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MNOACHUTEJIbBHAS 3AIIUCKA

[Iporpamma o yue6HOMY npeameTy «buonorus» (nanee - OUONOrHs) Ha yPOBHE CPEAHETO
obmrero obpa3oBaHus pazpaborana Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit ®denepamun», ®I'OC COO, Konmenmuu mnpenogaBaHUs
yuebHoro npeaMera «buonorus» U OCHOBHBIX MOJOXKEHHUN (eaepalbHOil paboueil mporpaMmel
BOCIIUTAHHUSL.

Cornacuo nonoxenusiM ®I'OC COO mnpodunbHble yuyeOHbIE MPEIMETHI, U3y4yaeMble Ha
yrayon€HHOM YPOBHE, SIBJISIFOTCS criocodoM muddepeHnuanuy o0ydeHus Ha YPOBHE CPEIHETO
ob1iero oOpazoBaHMs M NMPH3BAaHBI 00ECIEUYUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOILIUM,
CpeIHUM OOIIMM, CpPEeTHUM NPOPEecCCHOHATBHBIM M BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KOKIBIN U3 3THX Y4€OHBIX MPEJIMETOB JOKEH ObITh OPUEHTHPOBAH Ha MPUOPUTETHOE PEUICHHE
00pazoBaTeIbHBIX, BOCIIUTATEIBHBIX M Pa3BHBAIOIIUX 33J]ay, CBS3aHHBIX C MpodopueHTanuen
o0yJarmuxcss W CTUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOH OO0JIaCTH HaydyHOro 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOMN, YKOJIOTHEH, TICHXOJIOTUEH, CTIOPTOM HJIM BOSHHBIM JIETIOM.

[Iporpamma o yue6HOMY npeamety «buonorus» gaér npeacraBieHue o LEIH U 3a1adax
n3ydeHus yaeOHoro npeamera «buonorusy Ha yriayOiIEHHOM YpOBHE, OlpenensieT 00s3aTebHOe
(MHBapHaHTHOE) TpPEAMETHOE COJAEp)KaHHWEe, €ro CTPYKTYpHUpPOBaHHME IO pa3AeiaM U Temawm,
pacrpeneneHue 1o Kjiaccam, peKOMEH]IyeT M0CIe10BaTeIbHOCTh U3YUEHHUs y4eOHOro MaTepuaia
C Y4€TOM MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH Y4eOHOro mporecca,
BO3pACTHBIX OCOOEHHOCTEH oOydarommxcsa. B mporpamme mo OuosIoruu peaan3oBaH MPUHIUIT
MPEEeMCTBEHHOCTH C HW3Yy4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOTO 00Iero oopa3zoBaHUS,
Onaronaps 4eMy IpOCMaTpHUBAETCs HAIIPABICHHOCTD Ha MOCIEIyIOIIee Pa3BUTHE OMOIOrHYECKIX
3HaHWH, OPHEHTUPOBAHHBIX Ha (OPMHPOBAHWE ECTECTBEHHO-HAYYHOIO MHPOBO33PEHMUS,
9KOJIOTMYECKOTO MBIIUICHUS, MPEACTAaBICHUI O 3A0pOBOM oO0pa3e KH3HU, HAa BOCIHTAHUE
Oepe’KHOr0 OTHOILIEHHS K OKPYXalollel NMpuponHoil cpene. B mporpamme mo OMOIOrHH Takxke
[OKa3aHbl BO3MOXHOCTU yueOHoro mpenmera «buonorus» B peanuzauuu tpedoBanuit ®I'OC
COO k m1aHupyEeMBIM JTMYHOCTHBIM, METAMPEIMETHBIM U TPEIMETHBIM pe3yJibTaTaM 00y4eHUs U
B ()OPMUPOBAHUHM OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATENBHON NEATEIBLHOCTH OOyJaromuxcs 1o
OCBOCHHMIO CO/IEpXKaHUA OWOJIOrHYECKOrO0 OO0pa3oBaHWsS HAa YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMsI.

