIA3MATUYECKUNA PETUKYITYM.
Cexperopnas ¢ynkuus anmnaparta ['onbmxu. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmuposka benkos 6 annapame Ionvoxcu. TpaHCIIOPT BEIIECTB B
KJeTke. Bakyonn pactutenbHbIX KieToK. Kitetounsii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouozcenes (K.C. Mepesickosckuii,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIApUN W TIactui. llepBuunsie,
BTOPUYHBIE U CIIOKHBIE MIACTHABI (POTOCUHTE3UPYIOIIUX SYKAPUOT. XITOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIIUX PACTECHUM.

HememOpannbie opranonapl kieTku CtpoeHne u (yHKIIMH HeMEeMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpy6ouku. Kierounsrit
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pecHHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
muxpompyooukamu. Momopnule benxu.

Anpo. Obomnouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKUA, UX CTPOCHUE U
bynakiuu. SAnepuerit 0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B HUHTep(azHOM siape. Idyxpomamun u 2cemepoxpomamur. benakn
XpOMaTUHA — THUCTOHBL. Jlumamuka s0epHou o06onouku 6 mumo3se. SoepHbiil
mpancnopm.

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

JdemoHcTpanumn



[Toptpersr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuipl U cxembl: «CTpoeHHE HYKApUOTHYECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHHEe  pacTUTeNbHOW  KiIeTku», «CTpoeHme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKON KIICTKI.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpOIpenapaThl pPacTUTEIIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KIETOK.

Jlaboparopnass padora «/3yueHHe CTpPOCHUS KIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOMCTB KIETOYHON MEMOPaHBI».

JlabopaTopHass paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTENBHBIX KJIETKaX».

IpakTuueckas padora «/3ydeHue NBMXEHUS IUTOIIIA3Mbl B PACTUTEIbHBIX
KJIETKaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCUMWISIITUSA ¥ JUCCUMUMJIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turbsl oOMeHa
BEIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpOoJa B OOMEHHBIX
mpoiieccax. JHepreTudeckoe oOecreueHne KIeTku: TmpeBpainienue ATD B
oOMeHHBbIX Tpoueccax. DepMEeHTATHBHBIM XapaKTep peakIUi KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. bemku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3IuyHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoKcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yeumpa. Poiab XJI0pormiacToB B mpoliecce
dboTocunTe3a. CreToBas U TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
@pomocunmesa. [IponykTuBHOCTH (hOoTOCUHTE3a. BiusiHue pa3nuuHbix (HakTopoB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE ()OTOCHHTE3A.

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

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACHICTNICHUE TITFOKO3HI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
npoiieccax Ouonorudeckoro okucienus. Huknmueckue peakuuu. OKUCIUTEIBHOE
bochopunupoBanue. Inepaus memopanno2o epaduenma npomonos. Cunmes ATD:



paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELLIECTB Nepesi aHadpoOHbIM. D()PEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuun

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

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

O6opynoBaHue: CBETOBOM MHKpPOCKOI, OOOpYIOBAaHHME IJII MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas patdora «3ydeHre KaTaquTHIECKON aKTUBHOCTU ()EPMEHTOB
(Ha mpUMepe aMuJIa3bl UK KaTaias3bl)y.

JlabopaTtopHass paGora «M3ydeHue (epMEHTATUBHOIO paCHICIIIICHUS
MEPOKCHU/Ia BOJIOPO/Ia B PACTUTEIIBHBIX U JKUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

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

Peakunn MatpuyHoro cuHres3a. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHoW uHdopmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmaTtpuulHbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Co3spesanue mampuunvix PHK 6 sykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue tpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue amunHokucnor. Pons pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U DYKapHOT. Perynsiusi akTUBHOCTHM T€HOB y Ipokapuor. ['mmoresa
onepoHa (®. XKako0, XK. Mano). Monekynsipnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTOuHbIN roMeocTas.

Bupycwl — HexeTounbie (GOpMBI )KH3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasa.

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

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX OaHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemole hynxkyuu 6eaxkos. Cnocobvi 00cmaesKu 1eKkapcma.



JdemoHcTpanumn

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

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTnuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJI KJICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTo3.
Oco0eHHOCTH TpoliecCcoB, MpoTeKarmux B uHTep(asze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKHUM (MTPEMUTOTHUECKHI) TepUOAbl UHTEP(a3HI.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomsel. Ctpoenune xpomocom. Tenomepsl u

TejmoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTum. JIUTUIOMAHBIA ¢
rariouAHbIA  Ha0Opbl  XpoMocoM. ['omosornunbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Jlenenue xkieTku — Muto3. CTauu MUTO3a U MMPOUCXOIAIINE B HUX MTPOIIECCHI.
Tunel muto3a. KaprnoknHes u quToOKHHE3. brosorniyeckoe 3HaueHHe MUTO3a.

Perynsuusa muToTMdeckoro Iukia kieTku. [IporpamMmmupyemasi KieTO4YHas
ru0eb — arorTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugposas
K1emKka» — ououHgopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuun

Tabmumpel 1 cxembl: «OKW3HEHHBIN IUMKI KIETKH», «Murtos»n, «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTtopHas padora «3yuyeHne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJICTKaX KOHIMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHUu3MOB. OOHOKJIETOUHBIE,
KOJIOHUATbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oco0OEHHOCTH CTPOCHHUS U )KU3HEEATEIIbHOCTH OJJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OAHOKJIETOUYHbIE TPUOBI, OJHOKIECTOYHBIC BOJOPOCITH, APYTHUE
npotucThl. KonoHHaNbHbIE OPTaHU3MBI.



B3aumocBa3p 4acTeld MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucteMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. TUIBI paCTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAsI, TOKPOBHAS,
MPOBOJsAIAsl, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpoeHUs, (QYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTeHUM.

TkaHM KMBOTHBIX M Y€JOBEKA. [HWIBI )KUBOTHBIX TKAHEH: SMUTEIHAIbHASA,
COEJIMHUTENbHAS, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOeHUus, (QYHKUUN WU
PACIIONIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

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

Onopa Tena opranusmoB. Kapkac pacreHuil. CKeneTbl OJHOKIJIETOYHBIX H
MHOT'OKJIETOUHBIX )KUBOTHBIX. Hapy»HbIil U BHYTpEeHHUI cKeneT. CTpOSHHUE U TUIIBI
COE€IMHEHUS KOCTEH.

JIBrkeHne  opraHu3mMoB.  [I[BHJKEHHE  OJHOKJIETOYHBIX  OpPTraHU3MOB:
amME0OoMIHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHUE MHOTOKJIETOYHBIX JKMUBOTHBIX W YEJOBEKa:
MblIleyHas cuctema. Pednekc. CkeneTHble MBIIIIBI U MX padoTa.

[Intanue opranusmos. Ilornomenue Bopl, yIIIEKUCIOr0 ra3a U MUHEPAJIbHBIX
BEIIECTB  pacTeHussMHU.  [lutaHue  XMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIIETOYHOE NuIIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHeEIbl
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xeneswl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pacteHuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB Uepe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pIxaTeapHas HOBEPXHOCTb.
XKabeprnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cuUCTEMa 4YeJOBEeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aprxanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOocHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucrema IO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpamieHusi. DBOIIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOM CUCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brinenenue y oprann3moB. Beigenenue y pacteHuid. Boiiesnienue y 2)KuBOTHBIX.
CokpatutenbHble Bakyonu. Opranel BblaeseHuss. OunbTpanusa, cekpeuus u
oOpaTHOE BCachIBaHWE KaK MEXaHHU3Mbl padOThl OpraHoB BblAeneHHS. CBA3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBLACIWTEIBHOM cuUcTeMaMmu. Beinenenue y



MMO3BOHOYHBIX >KHUBOTHBIX M uenoBeka. [louku. CTpoeHne u (yHKIIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3ammTra y Opranu3moB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl
OakTepuil U MUCTHI MPOCTEUIIHNX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM M XUMHUYECKOM 3aIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX MPOU3BOJHBIC.
3ammura opraHu3Ma ot OosesHeil. UMMyHHast cuctema denoBeka. KineTouHbld u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduuecKuit
UMMYyHHUTET. Teopusi KiIoHalbHO-cesnieKTUBHOro ummynutera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHMI.

Paznpaxxumocte ©  perymsiuuds |y OpraHu3MoB. PazapaxuMocts y
OJTHOKJIETOYHBIX Opranu3MoB. Takcuchl. Pa3ipa’)kuMOCTh 1 pEryJisiiiis Y pacTCHUM.
PocTtoBbie BelllecTBa U UX 3HAUYCHUE.

HepBuas cucrema u pediekropHas peryisinus y S>KHBOTHbIX. HepBHas
cuctema U €€ OTIeJIbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOU CUCTEMBI Y
XKUBOTHBIX. OTIENIbl TOJOBHOTO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pednexropHas nyra. besycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenespl SHIOKPUHHOW CUCTEMBI M UX TOPMOHBI. [{eficTBME TOPMOHOB. B3anMocCBs3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cuctemMa.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociiny, «baktepun», «IIpocteiimue», «Opranbl IIBETKOBBIX pPaCTCHUI»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopueBbie cuctembr», «CTpoeHUE CTEOIIDY,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMAY,
«BplgenutenbHas cucTeMa», «IHAOKpUHHAs cucremay, «CTpOEHHE MBI,
«IMMyHUTETY, «KuI1e4Honoa0CTHRIE, «Cxema  TATaHUS  PACTECHHII»,
«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0kKIeBOro uepBs», «HepBHas
cucreMa poeio», «HepBHas cucrtema gjsarymku», «HepBHas — cucrema
npecMmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpPraHu3MoOB, MHKPONPENAPATbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
00opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUSI PACTEHUM,
pacuierieHrus Kpaxmasa U OeJIKOB MoJl JeHCTBUEM (PEPMEHTOB, 000pYyI0BaHUE TS
JIEMOHCTPALMH OIBITOB 10 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3MA
JbIXaTeIbHBIX IBUKEHUM, MOJIETTH TOJIOBHOT'O MO3ra Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TkaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

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

Tema 10. PazMmHokeHHe M pa3BUTHE OPTraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. I[lonoBbie KIETKH, WM rameThl. Meio3. Craauu
Mmenosa. [IoBenenne xpomocoM B Merose. Kpoccunrosep. buonornueckuit cMbICI
M€No3a W TOJOBOrO mporecca. Melo3 M ero MecTto B KU3HEHHOM LMKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKeE3Hl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. COCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00HA U3 2NABHBIX NPOOIEM IMOPUOTOSUU.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJaBIIIEeBhIC JINCTKU
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TIUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHHe Ha 3>MOPUOHAIIBHOE Pa3BUTUE PATUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pa3Butue. Pa3zButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buojornueckoe 3HauY€HHE NPSMOrO U HENPSIMOTO
pa3BUTHUA, UX pacHpocTpaHeHue B mpupoie. Tumbl pocTa >KUBOTHBIX. DakToOpbI
pEryJsiliui POCTa KUBOTHBIX U yenoBeka. CTalud MOCTIMOPHOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esoBeKa. [leproapl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYeCKUe MPOLECCHI.

Pa3smHoxxenue u pa3Butue pacteHuil. ['ametodput m cnopodur. Meiio3 B
KU3HEHHOM IHKJIe pacTeHuit. Obpa3oBaHue CIIOp B Mpoiiecce Meio3a. ['ameTorenes
y pacteHuid. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHuE U Pa3BUTHUE CEMECHHU.

MexaHu3Mbl pEeTyJsIMU OHTON€HE3a Y PACTECHUN U JKUBOTHBIX.

JdemoHcTpanumn

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

Tabmumel U cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUSD», «Pa3MHOXEHUE XJIaMHIAOMOHAAb», «Pa3zMHOXEHHE HBIJIEHBI»,
«Pa3MHOXeHne ruapby, «Menosy, «XpomocoMbl», «l'amerorenes», «CTpoeHue
SUIEKJIETKH U criepMaTo3ousiay, «OCHOBHBIE CTaJuu OHTOreHe3a», «lIpsiMoe u
HEMpsMOe pa3BUTUE», «Pa3BUTHE MalCKOTro Kyka», «Pa3BuTue capaHumy,
«PazButne NATYHIKA», «J[BOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMAH OJHOJOJBHBIX U JBYJIOJBHBIX pacTeHU», «KU3HEHHBIN UK
MOPCKOM KanmycTb», <« KHU3HEHHBIN UK MXay, <« KMU3HEHHBIN UK MTATOPOTHUKAY,
«OKV3HEHHBIN UK COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

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

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHUE OpPraHOB pPa3MHOMXEHHUS BBICHINX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka 0 HaCJAEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

HcTopus cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib OTEYECTBEHHBIX YUEHBIX B PA3BUTHU T'€HETUKHU.
Pa6oter H. K. Koasiiosa, H. M. BaBuiona, A. H. beno3zepckoro, I'. JI. Kapnedenko,
10. A. ®dunmmmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCHUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUACTASI JIMHUS, TUOPHUIBI, TEHOTHII, (DEHOTHIL.
OCHOBHBIE ~ METOABI  TCHETHUKH:  THOPHUIOJOTHYECKUN,  ITUTOJTOTHYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKpEIUBaHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKOH
eauHooOpasusi ruOpu0B repBoro nmokojeHus. [IpaBuno nomuaupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paclleIuieHus Mpu3HakoB. LlUTosornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHus. [ umore3a YMCTOTHI TamMer.

AHanuzupyrouiee ckpemupanue. [IpoMexyTouHbIN XxapakTep HACIEIOBAHUA.
Pacuiiennenue npu3HaKkoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuitl 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJe0BaHUs MPU3HAKOB. [{uTomorndeckrne oCHOBBI AUTHOPUTHOTO CKPEIITUBAHMS.

CuemnienHoe HacienoBanue npusHakoB. Padotel T. Moprana. CueniieHHoe
HacJieIOBaHWE T'E€HOB, HAPYUICHHWE CLEIJICHUS MEXJIy TIeHaMu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBI MEXaHHU3M OINPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmMeTHbIM Ioj. ['eHeTmyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne nNpu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enotum kak uesnoctHas cucrteMa. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieau3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommiementapHocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3MOIOTHYECKUX  TPOILIECCOB, TOBEICHUS W  KOTHUTHBHBIX  (DYHKIIHIA.
['eneTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
W3MEHEHHS HACJIEICTBEHHON MH(GOPMAITUHU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Mennens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjJedoBaHWE NPU3HAKOB Yy aApo3oduibly, «['eHeTnka momay,
«Kapuotunn  dgenmomeka», «Kapuotun gpozodune», «Kapuotunm —mTHIB,
«MHOXeCTBEHHBIN aaenu3M», «B3anumMo1eiCTBHE IT'EHOBY.

O6GopynoBanue: MoOJeAb JJisI JEMOHCTPAllUM 3aKOHOB €AuHOO0Opasus
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUST NPU3HAKOB, MOJEIb s
JEMOHCTPAlMA 3aKOHAa HE3aBHUCUMOIO HACJIEHOBAaHHS IPU3HAKOB, MOJAEIb A



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBAaHUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MHUKporpenapart: «J[po3oduar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBDY.

IIpakTnueckas  paGora  «M3yueHue  pe3yabTaToB  JUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITB».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl mOpu  GopMupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTHU: HEHACIICICTBCHHASI U HACJIEICTBEHHAS.

MoaudukanuonHass HW3MEHYMBOCTh. Ponb cpeasl B (GOpMUPOBAHUU
MoaupUKaMOHHON n3MeHuUnBOCTH. Hopma peakuuu mpusHaka. BapuanroHHBIM
psn u BapuanmonHas kpubas (B. Horanncen). CpoiictBa MoauuUKalMOHHON
U3MEHUYUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA TEHOTUITUYECKONW M3MEHYMBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOWMHATHUBHASI, MyTaIl[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTHU. PosIb KOMOMHATUBHOW U3MEHYUBOCTH B CO3/IaHUU
reHEeTHYECKOro pa3HO0Opa3us B Mpeiesiax OJJHOTO BUA.

MyrtanuoHHass HM3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  MHAYLUPOBaHHbIE MyTaluu. SnepHble U
qUTOIUIa3MaTHUecKue MyTanuu. CoOMaTH4ecKHe M MOJIOBbIe MyTaunuu. [IpuduHbl
BO3HUKHOBEHUsI MyTauumi. MyTtareHsl M UX BIHMSHAE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO Mpoliecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHo m3MeHunBocTy (H.M. BaBwiioB). BHesaepHas HM3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX akmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JdemoHcTpanumn

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

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
W3MECHYHUBOCTHY, «KombOuHaTuBHas W3MECHYHUBOCTDY, «Meiio3,
«OmnomoTBopeHuey, «I 'eHeTnueckre 3a00JIeBaHUs YeIoBeKay, « BHIbl MyTarmiiy.

OO6opynoBaHue: XMBbIE W TepOapHBIE SK3EMIUISIPHl KOMHATHBIX PACTCHHA,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU W3MEHUYHUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. IlocTpoeHwe BapuallMOHHOTO psiga U
BAPUALIMOHHON KPUBO».



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

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHass mporpamMma HMCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  UM3YYEHHMs] TEHETMKH  YEJOBEKa: T'€HEAIOTMYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKHUM, MOMYJIAMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-T€HETUUECKUM. CoBpemMeHHOE ONPEACIICHUE TEeHOTHUIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE B XPOMOCOMHBIE
OoJsie3HU dYeloBeKa. boyie3HW ¢ HACJIEACTBEHHON MpPeapacioyiOKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKONW T'€HETUKHU B MPENOTBPAIICHUH U JICUEHUU T€HETUUYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBHIC
KJIeTKU. [IoHATHE «T€HETHYEeCKOro rpy3a». DTUYECKUE acCIEeKThl MCCIEJOBaHUM B
o0JlacT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH 4YEJIOBEKA K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdeMoHCcTpamuun

Tabnuuel 1 cxembl: «Kapuotun uenoBeka», «MeToabpl U3yuyeHUsS T€HETUKU
yesioBekay, «I eHeTnyeckue 3a001eBaHuUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHON.

Tema 15. Centekuusi opraHusMoB

JlomecTuKaius 1 celieKuus. 3apoxKIECHUE CENEKIUH U TOMECTUKALINK. Y YeHUE
H. . BaBunoBa o lleHTpax NPOMCXOXJICHHS M MHOTo0o0pasusi KyJIbTYpPHBIX
pacteHuil. Ponb cenekuuu B CO3JaHUH COPTOB PACTEHHI U TOPOJI KUBOTHBIX. COpT,
nopoJa, MTaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIIEICTBEHHON N3MEHYMBOCTH
H. W. BaBumnoga, ero 3naueHue JjIsl CEIESKIIMOHHONW PabOThI.

Metonpl ceneKnuoHHON paboThl. VMCKycCTBEHHBIH OTOOp: MacCOBBIA H
WHJAUBUIYaIbHBIN. DTarbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnwiTanne
npousBoauTeNied 1o mOoTOMCTBY. OTOOp MO TEHOTUIy C TIOMONIBIO OIEHKH
¢dbeHoTHma mMoTOMCTBa M OTOOP MO TEHOTUITY ¢ omoIbio aHamm3a J{HK.

HNckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paOoThl.
PannanrOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTallUi y KYJbTYPHBIX
dopm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pekomOuHanTHbIX JJHK a1st mosmydyeHust ncxoaHoro mMatepuana sl CeNeKIHH.