VYuebublii npenver «buonorus» Ha YpOBHE CpeaHEro oOIero o0pa3oBaHHs 3aBepIIacT
Ononoruueckoe 00pa3oBaHUE B MIKOJIEC M OPUEHTUPOBAH HA PACIIMPEHUE W YriyOleHue 3HaHUH
o0yyaroumxcs o JKUBOM MpUpo/ie, OCHOBAX MOJIEKYISPHOM U KIETOYHON OMOI0T U, SMOPHOIOT U
U OMONIOTMU DPA3BUTHUSA, T'CHETHKH, CEIEKIHMH, OMOTEeXHOJOIMH, 3BOJIOLMOHHOI'O YUEHHUS U
9KOJIOTHH.

Nzydenne yuebHoro npeamera «buonorus» Ha yriyO0JI€eHHOM YpOBHE OpPHEHTHPOBAHO Ha
MIOJTrOTOBKY 00y4aroIIUXCcs K OCIEyIoLIeMY MOTy4eHHIO ONOI0THYECKOro 00pa3oBaHus B By3ax
U OpraHu3alusX CcpeaHero mnpodeccrnoHaabHOro obpasoBanusi. OCHOBY €ro cojiep)kaHus
COCTaBIISIET CHCTEMa OHMOJOTMYECKHX 3HAHWH, TOITYYEHHBIX NPU H3YYCHUH OOyUJarOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX pa3/ieJIoOB OHOJOTMU HAa YpPOBHE OCHOBHOI'O OOIIEro
obpaszoBanus, B 10—11 kinaccax 3Tu 3HaHMS MONYYArOT pa3BUTHE. Tak, pacIIUpEHbI U YIi1yOJIEHBI
OMONIOrMuecKue 3HaHUSI O PACTEHMSX, JKUBOTHBIX, Ipubax, OakTepusix, OpraHH3Me YelIOBeKa,
OOIIMX 3aKOHOMEPHOCTSIX KU3HU, JOMOIHUTENHHO BKIIOUEHBI OHOIOTHYECKHE CBEACHHUS
MPUKIAQJIHOTO U MOMCKOBOI'O0 XapakTepa, KOTOPhlE MOKHO HCIOJIb30BaTh KaK OPUEHTUPHI IS
nocienyromero Beibopa mpodeccun. BozsMokHa Takke MHTErparis OMOJIOTHMYECKUX 3HAHUH C
COOTBETCTBYIOIIUMU 3HAHUSAMU, MOYYEHHBIMH O0YyUYaIOLUMUCS PU U3ydeHUHN (GUZUKH, XUMUH,
reorpauy U MaTEeMaTUKH.

Crtpykrypa mnporpaMMbl 1o ydeOHOMY npenmery "buonorus" orpaxaer CUCTEMHO-
YPOBHEBBIM U HBOJIOLMOHHBIA MOIXOABl K HM3ydeHUIo Ouonoruu. CoriacHO UM, U3Y4aroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTepHBIE JUIsl dKUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHM3alUH,
SBOJIOIUM OPraHWYECKOrO0 MHpa Ha 3emiie, COXPaHEHHs OWOJIOrMYECKOro pa3zHooOpas3us



minaHeTel. Tak, B 10 Kiacce W3ydaroTCsi OCHOBBI MOJICKYJISIPHOH W KIIETOYHOW OWOJIOTHH,
AMOpPUONIOTUN M OUMONIOTUU PA3BUTHS, TEHETHKU U CEICKINH, OMOTEXHOIOTHH U CHHTETHYECKOM
OMONOTUY, AKTYyaIM3UPYIOTCS 3HAHHUS OOydyaroummxcss Mo OOTaHUKE, 300J0THH, aHATOMUH,
¢dbuszmonorun venoBeka. B 11 kimacce m3ydaroTCsi SBOJTIONMOHHOE YYCHHE, OCHOBBI DKOJIOTHUU
yueHue o ouocpepe.

VYuebublii mnpenmer «buonorus» NpuU3BaH OOECIEYUTh OCBOCHHE O0YYarOIIUMUCS
OMOJIOrMYECKUX TEOpUH M 3aKOHOB, HJEW, NPUHUIMUIOB U TPaBUJI, JEKAIIMX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, 3HAHUH O CTPOCHUH, MHOrooOpasuu u
OCOOCHHOCTSIX KIJIETKH, OpraHU3Ma, MOMYJISIUU, OUOIEHO03a, SKOCHUCTEMBI, O BBIJIAIOIIUXCS
Hay4HBIX JOCTHKEHHUSX, COBPEMEHHBIX MCCIEIOBAaHUAX B OMOJOrMH, MPHUKIAJAHBIX AaCIEKTaxX
Ouonornueckux 3HaHWM. J[ns pa3BUTHA U TOJ/Iep:KaHUsS MHTepeca oOydaromuxcs K Ouonoruu
HapsiIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUYECKOr'0 MaTepuaia B COJACPKAHUU MPOTrPAMMEI 110
OMOJIOTUH TPEYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIECHUS M PA3BUTUS TOW WU WHOMN
obactu OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOekKHBIX YUEHBIX B pElICHUE BaXKHEHIINX
OMOIOTHYECKUX U HKOJIOTHUECKUX POOIIeM.

Henp n3zyuenus yuebHoro npenmMera «buonorus» Ha yriayOn€HHOM ypOBHE — OBJIAJICHHE
O0y4aloUMMHUCS 3HAHUSIMH O CTPYKTYpPHO-(YHKIIMOHAJIHHOM OpraHM3alliil >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHrne yMEHUN UCIIOIb30BaTh 3TH 3HAHUA B (HOPMUPOBAHUU MHTEpeEca K
orpenenéHHoi obmactu MpoheCCHOHATBHOM JESITEIILHOCTH, CBS3aHHON C OMOJOTHEH, WU K
BBIOOPY Y4EOHOT0 3aBEICHUS ISl TIPOJOIIKEHUST OMOJIOTMYECKOr0 00pa30BaHuUs.

JlocTimkeHue 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yrayOIEHHOM ypOBHE
obecrieunBaeTcs peleHueM CIeIyIONNX 3a1ay:

OCBOCHHE  OOYyYarOUMMHUCS CHCTEMBbl  OHOJOTMYECKMX 3HaHMA: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHIICMIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBUIIaXx,
COCTABJISIIOLIUX  COBPEMEHHYIO E€CTECTBEHHO-HAy4YHYIO0 KapTHUHYy MHUpa; O CTPOEHUH,
MHOT'000pa3il U OCOOECHHOCTSIX OMOJOTMYECKHX CHUCTEM (KJIETKAa, OpTraHW3M, MOMYJISAIHS, BHUI,
ouoreoreHo3, Ouocdepa); O BBLAAIOMIMXCS OTKPBITUSX M COBPEMEHHBIX HCCIIECOBAHHIX B
OHOJIOT U U,

O3HAaKOMJIEHME  OOydYaloIIMXcsi €  METOJaMU  IO3HAaHUSA  JKUBOM  MPUPOJBIL:
HCCIIEIOBATEILCKUMU METOAaMU OMOIOTMYECKUX HAYK (MOJIEKYISPHON U KIETOYHON OHOJIOruw,
AMOPHUONOTUN U OUONIOTUN PA3BUTHS, TEHETHKU U CEICKIINH, OMOTEXHOIOTHH U CHHTETHYCCKOM
OMOIOrMM, MaJ€OHTOJIOTMM, OKOJOTMHM); METOAaMH  CaMOCTOSITEJIbBHOIO  IPOBEJIEHUS
OMOJIOTUYECKNX HWCCIICIOBAaHUN B Jaboparopuu W B Tpupoje (HabOmroneHue, H3MEpeHHeE,
9KCIIEPUMEHT, MOJICIIUPOBAHHE);