[Tonyuenue MIOJIUTLIONIOB. BnayTtpuBnnoBas ruopuIn3aIus.
bnuzkopoacTBeHHOEe — cKpemiMBaHue, ~WiIM  UMHOpuAuHT.  HeponctBeHHOE
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
retepo3uca B cenekuuu. OtnanénHas rulOpuauzainus. [Ipeononenue Oecruionus



MEKBHUIOBBIX THOPUAOB. JIOCTHIKEHHS CEJIEKIINU PACTCHUMN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHuE U U3YYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JTUKUX POIUYEH JIJIsi CO37aHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBBIX  JHCUBOMHBIX 6 YENAX  VIYYUleHUs.
Cyuecmeyowux u co30auusi HO8bIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM HYUCIe C
NPUMEHEHUEM COBPEMEHHbBIX Memo008 HAYUHbIX UCCIe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoNA02UlL.

JdemMoHcTpanumn

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

Tabmuipl u cxembl: «lIeHTpBI TPOUCXOKIACHUS K MHOTO0OPa3Us KyIbTyPHBIX
pacteHui», «3aKOH TOMOJOTUYECKUX PS0B B HACJIEACTBEHHOW M3MEHYUBOCTH,
«Metogpl cenexkuuny», «OtnanéHHas rudbpuanzanus», «MyTtaresesy.

JlaGoparopHasi padora «/3yueHne copTOB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypceusi «OCHOBHBIE METOJIBI W JIOCTHKEHHS CEJIEKI[MUM PAaCTeHH |
KUBOTHBIX (Ha CEJEKLIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTBITATEIBHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».

Tema 16. buorexHo0rus 1 CHHTeTHYECKasi OMOJIOTUS

OOBEKThI, HCHOJB3YyEeMble B OHOTEXHOJOTHH, — KIETOYHbIE W TKAHEBbIC
KyJbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanunmonHas
OMOTEXHONOTHA:  XJICOOMEeUeHne, TMONMyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTH MHUKPOOHOJIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO OenKka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
COJIeprKallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUYECKUE ITYTH.

Knerounass mnxkeHepus. Meroapl KyJabTypbl KIETOK U TKaHEW PACTEHUHN U
KUBOTHBIX. Kpumobanku. ComaTuueckass rUOpuAM3aUsS W COMATHYECKHUMN
smOpuoreHe3. lcmonp30BaHWE TAIUIONAOB B CENEKIUU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumen. HMcnoavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIMs
SAMUEKJIETOK U KIIOHUPOBAaHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUA, KYTbIMUBUPOBAHUS U MUKDPOKIOHATLHOO0 PAZMHOINCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass M TeHHasd HWHXKeHepus. MCKycCTBEHHBI CHUHTE3 I'€Ha W
koHcTpyupoBanue pexkomouHantubix J{HK. Cosdanue mpanceennvix opeanuzmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPOOJIeMbl TEeHHOW MHKEHEPHH.

Menuuunckue Ouotexnonoruu. [loctrenomuas nudposast meaunuHa. [1LP-
JIUArHoCTUKa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YeJOBEKa I OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNonab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(yHIaMEHTaIbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3JaHHS KOMILIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOIro OMONpPUHTHUHTA U cKaddoyauHra
JUISL pEIIEHUS 3a/1a4 [IePCOHAIU3UPOBAHHON MEIULIMHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHune MOJEKYJISPHBIX MEXaHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHCcTpamuun

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KiieTouHas HHKEHEpUs», «I €HHas UHKEHEPU».

JlaGoparopHas padorta «l3ydyeHue o0bEKTOB OMOTEXHOIOTUI.

IIpakTuyeckasi padora «llonydeHue MOJIOYHOKHUCITBIX IPOTYKTOBY.

JKcKypcusi «bHOTEXHOJNOrMsT — BaXKHEWIAs MPOU3BOJIUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIIOIMOHHBIX MpeICTABJIEHUN B
onosiorum

OpomonmonHas Teopuss Y. JlapBuna. IlpeanochbUik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AearesnbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUIiIbl 3BOJIIOIMU BUI0B o Y. J[apBUHY (BbICOKAasi UHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACIEJICTBEHHass HW3MEHYMBOCTh, OOpnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunaTeTnueckor Teopun dBomommu (CT3). Heitrpanshas
teopusi sBomtonu. CoBpeMeHHass JBOJIOLMOHHAS  Ouoyiorusi. 3HA4YeHUE
ABOJIIOLIMOHHON T€OpUU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn



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

Tabnuue! u cxemsl: «Cuctema xuBoi npupoasl (1o K. Jlunuero)y, «Jlectuuna
KUBBIX cymiecTB (o Jlamapky)», «MexaHusm (popMupoBaHus MPUCTIOCOOTECHUH Y
pacTeHuil u *kuUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapipyra myremectsus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6Gei», «MHoroobpasue KyJIbTypHbIX (opM KanmycTbl», «llopoabl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BuAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILUEHMS MABWXKYIIMX CHJ JBOMIOUUN», «OCHOBHBIE IOJIOKEHHUS
CUHTETUYECKON TEOPUHU IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonynsuus Kak sneMEHTapHas eAuHULA 3BOIOUMNA. COBPEMEHHBIE METOBI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTYphl mnonyisiuuidi. M3Menenue
reHopoHJa TOMYJSIMU KaK d3JEMEHTapHOE »JBOJIIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (AKTOPbl (ABUXKYIIME CHUJIbI) 3BOJIONUH. MyTallMOHHBIH
npoiiecc. KomOuHatuBHass u3MeHYUWBOCTh. [Ipeiid reHOB — ciyvailiHbIe
HEHAIPABJICHHBIE U3MEHEHUSI YACTOT ajuieNiel B MOMyIsIusax. DPGHeKT OCHOBATENS.
Dppexm b6ymoirounozo eopaviwika. CHuUdCeHUe 2eHemuuyecKko2o pasHooOpasus:
npuuunsl u creocmaus. llposenenue sgpgpexma opetigha eeHo6 8 OONLUUX U MATBIX

NONYIAYUSX. Murpauumu. Nzonsuus TTOITYJISIITAM: reorpadudeckasi
(mpocTpaHCTBeHHAs ), OMoornyeckas (permpoIyKTUBHAS).
EcrectBennsiit otbop — HampaBisoomuid (akrtop 3BoaOIUUA. DOpMEI

€CTECTBEHHOTO  0TOOpa:  JBIKYIIUN, CTAaOWIU3HPYIOIIMKN, pa3phIBAIONIAM
(mm3pyntuBHbIi). [lomoBoit oT60p. BO3HMKHOBEHHE W 3BOJIOIUS COIMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocOOIEeHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BozaukHoBeHMe mpUcnocoOIeHui y opranu3MoB. ApoMoph03bl U UAN0ATANITAIIUH.
[Tpumepsl pucocobsieHn# y OpraHu3MOoB: Mopdoorudeckue, Gu3noIorHIecKue,
Oonoxumudeckne, ToBeaeHUecKHe. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MUKpPOIBOIOIMHU. M3omsamust — kimtoueBor (akTop BupooOpazoBanus. Ilytn u
CIIOCOOBI BH1000pa30BaHUS: aJJIONAaTPUUIECKOE (reorpaduyeckoe),
CUMITaTPUYECKOE (3KOTOTHYECKOE), «MTHOBEHHOE» (monumIONaU3aIHS,
rubpuan3zanus). JauTeabsHOCTh IBOMIOIMOHHBIX MTPOIIECCOB.

MexaHu3zmbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOMIOLMOHHOM OMONOTUH B pa3pabOTKE HAyYHBIX METOJ0B COXPaHECHUS
O6uopazHooOpasusi. MUKPOIBOJIONUS U KOIBOJIOIUS IMApa3UTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEW.

JdemoHncTpanumn

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

Tabmuupl m cxeMmbl: «MyTallMOHHAasE W3MEHUYMBOCTHY, «llomyndnuronHas
CTPYKTypa BHla», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkymiue
CWJIBl HBOJIIOLUNY, «DKOJIOTMYECKass M30JSALUs MONYJSLIUA ceBaHCKOM (openny,
«["eorpaduyeckas N30SMS TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHULIBI JJAyPCKON»,
«ITonynsiMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U XKepTB», «Cxema nercTBus
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylliecTBOBaHUEY, « UHyCTpUaIbHBIHM
MenaHu3dMy»,  «OKuBble — uckomaembie»,  «IlOKpOBUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenynpexxnaromas okpacka >XUBOTHBIX», «DU3HOIOTHYECKHE
apantauun», «IIprucnocoOeHHOCT, OpraHu3MOB U €€ OTHOCHTEIBHOCTHY,
«Kpurepuu Buna», «Buasl-nBoiHukmny, «CTpyKkTypa Buaa B npupojie», «Crnocoosl
BUI000pa3oBaHus», «I'eorpaduueckoe Bu000pazoBanue TpEX BUIOB JIAH bIIICH,
«IKOJIOTHYEeCKOe BUI000pa3oBaHUE BHUAOB CUHUID, «IlonHIIOnabsl pacTeHuid»,
«KarmycTHO-peAeUHBIN THOPUIY.

O6opynoBaHue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesa NTUIl U
3Bepeil ¢ MpUMeEPaMH Pa3INYHbIX TPUCTIOCOOICHHM, Yyyena MTHILl U 3BEPei pa3HbIX
BUJIOB, TepOapuu pacTeHUW OJM3KUX BHUIAOB, OOPA30BaBIIMXCS Pa3IMYHBIMH
crocobamu.

JlabopaTopHas pa6ora «BbIsBIICHHE U3MEHUNBOCTH Y 0COOCH OJTHOTO BUIa».

JlabopaTopHas padora «IIprcrnoco6eHuss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11E7I€CO00Pa3ZHOCThY.

JlaGopaTtopHass paGora «CpaBHEHHE BHIOB 10 MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U e€ pe3yJbTaThl

Meronbl  HM3ydeHUs Makpo3BoJonuu. [lameoHTonormyeckne  MeTO.bI
u3ydyeHus odBoiouuu. Ilepexomnbie QopmMbl U (QUIOTeHETHYECKHE PSIbI
OpraHU3MOB.

buoreorpaduueckre metonsl u3yueHus sBomonuu. CpaBHeHHE (GIOpHI U
(dayHnsl MaTepukoB M OCTpoBOB. buoreorpaduyeckue obmactu 3emiun. Bunsi-
SHAEMUKHU U PEIIUKTBHI.

OMOpPHOJIOTUYECKHE U CPAaBHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3YyUECHHS
HBOJIIOLMHU. ['eHeTHYecKrue MEXaHU3Mbl 3BOJIOLMUA OHTOT€HE3a U IOSBICHUS
HBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE M  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapubie  opraHbl M aTaBU3Mbl.  MOJIEKYISIpPHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MAaTEMAaTUYECKUE METOAbI U3yUCHHS HBOTIONUUA. [ OMOJIOTHYHbBIE
reHbl. COBpEMEHHBIE METO/IbI TOCTPOEHHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOIOIUSI TCHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvt yHKYuULL.
HeoOpatumMocTs 3Botounu. ApantvBHas paauainus. HepaBHOMEpPHOCTb TEMIIOB
ABOJIIOLIHH.

JdemoHcTpanumn

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

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Punnodputer»y,  «CeMeHHBIC
nanopoTHukny», «buoreorpaduueckue 30HBI 3eminy», «llpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTUYHBIE OpraHb», «PyaIuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIC HAOOpHI YEJIOBEKAa U IMUMIaH3e», «[J1aBHBIC
HANPABJICHUS IBOJIOLUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJTIOLIUN.

O6GopynoBaHue: KOJIJICKIIUU, TepOapuu, MYJSIKA HCKOMAEMBIX OCTAaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HM Ha 3emie. AOUOTreHe3 W
naHcnepmusi. [loHaydyHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEAOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS KU3HU U €€ onpoBepKeHHE onbiTaMu D.
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHne XU3HU U aCTPOOMOJIOTHSI.

OcHOBHBIE 3Tarbl HEOPraHWYECKOU SBOJIIOLIUH. [manerapnas
(reosoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSI. AOHOTCHHBIM CHHTE3
OopraHnyeckux BemiecTB u3 HeopraHmyeckux. Ombeir C. Mumnepa u I'. HOpm.
O6pazoBanue nmonumMepoB u3 MoHomepoB. KoanepBatnas runoreza A. . Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XonaeidHa, reHeTwdeckas rumore3a .
Ménnepa. Pubozumsr (T. UYex) um rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ucrtopus 3emiin u MeTo bl €€ n3yueHus. Mickonaemble OpraHMueckrue OCTaTKU.
I'eoxponosorust u e€ meroasl. OTHOCHUTENbHAST M aOCOJIIOTHASI T€OXPOHOJOTHS.
['eoxpoHosiornyeckas mKana: 30Hbl, 3Pbl, IEPUObI, STTOXH.

HavaneHble sTambl opraHudeckod »3BoJironuu. [losiBiieHME W ABOIONUA
MEPBBIX KIETOK. DBOJIOIUSA MeTaboin3Ma. BO3ZHHMKHOBEHHE MEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTsl. [IpokapruoThl 1 3yKapuOTHI.



[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IponcCxXoxkJ€HME MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HHUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl ABOJIOLNMUM BBICIINX pacTeHuil. OCHOBHBIE apoMOpGhO3bI
pacreHui. Bpixox pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM Cylmu. CeMeHHble pacTeHusa. [IpoucxoxaeHue BETKOBBIX
pacTeHu.

OcCHOBHBIE ATalbl 3BOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3bl
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TtunoB. [lepBbie XOpA0BbIE KMBOTHBIC. JKH3Hb B BOJI€. DBOIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimii. [IpoucxoxkaeHue MIIEKOMUTAIONIUX U
ntull. [lpunmun wimodeBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie€ MO 3paM U MEepUuofaM: apxei, MPOTEpO30u,
najaeo30i, Me3030i, kaliHo30i. O0I1as XapakTeprUCTHKA KIIMMaTa U T€OJIOTHYE CKUX
npoiieccoB. [losiBeHne M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE Ha Ta30BbIN COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHHSI — SKOJIOTMYECKUE KPHU3UCHl Tpouuioro. [IpuduuHel u
CJIEACTBUSL MAacCOBBIX BbIMUpaHUW. COBPEMEHHBI 3KOJIOTMYECKHN KpPU3HUC, €T0
ocobenHoctu. [IpoGiema coxpaneHnust GrnopasHooOpasus Ha 3emIie.

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

JdeMoHCTpanuu

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

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CaMo3apokJIeHusi xku3Hu», «Cxema ombita C. Mwmepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  HBONIOLUNY»,  «['€oXpoHONIOrHYecKas  IIKajaay,
«HadanpHbIe STAlbl OPraHUYECKON IBONIONUNY, «CxemMa 00pa3oBaHUS dYKAPUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHUE BHpYycCay,
«Apomopdossl  pactenuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOrokneTouHble  BOJOpoCHny», «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
pacteHust», «Oprasbl IIBETKOBBIX pacTeHUN», «Cxema pa3BUTHS ) KUBOTHOTO MHUPaY,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumedanonomnoctaeiey, «Ilnockue
yepBu», «UneHuctoHorue», «PbuiObI», «3eMHOBOJHBICY, «lIpecMbIKarommecs»,
«IItrpy, «MitekonuTtaromue», «Pa3BuTue Xu3HU B apXxeuckou 3pe», «PazButue
XKU3HA B TMPOTEPO3OMCKOU 3pey», «Pa3BuThe KHU3HM B MNAICO30MCKON 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )KU3HU B KATHO30MCKOU 3pey,
«CoBpeMEeHHasl CHCTEMA OPraHUYECKOr0 MUAPAY.



O6GopynoBaHnue: repOapuu pacTEHUN Pa3IUYHBIX OTMAEJIOB, KOJJIEKIIUU
HACEKOMBIX, BJIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJJIEKIUU
WTJIOKOXHUX, CKEJIETHI TO3BOHOYHBIX KMUBOTHBIX, Uydesia NTUIl U 3BEPEN, KOJICKIIUN
OKAMEHEJIOCTEM, TIOJE3HBIX HMCKOMAEMBIX, MYJISIKM OpPraHMYE€CKUX OCTaTKOB
OpPraHu3MOB.

BupryaabHas gadopaTopHas padora «MojenrpoBaHue onbIToB Musiepa—
IOpu o n3ydeHunto abuOreHHOro CUHTE3a OPraHUYeCKUX COSITMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopHass padora «/3yuyeHne M ONUCAHUE MCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTIEJIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJJ0BEKa — AaHTPOIOIeHe3

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

CraHoBNIEHME TPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHYECKHE, b13M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs YeI0BEeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOJIOTUYECKHE, COLMATIbHBIE.
CooTtHorieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaaWM aHTpOIOTeHe3a. PaHHHWE dYenoBeKOOOpasHbIe O00E3bsHBI
(IPOKOHCYJIBI) M PaHHUE ITOHTUIBI — OOIINE MPEIKH YeJIOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojei. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OpYyAUM Tpyaa. YemoBeKk NpAMOXOISAIINI U IEPBBIA BBIXOJ JIFOAEH 3a
npenensl Adpukn. YenmoBek reinens0eprekuii — o0l mpeoK HeaH IepTaTbCKOTO
YEJOBEKAa W YEJIOBEKA Pa3yMHOro. YenoBEeK HEaHJAEpPTaJbCKUM KAaK BUJ JIOAECH
XOJIOJHOTO KJiuMaTa. YeJloBeK pa3yMHbId COBPEMEHHOIO THUNA, JAECHHUCOBCKUU
YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mnpenenamu Adpuku. [laneorenernka u
MaJICOTCHOMMUKA.

DBOJIIOIUSL COBPEMEHHOI0 uenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSLUAX
yesnoBeka. MyTalnMoHHbIM mpoliecc W nojduMopdusM. [lomynsiinoHHbIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HETpouAHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(azuarcko-amepukaHckas). BpemMs u myTH paccelieHHs] 4YelloBeKa MO IUTaHETe.
EnunctBO  4yenoBeuweckux pac. HayuyHas  HECOCTOSITENBHOCTh  pacu3Mma.
[Ipucrnoco6eHHOCTh 4YeloBeKa K Pa3HbIM YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoii cpespl u apeiida reHoB Ha MOp(OIOTuio U HU3HOTIOTHIO
YEJI0BEKA.

MexaucuMIuinHapHbple  MeToJbl B (usuueckoil  (OMOJIOTHYECKOM)
AHTPONOJIOTHM.  DBOJIIOLIMOHHAA  QHTPONOJIOTUST M MalCOaHTPONOJIOTHUS
YEeJIOBECUECKUX TMOMYyIsUUi. buoconuanbHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanue KO3BOIIONUKU OMOJIOTUUECKOTO U COIMAILHOTO B UETIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabmuiel 1 cxembl: «MeTOoIbI aHTPOIIOIOTHIY, «I 0JTOBHON MO3T UeOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIHUMIIaH3ey,
«PyauMEHTHI U aTaBU3MBbI», «/[BHKYIIUE CUIIBI aHTPOIIOTE€HE3a», «DBOITIOIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTek», «YenoBek  ymenbli», «YemoBek
npsAMOXOIAIIniy, «JleHncoBckuii yenoek» «Heannepranbup», «KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITarbl HBOIIOLNH YEIIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, MpeaMEeTOB MaTepuaibHOU
KyJIbTYphl TMPEIKOB YeNOBeKa, penpoaykiuu (doTorpaguu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKMMHU CHOKETAaMU TPOUCXOXKJICHHUS YEJIOBEKa,
doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIb
yeperna 4eJI0BeKa U yeperna MUMIIaH3€, MOAEIb KUCTH YEJI0BEKA U KUCTH IIIMMIIAH3E,
MOJEJIN TOpCa MPEIKOB YETIOBEKA.