OBJIAJICHUE OOYYAIOIIUMHCS YMEHHUSMHU: CaMOCTOSTEIbHO HAaXOIWTh, AaHATU3UPOBATH H
HCIIONIB30BaTh OMOJIOTHYECKYI0 HH(GOPMAIUIO; MOIb30BATHCS OMOIOTHYECKOW TEPMUHONIOTHEN U
CHUMBOJIUKOI; YCTaHABIIMBATh CBSI3b MEXK/y Pa3BUTHEM OMOJIOTHUH U COITUAIEHO-9KOHOMUYECKUMU
1 3KOJIOTMYECKUMU MPoOIeMaMH YeJI0OBEUECTBA; OLIEHUBATH ITOCIEACTBHSI CBOEH 1€ATEIBHOCTH 110
OTHOILIEHUIO K OKpYXKaroulel mnpupoaHOM cpenae, COOCTBEHHOMY 3I0pPOBbI0 U 370POBBIO
OKpYXKAIOIIUX JItoJIel; OOOCHOBBIBaTH W COOMIOAATh MEphl MPOQPMIAKTUKH HH(PEKIIMOHHBIX
3a0o0NieBaHWi, MpaBWiIa TIOBEJACHHUS B TPHPOJE M oOecreueHuss 0e30macHOCTH COOCTBEHHOM
KHU3HEIESITETbHOCTH B UYPE3BbIUAWHBIX CUTYalUSIX MPUPOJHOTO M TEXHOTEHHOrO XapakTepa,
XapaKkTepu30BaTh COBPEMEHHBIC HAYYHBIE OTKPHITHS B 00JIACTH OMONIOTHH;

pa3BuTHE Y 00YYaIOUINXCS MHTEIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJIAIOIIMMUCS OTKPBITHSMU U COBPEMEHHBIMU HCCIICIOBAHUSIMH B OWOJIOTHH,
pelaeMbIMi €10 MpobJIeMaMH, METOIONOTHe OMOIOrHYecKOro MCCIeIOBaHus, MPOBEACHUS
IKCIIEPUMEHTAIBHBIX HWCCICOBAHUMA, pEIICHUs] OWOJOTMYECKUX 3a/a4, MOJCITHPOBAHMS
OMOJIOrMYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTAaHHE Y OOYYaIOIIMXCsl EHHOCTHOTO OTHOIICHMs K JKMBOM NMPHUPOJE B LEIOM U K
OTACTbHBIM €€ O00beKTaM U SBJCHUSAM; (POPMHUPOBAHUE HKOJOTMUECKOM, TIE€HEeTHYECKOH



IPaMOTHOCTH, OOILIEH KyJIbTYypbl MOBEIEHUS B MPUPOJAE; UHTErPALUU €CTECTBEHHO-HAayUHBIX
3HAHUH;

npuoOpeTeHre 00YJaloUMMHUC KOMIETEHTHOCTH B PAllMOHAIEHOM MPHPO/IONIONIb30BAaHIH
(cobmroieHue TpaBUJl IOBEIECHUS B MPUPOJE, OXpPaHbl BHUAOB, HIKOCHCTEM, OHochepsl),
COXPaHEHHUU COOCTBEHHOT'O 3J0POBbsI U 370POBbsl OKPYXKAIOMIMX JOJeH (COOMIOACHHS Mep
podUIaKTUKH 3a00IeBaHN, o0ecrieueHre 0€30MacHOCTH KU3HEIEATETbHOCTH B UpE3BBIYaifHBIX
CUTYaIUSX MPUPOJHOI'O U TEXHOICHHOI'O XapaKkTepa) Ha OCHOBE HCI0JIb30BaHUS OMOIOrMYECKUX
3HAaHUM U YMEHUU B IOBCETHEBHOW KU3HM;

CO3/IaHME€ YCIOBUU JJIsi OCO3HAHHOTO BBIOOpa OOYYAOIIMMUCA WHAWBHAYATLHOM
00pazoBaTeIbHOM TPACKTOPUH, CIIOCOOCTBYIOIIEH IOCIEAYIOMEMY TpOopecCHOHATLHOMY
CaMOOMpPE/IENIEHNI0, B COOTBETCTBUU C HWHAMBUAYaJIbHBIMA HMHTEpECaMH U MOTPEOHOCTIMHU
peruoxa.

OOmiee 4yMCIO YacoB, OTBEJCHHBIX Ha W3YydeHHE OWOJOTMHM Ha YIIyOJIEHHOM YpOBHE
cpenHero oomero oopasoBanus, coctanisieT 204 vaca: B 10 kimacce — 102 gaca (3 gaca B HefIelno),
B 11 kmacce — 102 gaca (3 yaca B HEZIeIIO).