JlabopaTopHass pabora «l3yueHue o0cCOOCHHOCTEH CTpPOCHHUS CKeleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuuyeckas padora «3yueHre SKOJOrMYECKUX aJanTaluil YeI0BEKa.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOUIECHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokieHne 1 pa3BuTHe dKojoruu B Tpyaax A. I'ymbonsara, K. ®@. Pynse, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJoruu. CBsI3b 3KOJIOTUH C APYTUMU HayKaMHu.

Meroasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUpoJIHbIE W JabopaTopHbie. MojenupoBaHue B 3KOJOTMU. MOHUTOPHUHT
OKpYKaIoIIeH Cpe/ibl: JOKAIbHBIN, PpErHOHABHBIN M TJI00aTbHBIN.

3HAaYEHHE OKOJIOTMYECKMX 3HAHUW JUISI  YEJOBEKa. JKOJIOTHUYECKOE
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€H YEJIOBEYECTBA C Mpupoaoir. @opMupoBaHHE
JKOJIOTMYECKOM KYJBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanumn

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

Tabmuipl 1 cxembl: «Paznensl 3konorun», «MeTonbl 3Konorum», «Cxema
MOHHUTOPHUHTIA OKPYKAIOIIEN CPEABD.

JlaGoparopHuas padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUNY.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH uX JerctBusd. Kinaccudukanus
HKOJIOTMYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponorenusie. O01me
3aKOHOMEPHOCTH JIeUCTBUSI dKoNorudeckux (akropos. [IpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHuid U >KMBOTHBIX IO OTHOIIEHHMIO K cBeTy. CuUrHaigpHasi poJib CBETa.
doTonepuoanu3M.

Temmepatypa Kak »dKoJiormueckuil dakrtop. JleicTBue Temmeparypsl Ha
opraHu3mel. [loMKnIOTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHust pacteHuil K
noJiiep>)kanuio BogHoro Oananca. Kmaccudukainus pacTeHuii 1m0 OTHOIIEHHUIO K
Boje. [Ipucnoco6ieHust >)KkUBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3[YIIHAs, MOYBEHHAs,
rIyOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uKo-xuMUYecKue
0COOCHHOCTHU cpeJi 00uTaHusl opranu3MoB. [Iprucmoco6ieHuss OpraHu3MoB K )KHU3HH
B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHHE puUTMBbL. CyTOYHBIE U
rogu4Hbie pUTMBL. [IpUCTIOCOOIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH JKU3HU.

XKuzuennsie popMmbl opranu3MoB. [lonsTre o sxu3HeHHOM hopme. JKuzHeHHbIE
dbopMBI pacTeHHii: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpPAaBBI,
OJTHOJIETHHE TPaBbl. JKuW3HEHHBIC (HOPMBI )KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue aktopsl. Buibl 0MOTHUECKHUX B3aMMOACHCTBUIN: KOHKYPEHIIHS,
XUIIIHUYECTBO, cuMOno3 u ero ¢opmel. [lapazutusm, koomepainus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3auMojieicTBUsL  (Tommueckue, (Qopuueckue, ¢dalOpuyeckue). 3HAUYCHUE



OMOTHYECKUX B3aUMOJICUCTBUU JIsI CYIIECTBOBAHHUSI OPraHU3MOB B Cpeje
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuun

Tabmuibsl u cxembl: «Okojorudyeckue (akrtoper», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerioKkpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC >KWUBOTHBIE», «DU3MONOTHYECKUE aaanTaliuu
KUBOTHBIX», «Cpeabl oOOUTaHUS OpPraHuU3MoB», «bBHUOJIOTUYECKUE PUTMBIY,
«Kuznennsie popMbl pacTeHuity, « KusHeHHbIE (OPMBI KUBOTHBIXY, « IKOCUCTEMA
IIUPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOro Jjecay, «llemu nuranusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KonkypeHus», «Cumobm03»,
«KomMmeHcanuzmy.

O6GopynoBaHue: TepOapuy pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJOTUUYECKUX (PAKTOpPOB, repOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCIIMBBIC KOMHATHBIE PACTEHUS, repOapui M KOJUICKIIUUA TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3Bepeil, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepoduram, Me30huTaMm, KOMHATHBIE
pacTeHus] JaHHBIX TPYIII, KOJUIEKIUU KUBOTHBIX, OOMTAIOIIUX B Pa3HBIX Cpelax,
repOapu M KOJUIGKIIMM PACTEHUH M IKUBOTHBIX, OOJIAJAIONIUX YepTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHM >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHUUECKUX B3aUMOICHUCTBUSAX.

JlabopaTopHasi padora «BbIsSBICHHE TMPHUCIIOCOOJICHHN OpPraHu3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TMPHUCIIOCOOJIICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHATOMHYECKHE OCOOCHHOCTH PACTCHHUM U3 Pa3HBIX
MecCT OOUTaHU.

Tema 8. Ixosiorusi BUA0B U NOMYJISAIIM I

DKOJIOTUYECKHE XapaKTEPUCTUKHU MONYJISIIUY. [lonynsiust  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpenbl, GU3HUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BHIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKA3aTENM MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKAAEMOCTh, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPAIUSI.

DKoJioruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCIEHHOCTH MOMYJISIHUU.
JluHaMuKka TONYJSIIUU W €€ peryisiuus. buoTuyeckuil moTeHUuan MOMyJSIUu.
MopenupoBanue JUHAMHUKU nonyisiuud. KpuBbie pocta YMCICHHOCTH MOMYJISIIIUY.
KpuBbie BbDKMBaHUs. Perynsuusi 4YUCICHHOCTH NOMNYJALMN: PoOJib (PAKTOPOB,



3aBUCSIINX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATEruu BUAOB (- U
K-ctparerun).

[lonstue o0 skojormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb skojormyeckon Humum Jxk.M. XatymHcona. Pa3smepsl dKoOrnyeckoun
Huu. [loTeHnnanbHas U peann3oBaHHAS HULIN.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHIBI M HMX >KU3HECHHBIE
CTpAaTETHH. JKOJOTHUECKNE SKBUBAJICHTBI.

3aKOHOMEPHOCTH MOBEAEHHUS W MUrpauuid >KUBOTHBIX. buomorndeckune
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemMoHcTpanumn

IToprper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU  MOIMYIISIUN»,
«IIpocTpaHcTBEHHass  CTpyKTypa  nomyysiquu», «Bo3pacTHele  mupamMuibl
nonymanuny», «CKOpPOCTb  3acelIeHUsl TOBEPXHOCTHM  3€EMJIM  Pa3IUYHBIMU
opranuzMamMmn», «Mogenb s3kosornueckort HumM k. M. XatunHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH JKUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHIYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3M MEXIy
OopraHu3MaMu B OUOIIEHO3E.

OkocucreMa kak oTkpbiTas cucrema (A. Jkx. Tencnu). OyHKUMOHATBHBIC
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOIYIECHTbI, KOHCYMEHTBI, PEIYLICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue I1enu U ceTh. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBbI U Wbl B AKOcHcTEMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca 1 poAyKIus. JKOJIOTHUECKUE
MAPaMHUJIbl YUCEN, OMOMACChl U SHEPTHUU.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. Dnyxmyayuu.
HanpapneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — Cykieccuu. llepBuuHble u
BTOPUYHBIE CYKLIECCUM W WX NPUYMHBL. AHTPOIIOTCHHBIE BO3JECUCTBUS Ha
cykneccuu. KnmnumakcHnoe cooOmiectBo. bruopaznoodpasue u moiHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.

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

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEX1Yy aHTPONIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.

Ypb6oskocuctembl. (OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opoiackas
dnaopa u ¢ayna. Cunantponuzauusi ropoickoi Qaynsl. buonorumyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (DOPMUPOBAHKSI OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponv kackadHo2o 3gpgexma u 6udog-20ughpuxamopos (Kirouegvlx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUH U BEIIECTB MEXIY
CMEXHBIMU DKOCUCTEMAMU. Y CTOWYUBOCTb OPTraHU3MOB, MOMYJISIIUN U DKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmol 6030eticmeus 3a2pA3HEeHUl PAZHBIX MUNO8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KONI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmsusi. MeToaoyorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX SKOCHCTEM.

JdemMoHcTpanumn
[optper: A. Ix. Tencnu.
Tabmumet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHCcTeMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCHUCTEMAa XBOMHOTrO Jiecay, «DyHKIIMOHAIbHBIC
IPYIIIBI OPTAaHU3MOB B 9KOCUCTEMEY, «KpyroBOpOT BelecTB B IKOCcUCTEMEY, «Llemu
nuTaHus  (MacTOWIIHAS, JETPUTHAS)», «DKOJOTHYECKas MHUpaMHaIa Yucesy,
«IKoNoruyeckas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUN»,
«O6pa3oBanue O6osoTan, «llepBuuHas cykieccus», «BoccTaHOBIEHUE Jieca MOCe
noxkapay, «JKocucTemMa o03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumepst ypOoskocuctem».

O6opynoBaHue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesa NTUIl U
3Bepeil, repOdapuu KyIbTYpPHBIX U TUKOPACTYIIUX PACTEHU, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanue ypo0IKOCUCTEMBI».

JlabopaTopHass pabGora «l3yueHue pa3HOOOpa3us MEIKHX TOYBCHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «KCKYypCHsl B TUIMYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSiK,
SJIbHUK, Ha CYXOJIOJIbHBIN MJIM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKeKypeusi «IKCKypCUsi B arpod’KOCHUCTEMYy (Ha TMOJie WM B TEIIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o000j0YKka 3eMiIM, TJ€ CYIICCTBYET HWIIH
CylllecTBOBaja kU3Hb. PazBuTHe npeacrasieHuil o ouochepe B Tpynax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. O6mactu 6uocheps! u e€ cocras. JKupoe
BeIeCTBO Onochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cymiecTBoBaHusl 6rocheprl. OcobeHHocTH O6Mochepbl Kak
rio0anpHOM 3K0cucTeMbl. J[MHAMU4Yeckoe paBHOBecue B ouocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXUMHUYECKHE MUKIIBI (Yriieposa, a30Ta). PUTMUYHOCTH SIBIICHHA B
ouocdepe.



3oHanbHOCTH OMochepsl. [lonsiTue o 6rome. OCHOBHBIE OMOMBI CYIIIN: TYHJIPA,
XBOWHBIE Jieca, CMEIIaHHbIE M I[IHPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTHIHU, TPOMTUYECKUE JIECA, BRICOKOTOPhA. KilnMat, pacTUTENBHBIN U KUBOTHBIN
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHI[UANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabmuipl u cxembl: «'eocdepsr 3emmuy», «KpyroBopor azora B mpupoe»,
«Kpyrosopot yriepoga B mpupose», «KpyroBopor Kkuciopoma B TPHUPOIE»,
«KpyroBopoT Boabsl B mpupoje», «OcHOBHBbIE OMOMBI cymny, «Kiumatuyeckue
nosica 3emnm», «Tynapay», «Taitra», «CMmemannsiii aecy», «IIMpOKOIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlyctoiHsay, « Tpornuueckuit gecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesioBek U oOKpy:ka0Inas cpeaa

DKOJIOTMYECKHE KPU3HCHI M WX TMpUYMHBL. Bo3jelcTBue deloBeka Ha
ouocdepy. 3arpsi3HEeHNE BO3YIIHOM cpeabl. OXpaHa Bo3ayXxa. 3arpsa3HeHue BOIHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mouBbl. OXxpaHa MOYBEHHBIX
pecypcoB. M3MeHeHue kiumara.

AHTpPOIIOreHHOE BO3/ICHCTBUE HA PACTUTENBHBIA U KMUBOTHBIM Mup. Oxpana
PaCTUTENIBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie xuuru. OcobGo oxpansembie mnpuponnbie Tepputopun (OOIIT).
Boranuyeckue caapl ¥ 300I0THYECKUE TTAPKH.

OcCHOBHBIE TPHUHIIHUIMBI YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA U MPUPOJIBI.
PanvonansHO€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emuin. OOIIKMEe 3aKOHOMEPHOCTH TJIOO0ATBHBIX HSKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIC MOCIIEICTBHS.

Pa3BuTHe METOJOB MOHUTOPHMHTAa pA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaiowell U
KOHKYDEeHmMOocnocoonou snepeemuxe. buonoeuuecrkoe pasnoodbpasue u 6uopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odecneuusawowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX 6U008 U 3Kkocucmem. OCHOBbL
sKopeaburumayuy dKocucmem u cnocob6o8 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCHIEM.

JdemoHcTpanumn

Tabnuibl 1 cxembl: «3arpsa3Henue aTMochepbl», «3arpsi3HeHUE TUAPocPeps,
«3arpsizHeHue nouBkly, «[lapHukoBelil addexT», «Oco00 oxpaHseMble MPUPOAHBIC
TeppUTOpHUI», «MOJeIHN YyIpaBIsIeMOTO MUPay.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kauru Poccuiickoit denepannu, KpacHON KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpefaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTrpaMMBbI 1O OHOJOTHH
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKHE OOYUYarOIIMMUCA POCCUUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluyue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasieHHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TMPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUSs, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CnOCOOHOCIU CMA8UMb TICIA M CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHU JOCTUTAIOTCS B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuXsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanyu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ydbTaThl OCBOGHHUA YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONINXCSl PYKOBOICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEHW IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHI, COOTBETCTBYIOIIUX
TPaAUIMOHHBIM LIEHHOCTSIM POCCHUMCKOTO OOIlleCTBa, pPacUIMpPeHUE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOILIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB ¥ 00s3aHHOCTEH, YBaKEHHE 3aKOHA
Y TIPaBOMOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4yeOHBIX M T[O3HABATENbHBIX 3aJlay, BBINOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsiTh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

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

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TETBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, ropoctu
3a CBOM Kpail, cBOIO PoauHy, CBOM SI3bIK W KYJbTYpPY, MPOULJIOE M HACTOSIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOIBL,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHH, TMOHUMAaHUS 3HAUYCHHUA OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJMUTEISM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3CUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



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

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONOJIy Y Hs:

MOHUMAaHUE U peaau3alius 3J0poBOro u 0€30MacHOro o0pasa Ku3HH (310pOBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHUM M OTHbIXa, peryjsipHas (Qu3nyeckass akKkTUBHOCTb), OEpEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTU TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIINX 37J0POBbIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

6) Tpy10BOro BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JICSITEIHBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO
BBIIIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peanu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0OOpa3oBaHHIO W CaMOOOpPa30BaHHMIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYyIbTYypbl: TPHUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUM IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YUCHUH OMOJIOTUH 3HAHUS
M yMEHUS TpU  pEeHieHuH  M[poOJeM, CBA3aHHBIX C  PaAlMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJIEHHE  MpaBWJ  TOBEAEHUA B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIINX BPEI OKPYKAKOIIECH MPUPOTHOU
cpezie, YMEHHE MPOTHO3UPOBATh HEOIAronpUATHbIE SKOJOTHUYECKHE IMOCIEeACTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIbITa TeSTEHbHOCTH DKOJIOTHIECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MMM B TTO3HABATEIbHONH, KOMMYHUKATHBHON WM COIMAIBHON
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NMOHMMaHWe crenuuKu OWOJIOTMM KaK HayKH, OCO3HaHUs e poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlIeHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmrecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHECHUS IPHPOJTHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTMYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TI'paMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoiu
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3YeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUH OKPYXAIOUIETO MHUpPA U MPOUCXOASIINX B HEM U3MECHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJIeM B peabHbIX KU3HEHHBIX CUTYAIUAX;

OCO3HAHHE IIEHHOCTH HAYYHOM JIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACATEIPHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHWIO0, K aKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHMA TO OHOJIIOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIE I  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHSATHUS, OTpakarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClIeIoBaHre, HAaOII0ICHUEe, I3MEPEHHUE, SKCIIEPUMEHT U IPYTHE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC, PpETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (PYHKIIMOHAIBHON TPAMOTHOCTH M COITUAITBLHOM
KOMIIETEHIIMM ~ OOYyYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MCKIUCITUIUTMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS M YHUBEPCAIbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOW U COITUAIIBHON MTPAKTHKE.

B pesynbrare u3ydeHus OMOJIOTHN HA YPOBHE CPEAHET0 00I1Iero 00pa3oBaHus
y oOyuaromierocs OyayT chOpMUPOBaHBI IMO3HABaTEIbHBIE YHHUBEPCAIbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAJIbHBbIC YdeOHBIC JICHCTBUS,
PETYISITUBHBIE YHUBEpCAJIbHbIE YUeOHbIE ACHCTBUS, COBMECTHAS ACSTEIBHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yueOHBbIMU NM03HABATEJIbLHBIMHU
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHUW 3HAHUW NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMSI, KiIacCHU(pUKaIK, 0000IIEHNS ), paCKPBIBATh CMBICTT
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpENEeNsITh 1EIN JeATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JOCTHKEHUSI, COOTHOCUTH PE3yJbTATHI IESITEIEHOCTH C TIOCTABIICHHBIMU LIETISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TIOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJIICHUSX, (DOPMYITPOBATH BHIBOJBI U 3AKITIOUCHUS;

MPUMEHSITh CXEMHO-MOJIETILHBIE CPEICTBA JUTSI TIPEACTABICHUS CYIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YUETOM aHaIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJNHATH Pa0OTY B YCIOBHUSAX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOJ/IOB PEIICHUS TPAKTHYCCKUX 3a1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIUsSX, B TOM YHCJIC TIPH CO3JIAHUH YICOHBIX M COITUATBHBIX IPOCKTOB;

(dbopMHpOBATh HAYYHBIH THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHECH,
KJTIOYEBBIMU TIOHSITUSIMHU U METOJIaMH,

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadydM B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTHI JIJIs TOKa3aTeJIbCTBAa CBOUX
YTBEPKJCHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TIEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTHYECKYIO 00JacTh
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMamH (TEKCTE y4eOHOTO
MocoOMsl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
UH(OPMAITUIO Pa3IMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTHICCKH OTICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynTUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOIUMON ISl BHIMIOJHEHUSI y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJI30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
Oouosiornueckoi nHpopmanuu (CXemsl, rpaduKku, TUarpaMmbl, TAOJIUIIbI, PUCYHKHU U
Jpyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeAcTBa mnpu pabore ¢
Oouosiorndeckoi mHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKHUe 3HAKU U CHUMBOJIBI, (OpMYJbl, aO0peBUATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U NIPEeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pAacToO3HAaBaHWUA U 3alUTBl  WH(OpMauH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKTaeMOi TeMbl (YMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaJdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIlui,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOM popme hopMyTupOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYaJbHOU
paboThI U perIeHNN OMOTOTUYECKON MPoOIEeMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS NP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJIJIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JCHCTBHM,



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

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KAXI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH UHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMH PEryJISSTUBHBIMU AeCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAaHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKHUX 3HAHUM I1IEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICCTBUSX W MOCTYIKaX MO OTHOIICHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3/7I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBISTh MO3HABATEIbHYIO NI€ATEIBbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
NEATEIIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSTEIILHO COCTABIISITH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCS
pECYpCcOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIAUIINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBPHOW  pEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 PEILLIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTAaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:
MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;
[IPUHUMATh MOTHBBI M AapryMEHTBl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHUS COJIEpXKAHUS Y4YEOHOTO IMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouonmornd. OHHM  BKIIIOYAIOT:
crienuduyeckue it OMOJIOTHHN HAYYHbIC 3HAHMS, YMEHUS U CIIOCOOBI EUCTBUM 1O
OCBOCHUIO, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUABI JEATCIBHOCTH TIO
MOJIYYEHUIO HOBBIX 3HAHUN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peabHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3yibTaThl MPEJACTABICHBI T10
rojiaMm U3y4eHHUs.

[IpeameTrHbie pe3ynbTaThl OCBOCHHS ydeOHoro mnpeamera «buomorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MeCTe U pOJM OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BHUTHE), OMOIOTHYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHHS KyJIbTYPHBIX PaCTEHHUN ), 3aKOHBI (€InHO00pa3us
MMOTOMKOB MEPBOr0 MOKOJEHHUS, PACHICIUICHUS, YUCTOTHl T'aMET, HE3aBHUCUMOIO
HacienoBanuss ['. MeHaensa, TrOMOJOTMYECKHX PANOB B  HACIEIACTBEHHOM
m3meHunBocty H. . BaBuiiosa), npuHUUIBI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAMU HAYYHOIO TMO3HAHHUSI, HUCIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OMHUCaHHWE, W3MEpPEHHE,
HaOJI0/IeHHE, SKCIIEPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapUOT, OJHOKIJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
OakTepuid, rpuOOB, PaCTEHUM, dKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPraHOB U CUCTEM
OpraHOB pAaCTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLECCOB KU3HEIEATECIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max PacTeHHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
MpoLEeccoB: 0OMeHa BellecTB (MeTadoNn3M), NPEeBpPALICHUSI YHEPTUHU, OpOXKEHHUS,
aBTOTPO(HOTO U reTepoTpoPHOro TUNOB MUTAHUA, (OTOCHHTE3a U XEMOCHHTE3A,
MHTO3a, Mel03a, TaMeTOreHe3a, dMOpUOreHe3a, MOCTIMOPUOHAILHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUS ~ opraHu3Ma  (OHTOIreHe3a),
B3aMMOJIEUCTBHSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBJIMBAaTh B3aMMOCBS3U MEXKIy OpraHOMJIAaMU KJIETKH M HX
GyHKIMSAMU, CTPOCHUEM KIIETOK pa3HbIX TKaHEH W UX (QYHKIUAMH, MEXIY
opraHaMd M CHCTEMaMu OpraHOB Y pPACTEHH, >KUBOTHBIX W 4YeJOBEKa U MX
GYyHKIMSIMA, MEXIYy CHUCTEMaMH OPraHOB M HMX (DYHKIUAMH, MEXAY dTarnaMu
oOMEeHa BElIEeCTB, ATanamMH KJIETOUYHOIO IIUKJIA U )KU3HEHHBIX [IUKIOB OPraHu3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHSI, TEHOTUIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
dakTopamu cpepl OOUTaHUS;

YMEHHUE BBIABIISITh OTJIUYUTEIbHBIC TTPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIEC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLIME apPTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JI0KAa3aTEeJbCTBA POJICTBA OPTaHW3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEXY UCCIIETYEMBIMH OMOJIOTHYECKUMHU MPOILIECCAMU U SIBIICHUSAMH, JIeTaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpPaKTUYECKue paboThl, COOII0IATH
npaBuia Ipu padbore ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOPMYIHPYS LETb HCCICIOBAaHUS, aHATU3UPOBATH IMOJTYYCHHBIC
PE3yNbTATHI U JICNIaTh BHIBOBL;

YMEHHE y4yacTBOBaThb B yueOHO-HCCIIEJOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOMUYHO  TPENCTaBISATH  MOJYYCHHBIE  PE3YJNbTaThl HAa  YUYEHUYECKHUX
KOH(DEpeHIHsX;

YMEHHE OLEHUBATh S3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o0acTv GMOJIOTUH ¥ MEAUIIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIII0I0TBOPEHHUE,
HaIlpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oymymied mnpodeccrnoHaabHOM
JEeSATENbHOCTH B 00JacTH OWOJIOTMM, MEIWLHUHBI, OMOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOr0 XO034MCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIAyOasiTh NO3HABATEIbHBIN
MHTEpEC, HAIMPaBJICHHBIA HA OCO3HAHHBINA BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
MPOJOJDKEHNE OMOJOrM4eckoro oOpa3oBaHHMS B OpraHu3alMsX CpPEAHEro
pO(PeCCUOHAIBHOTO U BBICILIEN0 00pa30BaHUsl.



[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buosorus» B 11
Kjlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBl MHUpa, B MO3HAHUM 3aKOHOB TMPHUPOJBI M PEHICHUU HKOJOTUUECKUX
npoOJeM 4YeloBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOIO
MIPUPOJIONIOIB30BaHUS, U B (POPMHUPOBAHUH LIEHHOCTHOI'O OTHOIIEHMS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAaJ€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

yMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUX 3HaHWM, KOTOpas BKIIIOYAET
ONpeJieieHus] M TMOHMMaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OUOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHCcTeMma, Ouocdepa), OMOIOrMUYECKUE TEOPUU
(aBosrorinonHas Teopus Y. JlapBuHa, CUHTETUUYECKAs TEOPHS SBOJIOLMH), YUCHUS
(A. H. CeseprioBa — 0 myTsIX U HampaBieHusx 3Boronuu, B.. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTudeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiiieBoro cxoxacrsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMuJibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
['unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMU  METOJAAMH  HAY4YHOrOo  IO3HaHWS,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX MCCIIECOBAHUSIX )KUBBIX O0BEKTOB M SKOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHHEe, SKCIIEPUMEHT), CIOCOO0AMH BBISABICHHS U
OILICHKHU aHTPOIIOT€HHBIX U3MEHEHU B MPUPO/IE;

YMEHHE BBIACIATH CYIIECTBEHHBbIC TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
DKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, aJIIONATPUIYECKOTO ¥ CUMITATPUIECKOTO BIUI000pa30BaHMs,
BIMSHUSL ~ JBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHoGOHJ  TOMYJISINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHUs, YepeOBaHMs HAIPABICHHM
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBSI3M MEXKIY MPOLECCAMH 3BOIIOLIHH,
JOBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K cpele oOWTaHUs, aOMOTHYCCKUX W OMOTHYCCKHX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOINIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHUE HCIMOJb30BaTh COOTBETCTBYIOUIME APTyMEHTHI, OHOJOTHUYECKYIO
TEPMUHOJIOTUIO U CUMBOJUKY JUIsl 10Ka3aTelbCTBA POJACTBA OPTraHU3MOB Pa3HBIX
CUCTEMATHUYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CpPeJibl OOUTaHUSI, €IUHCTBA



YEeIOBEUECKUX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3usi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHUE peliaTh OMOJOTHYECKUE 3a]]a4H, BBISIBIISTH TPHUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMH OMOIOTUYECKUMU MPOIIECCAMU U SIBICHHUSIMHU, J1ETaTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TMOJIYYCHHBIX PE3YyIbTaTOB;

YMEHHE BBINOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabdOThl, COOMIOAATH
npaBuiia npu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIECPUMEHTATbHBIMU
cpeacTBamu, (GOpMYyIUpPYS IeNb HCCIEAOBAaHUsS, aHAIM3UPOBATH MOJYyUYECHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHHE YYacTBOBAaTh B yueOHO-UCCIEI0BATENbCKON paboTe Mo OHOJIoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOIUMON Ha 0a3e IMIKOJIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TIPEACTABIATH  IOJYYCHHBIE  pe3yJdbTaThl Ha  YYCHHUYECKUX
KOH(EpEHIUSX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPHUU O MPOMCXOKICHHUH )KU3HU, YEITIOBEKA
M YEIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPeNOTBpAIICHUS
r100aabHbIX U3MEHEHHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEJIBCKOTO XO3SHCTBA, MUIIEBOM
IPOMBIIIEHHOCTH, YIAyONsTh TO3HABAaTENbHBIM HWHTEpEC, HaIpaBICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOIDKCHHE
OMOJIOrMYecKOro 00pa3oBaHUs B OpraHU3AIUAX CPEIHETO MPOo(EeCCHOHAIBHOTO H
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBbIE CHCTEMBI M UX U3ydEHUE
3 Buonorus kinetku 0.5
4 XuMHUYecKasi OpraHu3arys KISTKH 10
5 Crpoenue u GyHKITUU KICTKH 8
5 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
’Kv3HEeHHBII UK KIETKU 6 1
Crpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — Hayka O HACIEACTBEHHOCTH H 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuus opraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKAass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3aporKJIeHNE U Pa3BUTHE DBOJTIOIIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoIOIHS U €€ pe3yabTaThl 14 2
Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleu cpenoi
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TIOMYJISIIII 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA
11 Uenoek u OKpyxaroiias cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero Konrpoapnrre | Ipaxrireciie u3yyeHusi = o0paszoBaTejbHbIe
padoThI padoTsbI pecypest
1 Buonorus kak KOMITIEKCHAs HayKa U KaK 1
4aCTh COBPEMEHHOTO OOITECTBA
2 JKuBbI€ cCUCTEMBI U KX CBOMCTBA
3 YpoBHEBast OpraHu3anusl KUBBIX CHCTEM 1
4 HcTopust OTKPBITHS B U3YICHUS KIIETKH. 1
Knerounas teopus
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonorun. [IpakTuueckas padota
5 «M3ydyeHne MEeTOI0B KJIIETOYHOU 1 05
ouostoruu (xpoMarorpadus, '
anekTpodopes, nuddepeHnraibHOe
nentpudyruposanue, [TL[P)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MuHepanbHbIe BeUIeCTBa KIETKH, UX 1
Ouonoruyeckas poiib
Opranuyeckre BeliecTBa KIeTKU —
8 6enxu. Jlabopatopnas padora 1 0.5
«O6Hapyx)eHne OelIKOB ¢ TOMOIIBIO '
KaueCTBEHHBIX PEaKIUii»
9 CoiicTBa, K1accupuKanys u GyHKIHH 1

OEJIKOB




10

Opranudeckue BEIIECTBA KIETKU —
YTJIEBOABL

11

OpFaHI/I‘-IeCKI/IG BCIICCTBA KIICTKH —
JIMITU JABI

12

Hyxneunossie kucnorsl. JJHK u PHK.
JlabopaTtopHnast pabota «lccnenoanue
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMIHBIX OPraHU3MOB

0.5

13

Crpoenue u pynkuuu ATO. [Ipyrue
nykneosunrpudocdarsr (HTD)

14

Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MIPOTEOMUKHU

15

MeTomp! CTPYKTYpPHOU OHOJIOTHN

16

Tunsl kinetok. [IpokapuoTuueckas KieTka

17

CtpoeHue s3yKapuoTUYECKOUN KIIETKH.
[IpakTuueckas padota «M3ydeHue
CBOMCTB KJICTOYHOW MEMOpaHbI»

0.5

18

[ToBepXHOCTHBIH anmapaT KIeTKH

19

OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.
[Ipaktuueckas pabora «3ydyenue
JBUKEHHUSI LIUTOIJIA3MbI B PACTUTENIbHBIX
KJIETKaxX»

0.5

20

[TonmyaBTOHOMHBIE OpPraHON/BI KIIETKHU:
MUTOXOHAPUH, I1acTuabl. JlabopatopHas
pabota «/ccrnenoBanue miazmMosn3a u
JIeTIIa3MOJIN3a B PACTUTEIIBHBIX KIIETKaX)»

0.5

21

HeMeM6p AHHBIC OPraHONAbI KJICTKU




22

Crpoenue u GyHKIUH S11pa

23

CpaBHuUTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuoT. JlabopaTopHas padora
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpPraHU3MOB»

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIHSL — JIBE
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemiecTB. JJaboparopHas padoTa
«M3ydeHune KaTaTuTHIECKOH aKTHBHOCTH
(hepMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJias3bl)»

25

depMeHTAaTUBHBIN XapakTep peaKuui
KJIETOYHOTO MeTaboau3ma. JlabopaTopHas
pabota «3ydyenune hepMeHTATUBHOTO
paciueryieH s IepoKCcuaa BOAOPoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTophl U OCIKU-UHTUOUTOPBI

27

ABTOTpOGHBII THII 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JJaboparopHas paboTa
«CpaBHeHHE MPo1IecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

30

AHa’poOHBIE OpraHu3Mbl. Busl
6po>xenus. JlaboparopHas paboTa
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U
JIGIXaHMS»

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
SHEPreTHYECKOro oOMeHa




DHeprusi MEMOPaHHOTO TPaIUCHTA

32 1potoHoB. Cunre3 AT®: pabora
npoToHHOU AT®-cuHTa3bI
33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — MaTpUYHBIN CHHTE3
PHK
35 Tpaucnsus u e€ Tarmb
36 Konnposanne amuHokucior. Pois
pubocom B OMocHHTe3€e Oenka
37 Opraau3anys TeHOMa y IPOKapHOT U
AYKapHOT
38 MonexymsipHbIe MEXaHU3MBI IKCTIPECCHU
T€HOB Y DYKapuOT
Bupycsl — HeksieTouHbIe (POPMBI JKUZHU
39 1 oOnuraTHbIe mapa3uthl. [IpakTuyeckas 0.5
pabota «Co3iaHre MoJIesId BUPYyCa»
40 Bupychble 3a0051€BaHuS YenoOBeKa,
AKHUBOTHBIX, PACTCHUN
41 HanorexHosioruu B 6M010ruu 1
MeAULIuHE
42 JKU3HEHHBIN UK KIETKH
43 Martpuunsliii cuate3 JJTHK
Xpomocomsl. JlabopaTopHas pabora
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpernaparax»
45 Jlenenue KIETKH — MHUTO3
46 Tumne! ketok. KaprokuHes v IUTOKHUHES. 05

JlaGopatopHas pabota «HaGmoeHue




MHUTO3a B KJIETKaX KOHYMKA KOPELIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsanus ;kM3HEHHOTO IUKJIA KJIIETOK

48 OpranusMm Kak eMHOE 1IeJI0e

49 Txanu pacrenuii. Jlaboparopuas pabora 05
«/3yuenne TKaHel pacTeHHin» '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnast pabora «M3ydeHue TkaHeu 0.5
KUBOTHBIX)»
Opranbl. CucTEMBI OPTraHoB.

51 JlabopaTtopHnas pabota «3y4yeHue 0.5
OpraHOB IIBETKOBOTO PACTCHHSD»

52 Ormopa Tena opraHu3MoB

53 JIBM>KEeHHME OpraHu3MOB

54 [Iuranue opraHu3MoB

55 [IuTanue NO3BOHOYHBIX KUBOTHBIX.
[MumeBapurtenbHas cucTeMa 4eaoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YernoBeKa

58 TpancmopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas crctema o3BOHOYHBIX
KHUBOTHBIX U YeJIOBEKa

60 Boigenenue y opraHusmMoB

61 3amuTa y OpraHu3MOB

62 HNMMyHHas cuctema uenoBeka




PasgpaxkumocTs U perymsnus y

63
OpPraHU3MOB
64 ['ymopanbsHas peryisius ¥ SHIOKpUHHAS
CUCTEMa KUBOTHBIX H YEIIOBEKA
65 DopMBbI pa3MHOKEHHUST OPTaHU3MOB
66 [TonoBoe pa3MHOKCHHE
67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeToK. JIaboparopHas paboTa 05
«M3ydeHune cTpoeHUs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKPOIIpErapaTax»
69 NHauBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akJajika OpraHoB M TKaHEH U3
3apO/IBIIIEBBIX JTUCTKOB
Poct u pa3zButue )XUBOTHBIX.
71 JlabopaTopHas pabota «BrisiBIeHHe 05
MPU3HAKOB CXOJCTBA 3apOAbIIIen
MTO3BOHOYHBIX KUBOTHBIX)
Pa3mHOKeHue 1 pa3BUTHE PACTEHUM.
7 Jlaboparopnas pabota «CtpoeHue 05
OpraHoOB Pa3MHOKEHUS BBICIIUX
pacTeHum»
73 HcTopus cTaHOBIEHUS U pa3BUTHUS
TeHETUKH KaK HayKd
74 OcHOBHBIE TIOHATUS U CUMBOJIBI 05

reHetuku. Jlabopatopnas pabora




«/lpo3oduina kak 00bEKT TeHETHYECKIX
HCCIIE0BaHUN»

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HakoB. MoHOrnOpuHOE
ckpemuBanue. [IpakTiueckas padoTa

75 " 1 0.5
N3ydenue pe3ynpTatoB
MOHOTHOPHUHOTO CKPEIIHBAHHS Y
po30¢uis"

76 I[IuTomornueckre OCHOBBI 1
MOHOTHOPHIHOTO CKPEIIUBAHUS

77 AHaIM3UpPYIOIEe CKPEIIBaHUE. 1
Henonxnoe nomMmuanpoBanue
JlurnOpuHOE CKpeIUBaHUE.

78 [IpakTuueckas padota «M3yueHue 1 05
pe3ynbTaTOB JUTHOPUIHOTO '
CKpEITUBaHMS Y APO30 (PHITBI

79 [{uTonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEITUBaHMS

80 CuerieHHOe HAclIeI0BaHUE TIPU3HAKOB 1

81 XPpOMOCOMHas TEOPHS HACIICICTBEHHOCTH 1

82 I'eneTuka moja 1

83 T'eHoTHI Kak 11eJIOCTHAS cUCTEMA 1

84 I'eneTnyeckuii KOHTPOIIb PA3BUTHS 1
pacTeHHid, ’KUBOTHBIX U YEJIOBEKa

85 HN3MeHunBOCTD NpU3HAKOB. Bubl 1
W3MEHYHMBOCTHU

86 MoaudukanroHHas U3BMEHYHUBOCTh 1




87

BapuanunoHHsli psa U BapUallMOHHA
kpuBas. JlabopaTopHas padora
«MccnenoBanne 3aKOHOMEPHOCTEN
MO (UKATIOHHON H3MEHUMUBOCTH.
[TocTpoeHne BapuallMOHHOTO psia U
BAPUALIMOHHON KPUBOI»

0.5

88

TI'enoTunmyeckas M3MEHUYNBOCTb.
KomOunarusHass U3MEHYUBOCTD

89

MYTaHI/IOHHaﬂ U3MECHYHNBOCTbD.
[Mpaktudeckas padora «Myranun y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAllHOHHOTO
nporecca. DNUreHeTHKa U SMUTreHOMUKA

91

I'enetuka yenoseka. [IpakTuyeckas
pabota «CocTaBieHHe U aHAIN3
POJOCTIOBHOM»

0.5

92

MeToapl MEMUITMHCKOU T'€HETUKU

93

3HayeHNE MEOUIIMHCKON T€HETUKU B
MPEAOTBPAIICHUN U JICYCHUH
reHeTHYECKUX 3a001eBaHUI YETI0BEKA

94

OCHOBHBIE IOHATHS CENEKIUU.
JIaGopatopHas pabota «/3ydeHne copToB
KYJIBTYPHBIX PACTEHHH U IOPOJ
JOMAIIHUX KUBOTHBIX)»

0.5

95

MeTomp! CeneKIIMOHHON pabOTHI.
JlaGopatopHas pabota «/3yuenue
METO/JIOB CEJIEKLIUU PACTCHUI»