OT60p opraHu3anMOHHBIX (OPM, METOJIOB U CPEJICTB OOYUECHHS OMOJIOTHH OCYIIECTBIISETCS
¢ yuéToM crnelu(pHuKd ero CoAep)KaHus M HAIPaBIEHHOCTH HA MPOAOKEHHE OMOIOTHYEeCcKOro
00pazoBaHMsl B OpPraHU3aLUAX CPEJHEr0 NPOPECCHOHATBHOIO U BBICILIET0 00pa30BaHuUs.

OO0s3aTenbHBIM YCIIOBHEM TPU OOYYEHWH OMOJIOTHH HA YriyONEHHOM YpPOBHE SIBIISETCS
MPOBEICHHE J1a0OpaTOPHBIX M MpakThuueckux pabor. Takke ywacTue oOydaromuxcs B
BBIMIOJTHEHUH TIPOSKTHBIX U Y4eOHO-UCCIIeIOBATEICKUX Pab0T, TEeMaTHKA KOTOPBIX OIPEIesIeTCsI
YUUTEJIEM Ha OCHOBE MMEIOIIUXCSl MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX
YCIIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conmep:xaHue  IpOrpaMMmbl,  BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHON utorooit arrecraiuu (I'MA).

Tema 1. buoJsiorusi kKak HayKka

CoBpemeHHass Ouonorusi — KOMIUIEKCHass Hayka. KpaTkas vcTopust pa3BUTHS OMOJIOTHU.
buonornueckue Hayku M u3ydaemble UMM IpoOiembl. DyHIaMEHTalbHbIE, NPUKIAJHbIE U
MTOMCKOBBIE HAYYHbIE CCIIEIOBAHUS B OMOJIOTHU.

3HayeHue OHoONOrMM B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBsi3annble ¢ Ononorneid. 3HaueHHe OUOIOTHH B IPAKTUIECKOH AEATEIIHOCTH
YEJIOBEKa: MEUIMHE, CEIbCKOM XO03SIIICTBE, IPOMBIIIUIEHHOCTH, OXPAaHE MPUPO/IBI.

JdemoncTpanuu

[optpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, V. I'apsei, I
Mennens, B. U. Bepnanckuii, U. I1. [Tasnos, 1. . Meunukos, H. 1. Basunos, H. B. Tumodees-
PecoBckuit, . Yorcon, ®@. Kpuk, /. K. benses.

Tabmuuer u cxembl: «CBsI3b OMONOTHH C IPYTUMH Haykamu», «Crucrema OMOIOrHYecKuX
HAYK».

Tema 2. ’KuBble cucTeMbl U HX H3YUYECHHUE

JKuBble cucTeMbl Kak NpeaMeT u3ydeHus ononoruu. CBONWCTBA KUBBIX CUCTEM: €JUHCTBO
XMMHYECKOI'0 COCTaBa, JAUCKPETHOCTh M LEJIOCTHOCTh, CJIOXHOCTh M YIOPSIOYEHHOCTb
CTPYKTYpBlL,  OTKPBITOCTb, = CaMOOpPraHW3alus, CaMOBOCIPOU3BEACHUE, PA3APAKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

VYpOBHHM OpraHu3alid JKHABBIX CHCTEM: MOJICKYJISIDHBINA, KIE€TOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, MONYJIALIUOHHO-BUIOBO, SKOCUCTEMHBII (OmoreoneHOTHYECKHiA ),
6uocdepnslii. [Iporeccrl, MpoucxoasiIe B KHUBBIX cucTeMax. OCHOBHBIE MPHU3HAKH YKUBOTO.
XKuznp kak ¢opma cymecTBoBaHUS Marepud. Hayku, u3ydaroniye >KuBbIe CHCTEMBI Ha pa3HBIX
YPOBHSIX OpraHU3alMHy.