0.5




JIOCTHKEHMS CEJIEKIIUU PACTEHUM U

96 KUBOTHBIX. [IpakTyeckas pabora 1
«IIpuBUBKa pacTeHHI»

97 CoxpaneHue, U3y4eHHE U UCIIOJIb30BaHUE 1
TeHETHYECKUX PECYpPCOB
buoTexHoorus kak Hayka u 0Tpacib

98 npon3BojicTBa. [IpakTrueckas pabora 1 0.5
«M3ydeHne 00bEKTOB OMOTEXHOJIOT U

99 OcHOBHBIC HaNPaBJICHUS CHHTETUYCCKOM 1
ounosioruu

100 XpoMOCOMHasI U TeHHAsT MH)KEHEPHST

101 MeauinuHcKre OMOTEXHOJIOT I

102 PezepsHnbriit ypok. [ToBTOpenue, 1
000011IeHNEe, CUCTEMATH3als 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie u3yyeHusi = o0paszoBaTeibHbIe
padoTsbI padoThI pecypes!
1 OposouonHas Teopust Y. Jlapsuna 1
5 JIBH>Kylye CHIIbI ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHbIN M UCKYCCTBEHHBIH OTOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsius — sneMeHTapHasi €AMHULIA 1
9BOJTIOIIHI
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. Jlaboparopnas 1 05
pabota «BplIsiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU 1
9 D¢ ekt ocHoBarens. dpdexr 1
OYTBUIOYHOTO TOPJIBILIKA
10 Murpauyu. V3000 nomyssuuii: 1
reorpaduueckas, Ouojgoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[TpucrocobIeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIIHH.
JlabopatopHnas pabora «/3yuenne
apoMop}030B U HaAMOANATITAIINH Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHut y
Opranu3MoB: Mop(osornieckue,
(dbuzmoorNUecKue, OMOXUMUIECKUE,
noBenieHyeckue. Jlaboparopuas pabora
«[Ipucnocobiienns opraHu3MOB U UX
OTHOCHTEIIbHAS 11eTIECO00Pa3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTypa.
JlabopaTtopHnas pabora «CpaBHEHHE
BHJIOB 110 MOP(HOJIOTHUECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTar
MHUKPO3BOJIIOLIUU

18

CBs3b MHKPOSBOJOIOUH U
SIMUICMHOJIOIMH

19

MaKpOSBOJ'IIOI_[I/IH. ITaneoHTONIOrNMYECKHE
MCTOJbI U3YUCHUS SBOJIFOINUN

20

BI/IOFGOFpa(I)I/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

21

3M6pI/IOJ'IOFI/I‘-ICCKI/IC N CPAaBHUTCIIBHO-
MOp(pOJ'IOl“I/I‘-ICCKI/IC MCTOAbI U3YUCHU
9BOJIIOIINHA




MonekynsspHO-Tr€HETUUECKUE,

22 OHMOXMMHUYECKIE U MATEMATHUIECKHUE
METO/IbI H3yICHHSI IBOJFOIIUU
23 OO01mue 3aKOHOMEPHOCTH BOJTFOIHH
24 AJlanTUBHAS pauaIus.
HepaBHOMEpPHOCTH TEMIIOB YBOJTFOIIHH
o5 HayuHble runoTe36l IPOUCXOXKICHUS
JKM3HU Ha 3emiie
26 JloHaydHBIC MTPEICTABICHUS O
3apOKICHUH JKU3HH
97 OCHOBHBIE ATAITBl HEOPraHUIECKOU
9BOJIIOIUN
28 ['unoTe3sl 3apoKaeHUS KUZHHA
Hctopus 3emnu 1 METObI €€ N3y4EeHUS.
29 JlaGopaTtopHnas padota «M3ydeHue u 05
OIMCAHHE UCKOITaEMBIX OCTATKOB
JTPEBHUX OPraHU3MOBY
30 HauanbHbie 3Tanbl opraHuyecKoi
SBOJIIOLUHU
31 DBOJIIOIMS SYKAPUOT
OCHOBHBIE 3TaIbl 3BOTIOLUN
39 pactuTenbHOro Mupa. [IpakTudeckas 05
pabora «M3yueHune ocobeHHOCTEN '
CTPOEHUS PaCTEHUI Pa3HBIX OTIEIOBY»
33 OCHOBHBIE ATAITbI YBOIIOLHMH JKHBOTHOT'O

MUpa




OBoJronus )KUBOTHBIX. [IpakTnueckas

34 pabora «M3yduenue ocobeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX KUBOTHBIX)

35 PazButue xxu3HM Ha 3emMIie 1o Ipam U
nepuoaamM

36 MaccoBble BEIMUPaHUS —
HKOJIOTUIECKHE KPU3HCHI IMPOILIOTO

37 CoBpeMeHHbIN KOJOTHYECKHI KPU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHast CHCTeMa OPraHUIeCcKOTO
MUpa

39 OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIBI
OpraHu3MOB

40 AHTpPOTIOJIOTHS — HayKa O YeJIOBEKe

41 Pa3BuTune npencraBieHuii o
MIPOUCXOXKICHUH YEJIOBEKa
MecTo yenoBeka B cUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabora «3yyenue ocobeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBI3aHHBIX
C IPSAMOXOXKICHUEM»

43 JIBuKyIIKe CUjIbl aHTPOIIOreHe3a

44 CooTHolIeHne OUOJIOTHYECKUX U
COLIMANBHBIX (PAKTOPOB B aHTPOIIOT'CHE3E

45 OCHOBHBIE CTaJIUN AHTPOTIOT€HE3a

46 [Taneorenerrika U NajseoreHOMHUKa

47 DBOJTIOLUS COBPEMEHHOTO YeJI0BEKa




48

UYenoseueckue pacel. [Ipaktuyeckas
pabota «/3y4eHne IKOJIOTHUECKUX
aJanTaluil 4YeJI0BEKa)

0.5

49

MexaucuuIimHapHble METO b
AHTPOIIOJIOTUU

50

3apoKJeHNe U Pa3BUTHE IKOJIOTUHU

51

Merto bl 3konorun. Jlaboparopnas
paborta «M3ydeHue MeTo 0B
AKOJIOTUIECKUX UCCIICIOBAHUI

0.5

52

3HaueHne YKOJOTHUSCKUX 3HAHUH TSI
JelroBeKa

53

Dkojnorudeckue HpakTopsl

54

Abuotndeckue daxktopsl. CBeT Kak
sKoJornueckuit pakrop. Jlaboparoprast
pabota «BpIsBIIeHHE TPUCTIOCOOICHUI
OpPraHu3MOB K BIIUSTHHIO CBETa

0.5

55

Abuotndeckue aktopsl. Temneparypa
KaK 9KOJIOTUYECKUN (haKTop.
JlaGopaTopHas pabota «BrIsiBIIeHHE
MPHUCIIOCOOJICHUI OPraHU3MOB K
BIIMSTHHEO TEMIIEPATyphI»

0.5

56

AbuoTtndeckue (akTopsl. BiaxxHOCT
KaK 9KOJIOTHYECKHI QaKkTop.
JlaboparopHas paboTa «AHATOMUYECKHE
0COOCHHOCTH PaCTEHUI U3 Pa3HBIX MECT
oOuTaHU

0.5

57

Cpenbl oOuTaHUS OPTaHU3MOB

58

buonoruueckue PUTMBI




59

XKuznennsie GopMbl OPraHU3MOB

60 buoTtnueckue akropsr
3HaueHne OMOTUYECKUX B3aUMOICHCTBHIA

61 JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKHI
TTOTTYJISIITIHN
OcCHOBHBIC TIOKA3aTEIJIN TOTTYJISIIHH:

63 YHCIICHHOCTb, TNIOTHOCTb, BO3pACTHAS U
MOJIOBAsI CTPYKTYpa
OcHOBHBIE TIOKA3aTEIJIN TOTYJISIIHH:

64 POXKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIHH

65 DKoJIoTHYeCcKasi CTPYKTypa MOIMYJISIIIIN

66 JlnHaMuKa TOMYJISIITUY U €€ Perysius

67 KpuBsie pocTa YHCICHHOCTH MOMYJISIIUY.
KpuBbie BbDKHBaHHS
DKoyornYecKas HUIIA BUA.

68 JlaGopaTopHas pabota 05
«[IpucrocoOieHus ceMsIH paCTeHUH K '
pacceeHuIo

69 Bun xak cucrema nomynasuit

70 3aKOHOMEPHOCTH MOBEJCHHS 1 MUTPALIAN
KUBOTHBIX

71 Coo0r11ecTBO OpraHu3MoB — OHUOIICHO3

72 DKocucTeMa Kak OTKPBITasi cHCTeMa

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTHUHU B

OKOCHUCTEMC




74

OcCHOBHBIC TTOKA3aTEIU YKOCHCTEMEBI

75 DKOJIOTUYECKHE TUPAMUIbI

76 W3meHeHust cooOIEeCTB — CYKIECCUU
[TpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI

77 03€p M peK. IKOCUCTEMBI MOpEH 1
OKEaHOB

78 [TpupoaHbIe 3KOCUCTEMBI. IKOCHCTEMBI
TYHAP, JIECOB, CTEIEMH, ITyCTHIHb

79 AHTPOIIOTEHHBIC YKOCHUCTEMBI
Ypboskocucremsl. [IpakTuueckas pabora

80 «3y4yeHne U ONMCaHKe 0.5
ypOOIKOCHCTEMBI
3akoHOMEPHOCTH (DOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHN3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3IEUCTBUS 3arpsi3HEHUN

82 Pa3HbIX TUIIOB HAa CYyOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYISUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmeruranerapHas
o6oJtouka 3emiu

84 Yuenue B. U. Bepnaackoro o 6uocepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uocdepsl

86 KpyroBopoTs! BeriecTs u
OMOTCOXMMHUYECKHUE [TUKITBI

87 3oHanbHOCTh 6uocdepsl. OCHOBHbIE

OUOMBI CyIIN




88

YcroitunBocTh 6nocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TPHYHHBI

90 BosneticTBue yenoBeka Ha Ouochepy

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
pPaCTUTENBHBIN U )KUBOTHBIN MUD

92 Oxpana mpupoIbI

03 OCHOBHBIE TIPUHIUIIBI YCTOHYIHBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI
PanmoHaibHOE MPUPOIOTIOTB30BAHHE U

94 COXpaHEHHE OMOJIOTUIECKOTO
pazHooOpaszus 3emiu

95 O6006mmenue mo Teme «MUKPOIBOTIOIUS
" €€ pe3yNbTaThD»

96 O6o006mmenue mo Teme «MaKpOodIBOTIOIUS
U €€ pe3yNnbTaTbD»

97 O606menue o Teme «IIpoucxoxaecHue
Y pa3BHUTHE XU3HU HA 3eMIIe»

08 O606menue o Teme «IIpoucxoxaecHue
YeJI0BeKa — aHTPOTIOTEHE3)

99 O60061eHue mo TeMe «IKOJIOTHsI — HayKa
0 B3aMMOOTHOIICHHUSX OPTraHU3MOBY

100 O606menne no Teme «OpraHu3mMsl U
cpena OOUTaHUS»

101 O06006111eHNE TT0 TEME «IKOJIOTHUSI BUIOB U
TIOITYJIS LA

102 O606mmenue o Teme «buochepa —

ri00abHast SKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

7.5







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'NYA TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMBbI CpeIHero
0011ero 06pa3oBaHus

CpopMHpPOBAHHOCTH 3HAHUM O MECTE€ U POJM OMOJIOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMHUpOBaHUH COBPEMEHHOM
€CTECTBEHHOHAayYHOUW KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPHUPOIbI
U pELlIEHUM  JKU3HEHHO  BAXHBIX  COLMAIbHO-3TUYECKHUX,
9KOHOMMYECKUX, SKOJIOTMUECKUX MPOOJIEM YEIOBEUYECTBA, a TAKKE B
pEelIeHUH BOMIPOCOB  PAllMOHAIBHOTO IMPUPOJOIOJIB30BAHUS, B
(GOpMUPOBAHUM I[IEHHOCTHOTO OTHOIIEHUS K MpUpoje, OOLIECTBY,
YeJIOBEKY; O BKJIa/Ie POCCUMCKHUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B Pa3BUTHE OMOJIOTUH

Brnanenue cucremoil 3HaHWM 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCTIOJIB3YEMbIX B OMOJIOTMYECKUX UCCIETOBAHUSIX KUBBIX
OOBEKTOB W OJKOCHCTeM (OINHCAaHHWE, W3MEpPEHHE, IPOBEICHUE
HAOJIFOICHHI); CITOCOOAMM BBISBJICHUS M OIICHKH AHTPOTIOTE€HHBIX
U3MEHEHUH B IPUpPO/IE.

YMeHue BbIABUTaTh TUIOTE3bI, TPOBEPSTh UX IKCIIEPUMEHTAIBHBIMU
cpeactBamu, (opMynupys Leidb HCCIeIOBaHUs, aHAJIW3UPOBATh
MOJIy4YeHHbIE PE3YAbTAThl U JAENaTh BHIBOIbI.

BoisiBeHue 3aBHCHUMOCTH MEXAYy HCCIEAYEMbIMU BEITUYHMHAMU,
00BsICHEHUE TIOJTYYECHHBIX PE3yJIbTATOB U (OPMYIHPOBAHUE BHIBOJIOB

C HUCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, TeOpI/Iﬁ H 3aKOHOB

YMeHHe BIaeTh CHCTEMOW OHOJIOTMYECKUX 3HAHWM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIye OWOJIOTHYECKUE TEPMHUHBI M TIOHSTHS
(>ku3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, IOMYJISIMS, SKOCUCTEMA,
Ouo1iieHo3, buocdepa; MeTaboIn3M, TOMEOCTa3, KIETOUHbII UIMMYHUTET,
OuvocuHTe3 Oenka, OHOTIONMMEpBI, JUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCIIPOM3BEICHUE, HACJIEJICTBEHHOCTb, HW3MEHYUBOCTD,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

Ouonorudeckue Teopuu: kierouHas teopuss 1. IllBanna, M.
[neiinena, P. BupxoBa; KIOHaIBHO-CENEKTUBHOIO UMMyHHTETA [1.
Opaux, N.M. MeunukoBa, XpOMOCOMHasi TEOPHSI HACIIEICTBEHHOCTH

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




teopuss Y. JlapBHHA, CHUHTETHYECKass TEOPHsS HBOJIIOLUHU, TEOPHUS
anTporniorene3a Y. [lapsuna; teopust ouoreoneHoza B.H. Cykauéna;
yuenue H.J. BaBunoBa o eHTpax MHOroo0pasusi U pOUCXOKICHUS
KyJIbTypHbIX pacTenuil, ydenue A.H. CeepuoBa o myrix u
HarpaBJeHusx 3Bostonnn, yuenue B.W. Bepnanckoro — o Ouocdepe);
3aKOHBI  (eIMHOOOpa3Wsi  TOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIlenaeHus: MPU3HAKOB, HE3aBUCHMOI'0 HACJIEOBaHUS IPU3HAKOB
I'. Menpens; CHEINIEHHOrO HACIEA0BaHUs NIPU3HAKOB U HAPYLICHUS
cuerieHuss reHoB 1. MopraHa; TIOMOJIOTMYECKHX PSIOB B
HaclieacTBeHHo m3MeHumBoctn H.M. BaBuiioBa, reHeTmd4ecKkoro
paBHoBecus [x. Xapau u B. BaiitnOepra; 3apoapiieBoro cxoactsa K.
bapa; 6uorenernueckuii 3akon . ['exkenst, . Mronepa);
MPUHIUIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npasuwia (MuaumyMa FO. JIubuxa, sKko0rryecKoil mupaMuIsl YUCel,
OrOMacChl U SHEPTHH);

runote3sl (koarepBatHoi A.M. Omapuna, mepBuyHoro OymboHa J[x.

Xonneitaa, mukpochep C. Doxkca, pudozuma T. Uek)

Ymenune peiiatb IIOHMCKOBBIC Ouojoruyeckue 3aJa4u, BbIABIATH
IMPUYIUHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYCMBbIMU
OHOJIOTMYECKUMU 06’beKTaMI/I, nponecCaMu M SBJICHUAMH, OCJIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTUITMYECKHUE CXEMbI CKPCHIMBAHUA I PasHbIX THUIIOB
HaCJICAOBaHUA IIPU3HAKOB Y OPraHUu3MOB, COCTaBJIAITh CXEMBI IIEPEHOCA

BEHICCTB U DOHCPTHUH B SKOCUCTEMAX (HCHI/I IIUTaHWs, ITUIICBHIC CCTI/I)

YMeHue ycTaHaBIMBaTb B3aMMOCBSI3U MEXAYy CTPOEGHHUEM U
(GYHKIUSAMHU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, opraHamMu u
CHUCTeMaMH OpPraHOB Y PAacTE€HUll, *KUBOTHBIX U YEJIOBEKA; MEXIY
JTarnamMu 0OMeHa BeIleCTB; ITalaMu KJIETOYHOT0 IIUKJIA U )KU3HEHHBIX
IUKJIOB  OPraHM3MOB; J3TamaMM SMOpPUOHAIBHOTO  PA3BUTHS;
TeHOTHIIOM U (eHOTHnoM, ¢(eHoTunoM u (akTopamu cpeasl
oOuTaHMs;  TpoOIecCaMH  SBOJIIOLMH;  JABWXKYIIMMU  CHJIAMHU
AQHTPOIIOTEHE3a;  KOMIIOHEHTAMHM  pA3JIM4YHBIX  JKOCUCTEM U

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

YMeHue BeIACIATH CYIICCTBCHHBIC IIPU3HAKU:

CTPOCHHA BUPYCOB, KIICTOK MMPOKAPUOT U 3YKAPHUOT; OJHOKIICTOUYHBIX
U MHOTOKJICTOYHBIX OpraHUu3MOB, BUIOB, 6I/IOFCOI_ICHO3OB, OKOCHCTEM
)51 61/100(1)ep51; CTPOCHUSA OPraHOB U CHUCTEM OpPraHOB paCTeHHﬁ,

JKHNBOTHBIX, YCJI0BCKaA, mpouecCoB KU3HCACATCIIBHOCTH,




NPOTEKAIOIIUX B OPraHM3Max pPACTEHHH, JKUBOTHBIX W YEJIOBEKA;
OMOJIOTUYECKUX TMpOILeccOoB: oOMeHa BemecTB (MeTabomm3M),
UH(POPMALIMU U TIPEBPAIICHUS] SHEPTUH, OPOKEHUsI, aBTOTPOPHOTO U
reTepoTpOHOrO THIIOB IHTaHUSA, (POTOCHHTE3a W XEMOCHHTE3a,
MHUTO32, M€i103a, TaMeTOreHe3a, YSMOPHOTreHe3a, MOCTAIMOPHOHAIEHOTO
pa3BUTHUS, PAa3MHOXKCHHS, WHIMBUIYAILHOIO Pa3BUTHS OpraHM3Ma
(oHTOTrEHE3a), B3aMMOJEWUCTBUS TEHOB, TETEPO3UCa; JCHUCTBUU
UCKYCCTBEHHOIO OTOOpa, CTaOMIM3UPYIOIIET0, JBUXKYIIEro U
pa3phIBAIONIETO €CTECTBEHHOTO OTOOpPa; aUIOMAaTPHYECKOTO |
CHUMITATPHYECKOTO BHUI000OpPA30BAHMS;, BIHMSHUS JBWKYIIUX CHII
OBOJIIOIIMM  HA TEHO(OHA  MOMYISIUH; NPUCHOCOOICHHOCTH
OpraHM3MOB K cpene OOWTaHWs, YepeNOBaHWS HANpPaBICHUN

OBOJIIOIIMH; KPYTOBOPOTA BEIICCTB U IOTOKA SHEPIUH B OKOCUCTEMAX

ChopMupoBaHHOCTh yYMEHHUS BBIACHATH CYIIECTBEHHbIE NPU3HAKU
BHPYCOB, KIETOK TIPOKAPHOT W DYKAPHOT; OJTHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIIEHO30B U YKOCHCTEM;
O0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB U IMPEBPAIICHUS SHEPTUH B
KJIeTKe, (POTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYECKOTO 0OMEHa,
XEMOCHHTE3a, MHUTO3a, Melo03a, OIUIOJOTBOPCHHS, Pa3BUTUSA U
Pa3MHOCHHS, HHIUBUIyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 3a CYIIIECTBOBAHHUE, €CTECTBEHHOT'O oTOOpa,
BHUJI000pa30BaHus, MPUCIOCOOJCHHOCTH OPraHu3MOB K cpejie
OOWTaHUs, BIIMSIHUSA KOMIIOHEHTOB SKOCHCTEM, aHTPOIOIECHHBIX
U3MEHEHHH B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIICCTB

U TIpEBpAILlCHHs YJHEPTUHU B Onocdepe

Ymenue UCIOJIb30BaTh COOTBETCTBYIOIINE apryMeHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JOKa3aTesbCTBA
POJCTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII; B3aUMOCBS3H
OPraHu3MOB M cpelbl OOWUTaHMs; €JUHCTBA 4YEJIOBEUYECKHX pac;
HEOOXOMMOCTH  3/I0pOBOro  obOpasa  KHU3HM,  COXPaHEHUS
pa3HooOpa3usl BUJIOB M SKOCHCTEM KaK YCJIOBHS COCYIECTBOBAHHUS

IMpUpPOAbI 1 4YCJIOBCUCCTBA

YMmenue KPpUTHYCCKU OLICHUBATH I/IH(l)OpMaI_II/IIO OHOJIOTHYECKOTO
COACPpKaHUA, UHTCPIUPECTUPOBATL STUYCCKUEC ACIICKTBI COBPCMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIHUIIMHE, 6I/IOTGXHOHOFI/II/I;
paccMaTpuBaThb ri00abHbBIE OKOJOI'H4Y€CKHUC Hp06HCMBI
COBPEMCHHOCTH, q)OpMI/IpOBaTB IO OTHOICHHIO K HUM CO6CTBCHHyIO

ITO3UIIHIO




HEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA EI'D
11O BUOJIOI'M

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBnle cucTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OWMOJIOTHSI — KOMIUICKCHAsh Hayka. bWoJormyeckwe HAyKd u
u3ydaembie uMu TpoOnembl. DyHaamMeHTaNbHBIC, TPHUKIAJAHBIE U TOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadeHne OWOJIOTUM B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptunbl mupa. [Ipodeccun, cBszannbie ¢ Ouonorueit. 3HauyeHUE OHMOJIOTHH B
MPAKTUYECKOW JEATENHHOCTH YEJIOBEKAa: MEIUIIMHE, CEIIbCKOM XO3SHCTBE,

MIPOMBIIIJIEHHOCTH, OXPaHEe IMTPUPOIBI

1.2

JKuBble cucTemsl Kak mpeaMeTr u3ydeHus onosnoruu. CBoCcTBa )KUBBIX CUCTEM:
€IMHCTBO XMMHYECKOI0 COCTaBa, TUCKPETHOCTh M IEIOCTHOCTH, CIOKHOCTh U
yIOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, camMoOpraHu3anus,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHU3aIuy KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBbIM,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUJOBOMH, 3KOCUCTEMHBIN
(6uoreonieHoTHueckuii), OuochepHsiii. Ilporeccel, MpoUCXoasAIue B >KUBBIX
cucremax. OCHOBHbIE MpPHU3HAKU >KUBOTO. JKM3Hb Kak (opMa CyIecTBOBaHHS

MaTCpruun

1.3

Metonsl Ouonoruyeckoil Hayku. HalOmionenue, u3MepeHHE, SKCIEPUMEHT,
cucrteMarusanus, MeraaHanu3. lIoHsaTME O 3aBUCMMON W HE3aBUCHMOU
nepemeHHo. IlnannpoBanue skcnepumenTa. IlocraHoBka 1 poBepKa rUIOTE3.
HyneBas runoreza. [lonstue BbIOOpKM M €€ HOcTOBEepHOCTh. Pa3bpoc B
Ouonornueckux AaHHbIX. OLEHKa TOCTOBEPHOCTH MOJyYEHHBIX PE3yIbTaTOB.
[IpyuumnHbl HCKaXeHUs1 pe3yabTaTOB 3KcrnepuMeHTa. [loHaTHe craTtucTuyeckoro

TECTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(hyHKIIMOHANIbHAS €AMHUIA KUBOTO. McTopust OTKpbITHS
kietku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hlneiinen, P. BupxoB). OCHOBHBIE IOJIOKEHHS COBPEMEHHOH KIETOYHOM
TEOPUHU.

Metoapl  MONEKYISIpHOM M KJIETOYHOW  OMOJOTMH:  MHUKPOCKOIIHS,
xpomarorpadus, 37eKTpoope3, METOI MEUEHBIX aTOMOB, AU depeHnaIbsHoe

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




2.2

XUMUYECKUN COCTaB KJIETKH. MaKpo-, MUKPO- U YJIbTPaMUKpPOIEMEHTHI. Boaa u
e€ poJib KaK pacTBOPUTENS, peareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPETYASUU. MUHepalbHbIE BELIECTBA KJIETKU, UX OHMOJIOrMYecKas poJb.
Posib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckne mommuMepsl. benkun. AMHHOKHCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Moiiekyinbl. llepBuuHas cTpykTypa Oeika, MenTHIHAs
CBsA3b. BTOpuuHas, TpeTuyHas, 4YETBEPTHUYHAs CTPYKTypbl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonorndeckue QyHKIuM OSIKOB.
VYrneBoasl. MoHOcaxapubl, AUcCaxapubl, OJIUTOCAXapUAbl U TOJUCAXaPUJIBI.
O6mwmit 1maH CTpoeHUuss W (PU3UKO-XUMUYECKUE CBOMCTBA YIJICBOJOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuaet. TunpodunsHO-TUAPOPOOHBIE cBOMcTBa. Knaccudukarus aumumos.
Tpurmuuepuasl, gochonunuasl, BOCKH, crepousl. buonornueckue ¢yHKIMH
aunuaoB. OOmue cBoiicTBa OMOJOrMYECKUX MeMOpaH — TeKydecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MOIYIIPOHUIIAEMOCTb.

Hyxnennoseie xucnorsl. JIHK m PHK. CtpoeHue HYKIIEMHOBBIX KHCIIOT.
Hyxneotunast. [Tpuniun kommiementapraoctu. [IpaBuio Yapradda. Ctpykrypa
JIHK — nBoitnas cnimpans. MectoHaxoxaeHue u onosnorundeckue Gynknun JTHK.
Bunet PHK. @yukuun PHK B ketke.

Crpoenune mousiekynsl AT®. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornueckue Gpynknun AT®. BoccTaHoBIICeHHBIE IEPEHOCYUKH, X (YHKITUH
B kieTke. CekBenupoBanue JHK.

CtpykTypHass OWOJIOTHS: OMOXUMHUYECKHE U OHMOPU3HYECKHE HCCISIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tumer  kieTok: dSykapuoTHdeckas U rnpokapuotuueckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUS KICTKH.

Crpoenne npokapuoTHueckoil kietku. Kierounas creHka OakTepuil u apxei.
Oco0eHHOCTH CTpOEHHUs reTepoTpodHON M aBTOTPOPHON NPOKAPUOTUYECKUX
KJIeTOK. MeCTO | poJib MPOKapruoT B OMOLICHO3aX.

Crpoenne 1 GyHKIIMOHUPOBAHUE dyKapuoTHU4YecKOH kieTku. IlnaszmaTuueckas
MeMmOpaHa (rutazmMaiemMma). CTpykTypa niaazmaTudeckoit Memopansl. Tpancrnopt
BEIIECTB 4Yepe3 IUIa3MaTU4YecKyld MeMOpaHy: maccuBHBIN (auddysus,
oOneruénHass auddy3us), akTUBHBIA (MEPBUUHBIA U BTOPUYHBIN aKTHBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. PabGota HaTpuii-kanueBoro
Hacoca. DHJOLUUTO3: MUHOIMUTO3, (GarounTo3. Dk3o1uTo3. Kietounas creHka.
CrpykTypa 1 (PyHKIHHU KIETOYHOW CTEHKH PACTECHHA, TPHOOB.

Hutormasma. Iurozons. Lutockener. J[Bmwkenue nurtoruiasmel. OpraHou il
kiaeTku. OJHOMeMOpaHHBIE OpPraHOMJbl KJIETKH: JHIOIUIa3MaTHUYEeCcKas CeTh

(BI1IC), anmapar ['oabaKH, JIU30COMBI, UX CTPOCHUE U (YHKIUH. B3anMocBs3b




OJTHOMEMOpAHHBIX OPraHOUAOB KiIeTKU. CTpOCHHE TPaHy sIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbIx OenkoB. CuHHTE3 KIETOYHbIX MeMOpaH. [maakwmii
(arpanymsipHBINA) SHAOIUIA3MATHYECKUN peTuKyiayM. CekpeTopHas (QYHKIUSL
armapara ['osbmxu. TpaHCOPT BelIeCTB B KJIETKE. BakyoJin pacTUTENBHBIX
kietok. Kiterounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHPUHU, ITACTUIBL.

Crpoenne n (HyHKUMU MUTOXOHAPUH M mactui. [lepBuyHbIe, BTOpUYHBIE U
CIIO)KHBIE  IIACTUABl  (DOTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUH.

Hememb6pannbie opraHouapl kinetku CrpoeHue M (YHKIMH HeMEMOpaHHBIX
OpraHouJIoB KieTkH. PubocoMbl. MukpoduinameHTbl. MbllIeuHble KIETKH.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHue M JIBWKEHHUE KI'YTUKOB H
pecaruek. MUKpoTpyO0oUKH HUTOILIa3Mbl. LleHTpros.

Anpo. Obonouka sapa, XpoOMaTHH, KapHoIUIa3Ma, SAPBIILKH, UX CTPOECHHE U
¢byakuun. SAnepHsiit 6enkoBbiii MaTpukc. [IpocTpaHcTBeHHOE pacrosiokeHHe
XpoMocoM B uHTep(hazHoM siape. beraku XxpomaTrHa — TUCTOHBI.

Knerounsie BxkiatodeHHs. CpaBHHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKAPHUOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOIN)

2.4

AccuMmISIMs M JUCCUMMIISIUS — JIBE€ CTOPOHBI MeTabonu3ma. Turel oOMeHa
BEIIIECTB: aBTOTPO(HBIA M reTepoTpodHbIN. YdacTHe KHCIOPOJa B 0OMEHHBIX
mporeccax. JHEpPreTudeckoe obOecrieueHne KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tmporeccax. DepMeHTAaTUBHBIA XapakTep pPeaKIHuil KIeTOYHOIro
meTtabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBHSL.
Kodepmentsl. Otinuns QepMEHTOB OT HEOPraHMYECKUX KaTaau3aToOpOB.
benku-aktuBaropsl U OEIKU-UHTHOUTOpPBHL.  3aBUCHUMOCTH  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIUI OT PA3IUYHBIX (PAKTOPOB.

[lepBuuHbBIli CHHTE3 OpraHMYecKHX BemlecTB B kieTke. Portocunres. Poib
XJIoporiacToB B mpouecce ¢orocuHTre3a. CBeToBas M TeMHOBast (pasbl
[IponyktuBHOCTH (hoTOCHMHTE3a. BiusiHue pa3nuyHbix (HaKTOPOB HAa CKOPOCTH
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XEeMOCHHTE3. Paznoobpa3zue OpPraHU3MOB-XEMOCHHTETUKOB!
HUTpUHULIMPYIOIINE OaKTepHH, Kele300aKTepuu, cepoOakTeprH, BOIOPOIHbIE
O6akTepun. 3HaUEHHUE XEMOCHHTE3a.

AnaspoOHble opraHu3mbl. Buabl Opoxenus. IIponyktel OpokeHHs U MX
WCIOJIb30BAHME YEJIOBEKOM. AHa’pOOHbIE MUKPOOPraHU3MBl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENU OOJIe3HE.

AnpoOHBIE OpraHU3MBbl. DTarbl SHEpreTuyeckoro ooMena. IloaroroBuTenbHbIN

artai. ' nmukonus — 6CCKI/ICHOpO)1HOC PACIICIUICHUEC T'TFOKO35I.




buosornueckoe OKHCIEHHE, WM KIETOYHOE AbIXxaHue. Pojib MUTOXOHIpUU B
mporeccax  OMOJOTHMYECKOro  OKucleHHs.  Lluknauueckue — peaxiuu.
OxucnurensHoe pochopumupoBanue. [IpenmyiiecTBa adpoOHOTO MyTH 0OMEHa

BEIIECTB Tepe aHadPOOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOTO0 0OMEeHa

2.5

Peakuun marpuuHoro cuHtesa. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUAX
MATPUYHOTO  CHHTE3a.  Peamm3anusi ~ HACIEACTBEHHOH  WMH(OpMAINU.
I'eneTnyeckuit ko, ero cBoucTBa. TpaHckpunuus — maTpuuHbiil cunre3 PHK.
[IpyHOMOBI ~ TPAHCKPUMNLIMU:  KOMIUIEMEHTAPHOCTb, AHTHIApPalIEIbHOCTD,
ACUMMETPUYHOCTh. TpaHcisiums U e€ sranbl. Yyactue tpaHcnoptHeix PHK B
O6uocuHTe3e Oenka. YciaoBus 6uocuHTe3a Oenka. KoaupoBanue aMUHOKHUCIIOT.
Ponb pubocom B Onocunrese Gernka.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Peryssius akTUBHOCTU I'€HOB
y npokapuoT. ['unoresa onepona (®. JKaxo0, K. Mano). Perynsuus oOMeHHbIX
rporeccoB B kieTke. Kilerounslii romeocras.

Bupychl — HekneTouHble (GOpMBI KU3HU M 0OJIUTraTHble mapasuThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHsie 3a0oseBanus dyenoBeka, KUBOTHBIX, pactenuit. CITNI, COVID-19,

COIMaJIbHbIC U MECAUITUHCKUC HpO6J’ICMBI

2.6

Knerounsrii mwkn, ero mepuoasl W perymsanus. HHrtepdaza u  MHUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaromux B nHTepdase. IloaroToBka KieTku K
nenennto.  IIpecuHTeTHYECKUE  (MTOCTMUTOTHYECKUH), CHHTCTHYECKHH W
MOCTCUHTETUYECKUM (IPEMUTOTHUYECKUI) TIEpUO/Ibl UHTEP(a3bl.

Marpuunblii cunre3 JHK — penmukanusa. Ilpunnunst perummkanuu JHK:
KOMIUJIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHHTE3, AHTUIAPAIIENBHOCTD.
Mexanu3zm pernkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Ternomepsl u
TenoMepa3a. XPOMOCOMHBIH HAa0Op KIETKH — KapuoTUN. JUMIOWIHBIA U
rariouaHbl  Habopbl XxpomocoM. [‘omonoruunsie xpomMocoMmsbl. [lomoBbie
XPOMOCOMBI.

Henenue kietku — Muto3. CTaluu MUTO3a U MIPOUCXOSIINE B HUX MPOIIECCHI.
Tuner muto3za. KaprokuHe3 u nutokrnHes. buosornueckoe 3Hau€HHE MHUTO3A.
Perynauuss mMuToTMYEeCKOro uuWKIa KieTku. [Iporpammupyemas kieTouHas
rubens — anonTos.

(DYHKI_[I/IOHEUILHEU{ ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCcKas CHCTEMa

3.1

OI[HOKJ'ICTO‘-IHLIC, KOJIOHHUAJIBHEBIC, MHOTOKJICTOYHBIC OpraHHU3MbI n

MHOTOTKAHCBBIC OpPTaHU3MBI.




@opMBl pa3MHOXKEHHUSI OpPraHuW3MOB: Oecnojioe (BK/IIOYas BEreTaTUBHOE) U
noyioBoe. Buasl 0ecnosioro  pa3MHOXKEHHs: TOYKOBaHHUE, CIOPYIISINA,
(bparmenTanus, KIOHHPOBAHHE.

[TonoBoe paszmuoxkenue. I[lonoBbie KiIeTkHu, WM TameThl. Meio3. Craaun
meno3a. [loBenenne xpomocom B Menose. KpoccuHrosep. buosornueckuit
CMBICIT MEM03a U TIOJIOBOTO Tpouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzaponpiieBoe pazpurue. I'ameroreHes y >KMBOTHBIX. II0JIOBBIE Keye3bl.
OOpazoBaHue © pa3BUTHE TOJOBBIX KiIeTOK. CriepMaToreHe3 W OOTeHE3.
Crpoenue moJsioBeIX KieTOK. OMIoJ0TBOpEHHE U SMOPHUOHAIBLHOE pa3BUTHE
KUBOTHBIX. Crnioco6b1 OILJIOAOTBOPEHMUSI: Hapy»kHOE, BHYTpPEHHEE.
[TapTenorenes.

NnmuBunyansHOe pas3BuTHE OpraHu3MoB (oHToreHe3). Cramum smOpHoreHesa
YKUBOTHBIX (Ha mpumepe Iaryiku). pobnenue. Tunsl npodnenns. OcodeHHoCcTH
NpoOeHNsT MIIEKOTIUTAIOUINX. 3apO/IbIIIeBbIe JUCTKH (racTpyisuus). 3akiaaKa
OpraHoB W TKaHEHd W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIUSHHWE YacTed
pa3BHUBAIOIIETOCS 3apojipliia (3MOpHOHATBHAS WHAYKIHS). 3akiajka IUlaHa
CTPOEHHUSI KUBOTHOTO KaK Pe3yJbTaT MEpapXUUECKUX B3aUMOJCHCTBUN T'€HOB.
Bnusiane Ha >MOpHOHANBHOE pa3BUTHE DPA3IUYHBIX (PAKTOPOB OKpYKaroIIei
Cpenpl.

Poct u pasButne >xuBOTHBIX. [locTamMOpuoHanbpHBIM mepuoa. Ilpsimoe wu
HenpsiMoe pasBuThe. PaszButue ¢ meramopdo3oM y OeclO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. buonoruueckoe 3HaueHUE MPSAMOTO U HEMPSIMOTO
Pa3BUTHSL, UX PACHPOCTpaHEHUE B mpupojie. TUIbl pocTa ;KUBOTHBIX. DaKTOPHI
peryisiiMi pocTa >KUBOTHBIX U denoBeka. Craguu NOCTIMOPUOHAIBHOTO
pa3BUTHUSA y KUBOTHBIX U YenoBeka. [lepruoapl oHTOreHe3a yenoBeka.
PasmMHOXeHue u pa3BuThe pacteHuid. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM 1MKie pactenuil. OOpa3oBaHue cHop B IIpolecce Meio3sa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHHE U PAa3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J[BOIfHOE OIIOJJOTBOPEHUE Y IIBETKOBLIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMeHH. MexaHu3Mbl DEryJsIiMM OHTOT€HE3a Yy PpacTeHUH W

KHUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUS W Pa3sBUTUA TCHCTUKH KaK HAYKH. OcHoBHBIC
T€HETUYECKHE MOHATHSI U CUMBOJBI. [ OMOJIOTHYHBIE XpOMOCOMBI, AJIJICJIbHBIC
T'CHBI, AJIbTCPHATUBHBLIC ITPU3HAKHU, JOMHHAHTHBIA H pCI_ICCCI/IBHHﬁ IIpHU3HAK,
roMo3uroTa, rerepo3urora, 4YucTasd JIMHUA, FI/I6pI/II[BI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHEBIC METOJblI I'CHCTUKMH: T I/I6pI/II[O.IIOF HHGCKHﬁ, HHTOHOFHQCCKHﬁ,

MOJICKYJIAPHO-T CHETUYSCKUI




3.3

Monorubpuanoe ckpemuBanue. llepBelii  3akoH  MeHnmens —  3aKoH
eAMHOoOOpa3us THOPUIOB TEPBOrO IMOKOJICHUs. [IpaBWiio TOMHHHpPOBAHWSL.
Bropoii 3akoH Menaens — 3ak0H pacllerieHus npu3HakoB. L{uromoruueckue
OCHOBBI MOHOTHOPHTHOTO CKpelIuBaHus. [ MIIoTe3a YUCTOTH TaMeT.
Ananusupyroiee ckpemuBanue. [IpoMexyTOuHBIN XapaKTep HaclieJOBaHUS.
Paciiennenre npu3HakoB Npy HETIOJTHOM JIOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuii 3akoH MeHaenst — 3aKOH HE3aBHCHMOTO
HACJICJIOBaHMUS  NpHU3HAKOB.  L[UTONOrMYecKkHe  OCHOBBI  JUTHOPUIHOTO
CKpEITUBaHMUS.

CuemienHoe HacnenoBanue mpusHakoB. Padotrsl T. Moprauna. CrermieHHoe
HACJIEIOBaHUE T'€HOB, HApPYUIEHHUE CUECIUICHHUS MEXKIYy T'€HaMH. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'eneTnka mona. XpoOMOCOMHBIM MEXaHH3M ONpEEIeHUs Ioia. AyToCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U reTeporameTHbIN noJi. ['eHeTnyeckas
CTPYKTypa TMOJIOBBIX XpoMOcOM. HacrmemoBaHwe NpU3HAKOB, CLEIUICHHBIX C
MOJIOM.

I'enotun kak menoctHas cucrema. [lmeloTponusi — MHOKECTBEHHOE JICMCTBUE
reHa. MHOXXECTBEHHBIM aienu3M. B3anMoaeicTBHE HEAIeNbHBIX TI'€HOB.

KommnemenTtapHocTs. Onuctas. [lomumepus

3.4

B3aumoneiictBre reHoTMIa U cpeabl Opu  OpPMUPOBaHMU  (PEHOTHUIA.
N3menunBOCTh NpHU3HAKOB. KauecTBEHHbIE W KOJUYECTBEHHbIE MPU3HAKUA. BHIbI
W3MEHYMBOCTH: HEHACJIECTBEHHAS 1 HACJICCTBEHHAs!.

MomudukanonHas — M3MEHUMBOCTh.  Pomb  cpeapl B (OpMUpPOBaHUU
Mo (pUKaMOHHON m3MeHunBocTH. Hopma peakunu npusHaka. BapuarroHHbII
psan u BapuanonHas kpuBas (B. Moranncen). CpoiicTBa MoauQHKalMOHHON
WU3MEHYMBOCTH.

l'enoTunuueckass n3MeHYUBOCTb. (CBOWCTBA TI'€HOTHUIMYECKOW HW3MEHYHMBOCTH.
Bupl reHOTUITMYECKON H3MEHYUBOCTH: KOMOWHATUBHAS, MYTA[IOHHAS.
KomOunatuBHas u3MeHYMBOCT. MeHo3 U TOJNOBOM MpOIlECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTU. POJThb KOMOMHATUBHOI N3MEHYMBOCTHU B CO3JJAHUU
TeHETUYECKOr0 pa3HOOOpa3us B Ipeiesiax 0JTHOTO BUJA.

MyTranunoHHas '3MEHYMBOCTb. BUIbl MyTalyii: FeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M MHAYLUPOBAHHBIE MYyTalMH. SIAE€pHBIE M LMTOIUIA3MaTUYECKHE
myrauud. Comaruueckue | I0JI0Bble MyTauuu. lIpuumHBI BO3HHMKHOBEHUS
Myranuid. MyrtareHsl M HMX BIMSHHE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Tpoliecca. 3aKOH T'OMOJIOTMYECKMX PsAJOB B HACIEACTBEHHOMN
n3menunBocty  (H.M.  BaBunoB).  BHesdnepHas ~ M3MEHYMBOCTH U

HaCJICACTBECHHOCTD




3.5

Kapuotun uenoBeka. MexayHapoaHass nporpamMmma HCCIEIOBAHUS TE€HOMA
YyelnoBeKa. MeTonbpl M3y4eHMsT TEHETMKM YEJIOBEKA: TI'€HEaJOTMYECKHUid,
OJIM3HEIOBBIN, LIUTOr€HETUICCKHUIA, MOITYJIALIMOHHO -CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE  OMpeNeeHUe  T'eHOTHUIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YUCIIE C IIOMOILBIO
[II1P-ananmu3a. HacnencrBeHHble 3a00jecBaHHMS  uejoBeka. [CHHbIE W
XpOMOCOMHBIE ~ OOJIE3HH  4YelloBeKa.  bOJe3HW ¢ HaCJeACTBEHHOMU
MPEAPACIOI0KEHHOCThIO. 3HaUY€HIE MEUITMHCKON TeHETUKH B TIPEI0TBPAIICHUH

U JICUEHUH TeHETUYECKUX 3a001eBannii ueaoBeka. CTBOJIOBBIE KIIETKHA

3.6

JloMecTHKaIUs M CENEeKIUs. 3apOXKIACHUE CENIEKIIMU U JOMECTHKAIMH. YYEeHUE
H.. BaBunoBa 0 IeHTpaX MPOUCXOXKICHUS M MHOrooOpasusi KyJIbTYpHBIX
pacreHuii. Ponp cenekuuy B CO3JIaHMM COPTOB PACTEHUM W MOPOJ >KMBOTHBIX.
Copt, mopoaa, mTamMMm. 3aKOH TOMOJIOTUYECKHX PSIZIOB B HACJIEICTBEHHOU
m3menunBocty H.M. BaBuiosa, ero 3HaueHue yis CEIEKIIMOHHON paOOTHI.
Meroapl ceneknMOHHONW paboThl. VMCKyccTBEHHBIM OTOOp: MAaCCOBBIM |
WHIMBUAYyIbHBIA.  OJTambl  KOMOWHAIIMOHHOW  cenmekuwu.  McmpiTaHue
MPOU3BOIUTENCH 1O MOTOMCTBY. OTOOp 1O TEHOTHUITY C TOMOIIBIO OIEHKH
(heHOTHITa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CeJIEKIIMOHHON paboThl. PanmnannoHHbIit
U XUMHUYECKUH MyTareHe3 KaK HMCTOYHHUK MYyTallui Yy KYJbTYPHBIX (opMm
opranu3moB. Mcrmonap30BaHHE TEHOMHOTO PEIAKTUPOBAHUS MW METOJIOB
pekomOunanTHBIX JJHK a1 monmydeHust ncxoMHOTro Marepuaia sl CEelIeKIIUH.
[Tonmyyenne nomurutonioB. BHyTpuBHaoBas ruOpuam3anys. bimskopocTBeHHOE
CKpelmBaHue, Wi MHOpuauHT. HepoacTBEeHHOE CKpeIMBaHKWe, WM ayTOPHIUHT.
I'erepo3uc u ero mpuunHel. Mcronk3oBanue rerepo3uca B cenekimu. OTaanéHHas
rubpumzanus. [IpeononeHne OecIionus MEKBUAOBBIX TMOpUIOB. JloCTKEeHUs

CCJICKIINH paCTeHI/Iﬁ H ) KMBOTHBIX

3.7

OOBEKThI, UCHOJIb3YeMble B OMOTEXHOJIOT UM, — KJICTOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPraHU3MBbl, MX XapakTepucTHKa. TpaauiuoHHas OUOTEXHOJIOTHUS:
xjeOomneyeHne, IOJlydeHHe  KHUCIOMOJIOYHBIX  HPOJYKTOB,  BHHOJEINUE.
MuxkpoOuonorndyeckuii cunte3. OOBEKTHl MHKPOOHOJIOTHUECKHX TEXHOJIOTHUIL.
IIpousBoacTBo  Oenka, AaMHUHOKUCIOT W BHUTAaMHMHOB. VICKyccTBEHHOE
OIJIOJIOTBOpEHUE. PEKOHCTpyKIMs SHIEKIETOK MU KIOHUPOBAHHE KUBOTHBIX.
Meto TpaHCIUTaHTALMH SIAEp KIETOK.

XpoMOocOMHass W TEHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
KoHCTpyupoBanue pekomOuHaHTHBIX JIHK. JlocTwkeHuss M mNepCHeKTHBBI
XpPOMOCOMHOM ¥ TE€HHOW MHXXEHEpUH. MeAMLIUHCKUE OHOTEXHOJOTHH.

Hcnonp30BaHNe CTBOJIOBBIX KIETOK




CucreMa 1 MHOrooOpasue OpraHm4ecKoro Mupa

4.1

buonornyeckoe  pazHooOpasue  opranm3smoB. CoBpeMeHHas  cUcTeMa
opranundeckoro mupa. Ilpunmunsl kmaccudukanum opranuzMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIIbI OPraHu3MOB.

Oco0OeHHOCTH CTPOEHMSI U KUZHEICATEIIbHOCTH OJHOKJIETOUYHBIX OPIaHHU3MOB.
baxTepuu, apxeu, 0 THOKJIETOUHbIE I'PUOBI, OAHOKIETOYHBIE BOJOPOCIH, IpYTrHue
npotucTtsl.  KosloHManbHBlE  OpraHu3Mbl.  [IBMKEHHE  OJHOKJIETOYHBIX
OpraHu3MoB: aMEOOUTHOE, )KT'YTUKOBOE, PECHUYHOE. 3alllUTa Y OJTHOKJIETOUYHbIX

OPraHu3MoB. Pa3aApakMMOCTh y OJTHOKJIETOUYHBIX OPraHU3MOB. TaKCHUCHI

4.2

MHOrok/IeTouHble  pacTeHus. B3auMOCBI3p 4YacT€ld  MHOTOKIJIETOYHOTO
opranusma. TKaHu, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranusm Kak enuHoe neioe. TkaHu pacTeHU. TUIBI pacTUTENbHBIX TKaHEH:
oOpa3zoBaTelibHas, TMOKPOBHAsA, MPOBOJAIIAS, OCHOBHAs, MeEXaHHYECKas.
OcobenHocTn CcTpoeHHs, (QYHKIMA W PACTOJOKEHHMs TKaHEH B oOpraHax

pacTeHui

4.3

BereratuBHbIe 1 TeHEpaTUBHBIE OpraHbl pacTeHU. @ yHKIIMN OPraHOB U CHCTEM
opranoB. Kapkac pactenuii. J[BukeHre MHOTOKJIETOUYHBIX PACTEHUI: TPOITH3MBbI
n Hactuu. [lormomenue BOABI, YIIEKHCIOIO Ta3a M MHUHEPAIbHBIX BELIECTB
pactenusmu. [[pixanue pacrenuil. uddy3us ra3oB yepe3 moBepXHOCTh KIETKH.
TpaHcropTHBIE CHUCTEMBbl pacTeHUW. BbimeneHwe y pacTeHuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa nacCUBHOM W XMMHUYECKOM
3a1uThl. ODUTOHLIMIBL.

PazgpaxkuMocTe M peryisauus y Opranu3MoB. Pa3qpakuMocTb M peryisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BC€IIECTBA U UX 3HAYCHUC

4.5

MHOTrOKJIeTOYHbIE KMBOTHBIE. B3anMMOCBsI3p 4YacTeli  MHOTOKJIETOYHOTO
opranu3Ma. TkaHU, OpraHbl U CUCTEMBbI OPraHOB MHOTOKJIETOUYHOTO OpraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu )KUBOTHBIX U UeloBeKa. TUIIBI
JKUBOTHBIX TKaHEW: sMHUTeNIHalibHas, COCIWHUTENIbHAs, MBbIIIeYHas, HEpBHAs.
Ocobennoctu cTpoeHus, (GYHKIMA U pacHOJOXKEHUS TKaHEW B oOpraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Oprassl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIbI COETUHEHUS
KOCTe.

JIBkeHre MHOTOKJICTOYHBIX JKUBOTHBIX. IluTanme kuBOTHBIX. IluTanue
MO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue *KUBOTHBIX. KoxkHoe npixanue. XKabepHoe

U JIE€rOYHOE JbIXaHHE.




JIpIXxaHW€E ITO3BOHOYHBIX >KMBOTHBIX. OBOJIIOIIMOHHOE YCIOKHEHHE CTPOCHUS
JErKUX IO3BOHOYHBIX )KMBOTHBIX. JlbpIXaTenbHasi cucTeMa 4yesioBeka. MexaHusm
BEHTUJISIUM JIETKUX Y MNTUL M MIJIEKONUTAIOUMX. TpaHCHOPT BELIECTB Yy
opranu3moB. TpaHcCHOPT BelIeCTB y KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHocHass cucTemMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIeH!sl. OBOJIIOLIMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMbI IT03BOHOYHBIX XKMBOTHBIX. Bbiienenue y opranuzMoB. Beinenenue y
#KUBOTHBIX. CoKpaTuTenbHble Bakyoiau. Opranbl BbiieneHus. CBsi3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM M BBIIEIUTENbHOM cucTeMaMU. Brljienenne y mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M uUX
MIPOU3BO/IHBIE.

Pa3znpaxxuMocTh U peryasuus y opraHu3MoB. Pa3zqpaxuMocThb y 0THOKIETOYHBIX
opranu3MoB. Takcucel. Pa3gpakMMOCTh U peryisuus y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U UX 3HAUEHUE.

HepBhas cucrema u pediexTopHas peryisiiuns y MHOTOKJIETOUHBIX )KUBOTHBIX.
HepBHast cucrema u €€ otraenbl. OBOJIOLHUOHHOE YCIOKHEHHE CTPOCHHS
HEPBHOU CUCTEMBI Y )KUBOTHBIX.

PazpaboTka anroputmoB u mporpamMm it dGHEKTUBHON (PYHKIIMOHATHHOMN
AQHHOTAllMK  TE€HOMOB,  TPAHCKPUITOMOB,  MPOTEOMOB,  MeTa0O0JIOMOB

MUKpPOOPIraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpraHu3Mm 4eloBeKa U ero 3I0pOBbE

5.1

OpraHbl ¥ CUCTEMBI OpPraHoB 4YenoBeKa. OTAeNbl TOJIOBHOTO MO3Ta TTO3BOHOYHBIX
KUBOTHBIX. Pedexc u pednexkropnas ayra. besycnoBHble U YCIOBHBIE
pednexcol. ['ymopanbHas peryasuusi ¥ SHIOKPUHHAs CUCTeMa KUBOTHBIX U
yenoBeka. JKene3bl )HIOKPUHHON CUCTEMBI U UX TOPMOHBI. [{eiicTBre TOPMOHOB.
B3aumocBsa3b HEpBHOW W 3HIOKPUHHOM cucteM. [ umortanamo-runoduzapHas

cuctema. Pednexc u pednexropnas ayra. bezycnoBHbie U yCiIoBHbBIE pe]IeKCh

5.2

3amuTa opranu3ma ot 6onesHei. IMmyHHas cuctema denoBeka. KieTouHsiii u
TyMOpPAJIbHBIM UMMYHUTET. Bpoxn€HHBIN, MpuOOPEeTEHHBIN crenupuIecKuii
UMMyHUTET. Teopus KIOHaIbHO-ceNeKTUBHOTO uMMyHHUTeTa ([1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmanurenbHble OTBEThI OpraHu3MoB. Pouib

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

5.3

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

Kpyru kpoBooGpamienus. Pabota cepaua u e€ perynsuus

5.4

I[BIX&HI/IC YCJI0BCKaA. I[PI(I)(I)}GI/IH ra3oB 4YCpe3 TOBCPXHOCTH  KIICTKH.
I[BIX&TGHLH&H CHUCTEMA YCJIOBCKA. I[BIX&TCJIBH&H IMOBCPXHOCTb. PCI‘YHHHI/IH

JIbIXaHus. [{pIxaTelbHbIe 00BEMBI




5.5

[MumeBapurensHas cucreMa 4yenoBeka. OTAenbl MUIIEBAPUTEIBHOIO TpPAKTa.
[InmeBapurenbHple  Keyne3bl.  BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE

MUILEBAPEHUE

5.6

IToxpoBel W ux mnpousBoanbie. Opranbl BeigeneHus. [louku. CrpoeHue u
¢byHkunonupoBanue HeppoHa. OUIbTpaIHs, CEKPEIHst U 00OpaTHOE BCAChIBAHUE

KaK MEXaHU3MBbI pabOThI OpraHoB BeAeNeHHs. OOpa30oBaHUE MOYHM Y YEIOBEKa

o.7

I[BI/DKGHI/IG yeJloBeKa: MblieuHas cucrteMma. CKelleTHBIC MBIIIIIbBI 1 UX pa60Ta.

CrtpoeHnue u TUIBI COeAMHEHUST KOCTEN

Teopus 3Bomtonuu. PazButue xnu3Hu Ha 3eMiie

6.1

OpomoronHas  Teopuss Y. JlapunHa. Ilpenmochuiku  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HaydHas nearenbHocTh Y. JlapBuHa.

JIBuokymue cuibl 3BoOIMK BUAOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3MHOXEHHs] OpPraHM3MOB, HAacJEeJACTBEHHAas W3MEHYUBOCTh, Oopbba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrernueckoit Teopun 3Bosounu (CTI). HelitpanbHas Teopus
sBosmoni. CoBpeMeHHas 3BOJIIOIMOHHAs OMO0JIOTHs. 3HaAYEHUE 3BOTIOIMOHHOM

Teopuu B GOPMUPOBAHUHN €CTECTBEHHO-HAYYHOU KapTHHBI MUPa

6.2

[Monmynsimus kak sjeMeHTapHas eAuHHna 3Boitourud. COBpPEeMEHHbIE METOIbI
OIICHKH T'€HETHYECKOrO pa3HOOOpa3usi U CTPYKTYphl Mmomynsuuil. M3meHeHue
reHooHa TMOMYNSALUU KaK AJIEMEHTAapHOE S3BOJIIOIMOHHOE SIBJICHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapmau, B. BaitnOepra.

DOnemeHTapHble (HAKTOPbl (IBMXKYIIME CHIIBI) 3BOJIIOLMU. MyTalMOHHBINA
npouecc. KomOuHaTMBHas w3MeHYUBOCTh. JIpelid) TeHOB — ciydaiiHbIe
HEHANpaBlieHHbIE HW3MEHEHHUs YacTOoT ajuienedl B momynsuusax. Oddekr
ocHoBarens.  Murpauuu.  M3omsuus — nomynsuuid: — reorpaduueckas
(mpocTpaHcTBeHHAas ), OHoJIoruveckast (penpoayKTUBHAS).

EctectBennsiii  0TOOp — HampaBisiiomuii  gaktop dBomonuu.  Dopmbl
€CTECTBEHHOT0 OTOOpa: JBWKYIIUN, CTaOUIU3UPYIOLIUH, pa3pbIBAIOIIHA
(mu3pyntuBHbIi). [TonoBoit oT6Op.

[IpucnocobneHHOCT,  OPraHM3MOB  Kak  pe3yidbTaT  MHUKPOIBOIIOIUHU.
Bo3HukHOBeHHE  TpHCIOCOONeHHM y  OpraHu3mMoB.  ApomMopdosbl  H
uanoanantanud. [Ipumeps! npucnocoOnenuii y opranu3MoB. OTHOCUTENBHOCTh
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BuaooOpazoBaHue Kak pe3yabTaT
MUKpO3BOJfonnd. M3omsaius — kirodeBoit daktop BumooOpazoBanus. [lytu u
CHIOCOOBI BHUJI000pa30BaHUS: aJIoNaTpUUECKOe (reorpaduueckoe),
CUMIAaTpU4YecKoe  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOJUILIONAN3AIINS,

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




Mexanu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIMOHHON OMOJIOTHH B Pa3pabOTKe HAYYHBIX METOJIOB COXPAHEHUS
Ooropa3zHooOpaszus. MUKPOIBOIIONUS ¥ KOIBOJIIOLHUS MApa3sUTOB U MX XO3SEB.
Mexanu3mbl (GOPMUPOBAHHUS YCTOMYMBOCTH K AHTUOMOTHKAM W CIIOCOOBI

O0pBOBI C HEl

6.3

Metopl u3ydueHus MakpolBoJitonuu. IlaneoHTonornueckne MeToibl U3y4eHUS
sBosmonuu. [lepexonnbie Gopmbl U PUIIOrEHETUUECKHUE PSAAbl OPIraHU3MOB.
buoreorpaduueckue Meto bl u3yueHus 3Bostonuu. CpaBHeHuE (GIopsl U hayHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue obmactu 3emian. Buasl-asHIeMuku
U PEIUKTHI.

OMOpPHOJIOrMYECKHE M CPABHUTEIBHO-MOP(OIOTHUECKUE METObl HU3Y4YEHHUS
sBOMIONMH. ['eHeTHyecKkne MeXaHU3Mbl 3BOJIIOLMHA OHTOT€HE3a U MOSBICHHUS
SBOJIIOIIMOHHBIX  HOBHIECTB. ['OMOJIOTWYHBIE M  aHAJIOTUYHBIE OPraHbI.
PynumenTtapuble opranbl W araBU3Mbl.  MOJEKYISpHO-T€HETUYECKUE,
OMOXMMHYECKHEe M  MaTeMaTHYeCKhe METOAbl  HM3Yy4eHHs]  HBOJIIOLMH.
I'omonoruunsie rensl. CoBpeMeHHbIE METOIbI TIOCTPOEHUS (PUITOTEeHETUYECKUX
JIEPEBBEB.

XPOMOCOMHBIE MyTaIlMH U IBOJIIOLMSI FTEHOMOB.

OO6mme 3akoHOMEpHOCTH (IMpaBuiia) 3BOJONMH. HeoOpaTUMOCTh 3BOJIOIHH.

AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIMHI

6.4

Haydnple rumoTe3sl MPOUCXOXKACHHMSI JKM3HM Ha 3emie. AOuoreHes w
naHcriepmus.  JloHaydyHble — NPEACTABICHUS O  3apOXKICHUM  KU3HU
(kpeaunonusM). ['umoresa MOCTOSHHOTO CaMO3apOXKACHUA IKU3HU U e
ompoBepkenue omnbiTamu  D. Pemu, JI. Cpnammanuanm, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHoBHBIE 3Talbl HeOpranudeckoi sBomonuu. [lnanerapuas (reomoruveckast)
IBOMIONMS. XHUMHUYECKash HBOJIOUMS. AOHOTEHHBIH CHHTE3 OpPraHUYecKUX
BemectB U3 Heopranmdeckux. OmbiT C. Mumnepa u I'. FOpu. ObpazoBanue
noMMepoB U3 MoHoMepoB. KoanepBaTHas runore3a A.M. Onapuna, runoresa
nepsuuHoro OyneoHa J[x. XonaeitHa, reHeTudeckas rumote3a . Mémnepa.
Pu6o3umsel (T. Yek) u runoresa «mupa PHK» V. I'mnGepra. @opmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHE MPOTOKIETKH.

Hcropus 3emnn u MeTonsl €€ nzydeHus. Mckomaemble OpraHM4ecKne OCTaTKH.
I'eoxponosorust u e€ mMeroapl. OTHOCUTENbHAS U AOCOJIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornyeckas 1mKana: 30Hbl, Ipbl, HEPUOIBI, ATIOXH.

HauanbHbie sTansl oprannyeckoit 3Boonud. [losiBienre u sBoIONUS EPBBIX

KJICTOK. 3BOJ’IIOI_II/I$I Metaboimu3Ma. Bo3HUKHOBeEHHE NEPBBIX SKOCHUCTCM.




CoBpeMeHHbIE MHKpPOOHbIE OWOIIEHKM KaK aHajor MepBbIX Ha 3emie
coobuiectB. CtpomMatosuThl. [[pOKapHOTEI U 3YKapUOTHI.

[IpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOIIOLUMOHHOE MPOUCXOKICHHUE
BUpycoB. [lpoucxoxaeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBEHME
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl SBONIONHWU BBICIINX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pacteHuii. Beixon pacreHmid Ha cyury. IlosiBiieHME CHOpPOBBIX PacTeHUN H
3aBoeBaHMe MMM cymud. CemeHHble pacTeHus. I[IponcxoxieHue LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl 3BOJIONUM KMUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3pbIB — NOSIBIIEHHE COBPEMEHHBIX
tunoB. [lepsbie Xopa0BbIe )KUBOTHBIE. JKU3HB B BOI€. DBOJIIOIMS TO3BOHOYHBIX.
[Ipoucxoxnaenue ampubuii u pernrrunuii. [IporcxoxaeHne MICKOUTAONINX U
ntul. [lpuninun kiarodueBoro apomopdosa. OcBoeHue Oecro3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMH CYILH.

PasButHe xu3HM Ha 3emile IO ApaM U IEPUOJIaM: apXeH, IPOTEPO30ii, Maaeo30i,
Me3030#, KaiHO30¥. OOmas xapakTepUCTUKa KIUMara M T'eOJIOTHYECKUX
mpoueccoB.  [losBneHMe M pacmBeT  XapaKTEpHBIX  OPraHU3MOB.
VYrneoOpazoBaHue: €ro ycjaoBHs U BIMSIHUE HA T'a30BbI COCTaB aTMOC(EpBHI.
MaccoBble BBIMHUPAaHUS — 3KOJOTMYECKHE KpHU3MChl Ipouuroro. IIpuuuHbel 1
CJIEACTBUSI MACCOBBIX BhIMUpaHUl. COBPEMEHHBIN IKOJOTUUECKUN KPU3UC, Er0

0COOEHHOCTH

6.5

Paspensl u 3amaum anTpomoJsiornd. Metonel aHtpononorud. CTaHOBIEHUE
IIPEICTABICHUN O IIPOUCXOKICHUH YesloBeKa. COBPEMEHHbBIE HAYYHBIE TEOPHUH.
CX0ICTBO 4eNnoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKAa € JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTUYECKHE, (U3H0JIOT0-OMOXUMHYECKHE,
noseneHyeckue. OTiMuus 4YelloBeKa OT JKUBOTHBIX. lIpsAMoxoxnaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOU
CUTHAJILHOM CUCTEMBI.

JBwxyiie cuibl (pakTopbl) aHTpOINOreHe3a: OMOJOTHMUYECKHE, COLUANIbHBIE.
CooTHolleHne OHOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOI€HE3E.
OcCHOBHBIE CTAagUM AHTPOINOTEHE3a. ABCTPAJONUTEKH — JBYHOTHE IPENKH
mojen. YenoBek yMenblil, NEpBbIE M3rOTOBIEHUsA OpyAMH Tpyna. Yemosek
NPSIMOXOJALINM W TepBBId BBIXOJ JoAel 3a mpenensl Adpuku. Yenosek
reiensoeprckuil — oOImuUi MpeIoK HeaHAEePTaIbCKOTO YeJOBEKa U YeIoBeKa
pa3zyMHOro. YenoBek HEaHIAEPTAIbCKUM KaK BHJ JIIOAECH XOJOIAHOIO KIMMaTa.
UYenoBek pa3yMHBI COBPEMEHHOIO THIIA, JACHUCOBCKHM 4YEIIOBEK, OCBOCHUE

KOHTHHEHTOB 3a mpenenamu A(puku.




DBOMIONUS COBPEMEHHOTO 4YeNloBeKa. ECTeCTBEHHBI OTOOp B MOMYNIALHUAX
yenoBeka. MyTamoHHbIH mporiece ¥ noauMopdusm. TlonmynsunoHHbIE BOJIHBL,
nperid reHoB, Murpanus U «d3PQGEKT 0CHOBATENS» B MOMYIISALUIX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckue pacel. [lomarue o pace. boisbmme pacel: eBpomneouHas
(eBpasmiickasi), aBCTpaJO-HErpoMJHAsT (dKBAaTOpUAIbHAs), MOHIOJIOMIHAS
(a3marcko-aMepuKaHcKasi). Bpems u myTu pacceneHusi 4eJoBeKa IO TUIaHeTe.
EnuncTBO  9enmoBeueckmx pac. HayuHas HECOCTOSTENBHOCTH —pacHu3Ma.
[TpucrocoOneHHOCTh YeTloBeKa K Pa3HBIM YCIOBUSM OKPYKAOIIEH CpeIbl.
Bnusinue reorpaguueckoir cpeapl U aApeiida reHOB Ha MOPQOJIOTHIO U

(hbU3HOJIOTHIO YeTIOBeKa

OKOCHCTEMEI U MpUCymnuC UM 3aKOHOMECPHOCTHU

7.1

Pazniensl u 3amaun skosiorun. CBA3b SKOJIOTHU C APYTUMH HAyKaMH.
Meroasr sxonorun. I[loseBbie HaOmMIOACHUS. ODKCHEPUMEHTHI B OKOJOTHU:
MpUpPOJIHbIE W JabopaTopHble. MoaenupoBaHue B 3KOJOTHH. MOHUTOPHHT

OKPYXKAIOIIEH Cpebl: TOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

Dxoyiorudeckue (HakTopbl U 3aKOHOMEPHOCTH MX aeicTBus. Knaccudukarus
9KOJIOTHUYECKHX (DAaKTOPOB: aOMOTHYECKHE, OMOTUYECKHE, aHTPOTIOTCHHBIC.
OO0mue 3aKOHOMEPHOCTH JACHCTBHUSL HSKoJIOTHUeCKHX (akTopoB. IIpaBumio
muanmyMma (K. Ilnpenrens, 0. JInbux). TomepaHTHOCTb. DBpUOMOHTHBIEC H
CTEHOOMOHTHBIE OPraHU3MBI.

AbunoTtndeckue ¢akropsl. CBET Kak dKoJorudeckuii gaxrop. JleicTBue pa3HbIX
YY4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. DKOJOTUYECKUE TPYIIIIbI
pacTeHuii M >KMBOTHBIX 0 OTHOIIEHHIO K cBeTy. CHUrHanbHas poJib CBETa.
DOTONEPUOAU3M.

Temneparypa kak oskojorudeckuii ¢dakrop. JlelicTBue TtemmepaTypbl Ha
opranu3Mbl. [lo#KUI0TEpMHBIE K TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIC U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak oakonoruueckuit Qaxrtop. Ilpucnocobnenus pacreHuii K
noJiIepskaHnio BoAHOro Oananca. Kiaccudukaius pacTeHHid M0 OTHOLICHUIO K
Boie. [Iprcnoco6ieHns )KUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXKHIMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAs, MOYBEHHAs,
ryOWHHAs TMOAMOYBEHHAs, BHYTpUOpraHu3MeHHas. DOU3HKO-XUMUYECKHE
0COOCHHOCTH cpefl oOuTaHus opranu3moB. [IpucmnocoOneHus OpraHu3MoB K
YKU3HU B Pa3HBIX CpeIax.

buonoruvecknie putMmbl. BHemHue u BHyTpeHHHE putMbl. CyTouyHBIE U
roJu4Hbie pUTMEL. [IprCcOCOOIEeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM

YCJIIOBUW KU3HH.




XKuznennsie popmbl oprann3moB. [lorstue o xu3HeHHOU opme. JKu3HeHHbIE
(OpMBI pacTeHUil: NepeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUE TPaBBI,
OJIHOJIETHHE TpaBbl. JKu3HeHHBIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, T€OONOHTHI,
a’poOuoHTEI. OCOOEHHOCTH CTPOCHHSI 1 00pa3a KHU3HU.

BbuoTtnueckue daxTopsl. Buasl OMHOTHYECKUX B3aUMOJICHCTBUNA: KOHKYPEHIIHSA,
XMILHUYECTBO, cUMONO03 U ero gopmsl. [lapazurusm, koonepanus, MyTyaausMm,
KOMMEHCAJIM3M  (KBapTHPAHTCTBO,  HaxJIeOHWYecTBO).  Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (Qopuueckue, ¢abpudeckue). 3HAYCHHE
OMOTHYECKUX B3aMMOJEHCTBUI Ui CYIIECTBOBAHMS OpPraHU3MOB B Cpele

oburtanus. [I[puHIUMI KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKU momyssuun. [lomyssiust kak Ouojgornyeckas
cucremMa. PoJib HEOTHOPOTHOCTH Cpejibl, PU3NUECKUX 0aphepOB U 0COOCHHOCTEH
OuosiornH BUJOB B (POPMUPOBAHUH TTPOCTPAHCTBEHHON CTPYKTYPHI MOIYJISIIHA.
OcHOBHBIE TOKa3aTENHM TOMYJSIIIUN: YUCIEHHOCTh, TJIOTHOCTh, BO3PACTHAs U
MOJIOBasi CTPYKTypa, POXKIAAEMOCThb, MPHUPOCT, TEMII POCTa, CMEPTHOCTD,
MHUTpaIys.

DKkoJyiorudeckas CTpykrypa mnomyiasanud. OIleHKa YHUCIEHHOCTH TOTMYJISIUH.
JluHaMuKa TOMYJIANUA U €€ Peryisnus. bBUOTHYECKU MOTEHITHAT TTOTYISIIAN.
MogenupoBanue JUHAMUKH —monyiasnud. KpuBble pocTa YHUCICHHOCTH
nonyssnuy. KpuBbie BEKUBaHUS. Perynsius YuCICeHHOCTH TOIMYJISAIHN: POJIb
(hakTOpOB, 3aBUCAIMX W HE 3aBUCANIUX OT IUIOTHOCTH. OKOJOTHYECKUE
cTparerun BUa0B (r- u K-ctpaTerumn).

[Tonsatue 00 »skoylorMvecko Hume Buaa. MectooOutanue. MHoOroMepHas
MoJienb skoJiornyeckor Humu Jx.M. XatumHcona. PazMepbl 3KOJOTMYECKOM
Humy. [loTeHnmranbHas 1 peaTu30BaHHAS HUIIIU.

Bun kak cucrema momyisnuil. Apeanbl BUAOB. BuAbl M HMX >KU3HEHHBIC
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEJACHUS M  MUTPAllUd  KUBOTHBIX.

buonornueckue naBazumn JYXXEPOJHBIX BUAOB

7.4

COO6IJ.[€CTBa OpPraHu3sMoB. buonieno3 u ero CTPYKTYDpaA. Cas3u MCKAY
OopraHu3MamMu B 6I/IOI_ICHO3C. DKocucTeMa Kak OTKpbITad CHCTCMaA (AI[)K
TeHCJ'II/I). CDYHKI_[I/IOHaJ'IBHBIC OJIOKHU OpraHu3MOB B 3KOCHCTCME: MPOAYLICHTHI,
KOHCYMCHTHBI, pCAYLCHTHI. TpO(l)I/I‘leCKI/Ie YPOBHHU. TpO(I)I/ILIeCKI/IC Ocnu 1 CCTHU.
AOuotnueckue OJIOKH AKOCHCTEM. [10UBBI U WJIBI B SKOCHCTEMAX. prTOBOpOT
BCIICCTB U ITIOTOK DHEPTHUHU B SKOCHCTCME.

OcHOBHBIE TIOKa3aTean PKOCHCTEMBI. buoMacca u MpoaYKIOU:. OKOJIOTUYECKHE
nrupaMuabl YMCCII, OHoMacchl U SHEPruu.

HaHpaBJ'IeHHLIe 3aKOHOMCPHBIC CMCHBI COO6I_I_ICCTB — CYKICCCHUU. HCpBI/I‘-IHBIC n

BTOPHUYHBIC CYKLNCCCHMU W HUX IIPUYUHBIL. AHTpOHOl" €HHbIC BO3JCHUCTBHUSA Ha




cykueccun. Kinmmakcroe —cooOmectBo.  buopasnooOpaswe #  HOJHOTa
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCHUCTEMBI. AHTPOINOTCHHBIE SKOCUCTEMBI. ATPOIKOCHCTEMA.
ArpoiieHo3. Paznnuuns Mex 1y aHTpOTIOT€HHBIMH U TPUPOTHBIMU SKOCHCTEMAMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢iopa
u ¢ayna. CunHanTpomm3amus ropojackod Qaynsl. buonorumdeckoe wu
XO35IICTBEHHOE 3HaYEHHE arpo’KOCUCTEM U YypOO3IKOCHCTEM. 3aKOHOMEPHOCTH
(hopMHpOBaHKS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B DKOCHCTEMAX.
[TepeHoc 3HEpruu M BEMECTB MEXAY CMEKHBIMU 3KOCUCTEMAaMU. Y CTONYUBOCTh
OPraHU3MOB, TOMYJSALMA W OSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPOIIOTE€HHBIX BO3/ICUCTBUI

7.5

buocdepa — oOmermanerapuas o00ojouka 3eMJIM, TJ€ CYHIECTBYET WIH
cyuiectBoBana >ku3Hb. Yuenue B.U. Bepnanckoro o Ouocdepe. Obnactu
o6uocdepsl u e€ coctas. Kupoe BemiecTBo 6uocepsl U ero PyHKIUH.
3aKkoHOMEpHOCTH cyuiecTBoBaHUs Onochepsl. OcobeHHOCTH OHochepsl Kak
rno0anpbHOM  JKOCHCTeMBI.  J[MHammueckoe paBHOBecme B  Ouocdepe.
KpyroBopoTsl BemiecTB ¥ OHWOTC€OXMMUYECKHE ITUKIBI (yriepoja, as3oTa).
PurmudHOCTH siBeHM B Onocdepe.

3onanbHOCTH Ouochepsl. [TonsTue o 6nome. OCHOBHBIE OMOMBI CYIITH: TYHIPA,
XBOWHBIC JIeCa, CMEIIAHHBIC M ITUPOKOJUCTBEHHBIC Jieca, CTEIH, CABaHHBI,
MyCTBIHU, TPONHYECKUE Jieca, BBICOKOTOphS. KimMar, pacTUTENbHBIA W
KUBOTHBIA MHp OMOMOB CYIIIH.

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

onochepHbIX HYHKITUN

7.6

DKoJornyeckre KpU3uchl U X NpUuuHbl. Bo3aelicTBue uenoBeka Ha duocdepy.
3arpsi3HeHue BO3aAyIIHOM cpenbl. OxpaHa Bo3ayXa. 3arpsa3HEHHUE BOJIHOM Cpebl.
Oxpana BoIHBIX pecypcoB. Pazpymienne noussl. OXpaHa OYBEHHBIX PECYPCOB.
W3meneHue kumara.

AHTpPOIIOTEHHOE BO3JEICTBHE HA PACTUTEIbHBIA M >KMBOTHBIA Mup. OxpaHa
pPacTUTEIBHOTO U >KMUBOTHOrO MHUpa. OCHOBHBIE NMPUHIUIBI OXPaHbl IPUPOIBI.
Kpacubie kuuru. Oco6o oxpansemble mpupojusie Tepputopun (OOIIT).
Borannueckue canpl U 300J0THYECKUE MTAPKU.

OcCHOBHBIE NPUHLUIBl YCTOMYMBOIO PA3BUTHS YENOBEYECTBA WM IPHUPOJBI.
PanmonanbHOe  MPUPOJOIOJB30BAaHUE UM COXpAaHEHHE  OMOJIOrMYEcKOro

paszHooOpasus 3eMiun




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

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