W3yuenue xuBbIX cucteM. Metoapl Ononornyeckoil Hayku. HaOmioneHue, nsMepeHue,
SKCIEPUMEHT, CHUCTEMaTh3auusi, MeraaHain3. [loHATHE O 3aBUCMMOM M  HE3aBUCHUMOU
nepemeHHoi. I[lnmanupoBanue nskcnepuMeHTta. [loctaHoBka W mpoBepka rumnore3. Hynepas
runotesa. [lonsTue BIOOpKH U €€ JocToBepHOCTh. Pa3dpoc B Guonmornueckux AaHHbIX. OleHKa
JOCTOBEPHOCTH IOJYYEHHBIX pe3yabTaToB. IIpyunHbI UCKaXEeHUs PE3yJIbTaTOB IKCIEPHUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuubsl u  cxembl: «OCHOBHBIE TPU3HAKM JKU3HW», «bBHONOrMYecKue CHCTEMBIY,
«CBOICTBA )KMBOM MaTepun», «YPOBHU OPraHU3ALMHU KUBON MPUPOAbD, «CTpOEHUE )KUBOTHON
KJIETKN», « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOr0 OpraHu3may, «buoreoneHosy,
«buocdepay, «MeToabl U3ydeHHUs )KUBOH MTPHUPOIBI».

OOGopynoBanue: 1a00paTopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOICHUHN, NU3MEPECHUH,
SKCIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHuE pa3iIMYHBIX METOAOB NPU H3YUYEHUU MKUBBIX
CUCTEMM.

Tema 3. buosiorus Kierku

Krnerka — cTpykTypHO-GyHKIIMOHATBHAS €IMHUIA )XKUBOTO. VICTOpHS OTKPBITHS KIETKH.
Pa6orer P. I'yka, A. JleBenryka. Kierounas teopus (T. llIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJ0KEHHS] COBPEMEHHOM KIIETOYHOU TEOPUH.

Metonbl MOJNEKYISIpHOW M KIETOYHOH OWONOTrMU: MHKpPOCKOINHUS, XpomaTorpadus,
anekTpodope3, METOA  MEUYEHBIX aroMoB, AudQepeHnnanbHoe HeHTpUudyrupoBaHue,



KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ukrcuposannvlx kiemox. DIEKTPOHHAS MUKPOCKOIMSL.
Kongokanvnas muxkpockonus. Bumanvnoe (npusicuznennoe) usyyenue Kiemox.

JdemMoHcTpanuu

[Toptpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuuel 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBII MHUKpOcKom», «cropus
Pa3BUTHS METOJJOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIpENaparbl pacTUTEIbHBIX, >KUBOTHBIX W
OakTepHanbHbIX KIETOK.

IIpakTnueckas padora «l/3yueHne MeTOJOB KIETOYHOH Oumonmoruu (xpomarorpadus,
anekTpodopes, muddepennmanpaoe nearpudyruposanue, [LP)».

Tema 4. XuMu4ecKkasi Opranu3anms KJIeTKu

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHL. Bona u €€ poib
KaK pacTBOpUTENS,, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KJIETKH, TEIUIOPETYJIISAIIUHU.
MuHepalibHbIE BEIlECTBa KJIETKH, UX OMonoruyeckas posb. Poib KaTHOHOB M aHUOHOB B KIIETKE.

Oprannyeckue BellecTBa KIETKU. buonorndeckue nonuMepsl. benku. AMMHOKHCIOTHBIN
coctaB OenkoB. CTpykTypsl OenkoBOH Monekyinsl. llepBuunas cTpykTypa Oenka, MEnTHIHAS
CBs3b. BTOpmuHas, TpeTuuyHas, yeTBepTUYHAs CTPYKTyphl. Jlenarypamus. CBoiicTBa OCIIKOB.
Knaccugukarus OenkoB. buonornueckue GpyHkiuu 6enkoB. [lpuonul.

YrneBozapl. MoHOCaXapuabl, AMcaxapuIbl, OIMTOcCaxapu sl U monucaxapuasl. OOmmii miaxn
CTPOEHUS U (PU3MKO-XUMHUYECKHE CBOICTBA yIriieBO10B. bronornyeckue GyHKIHUU yrileBOIOB.

Jlunune!. I'unpodunbHO-THAPOPOOHBIE  CBOICTBA. Knaccudukamuss  n1umuaos.
Tpurnunepuabl, Gocoaunuasl, BOCKH, crepouisl. bruonorndeckue Gpynkiuu aunuaos. O0mue
CBOMCTBa OMOJOrMYECKUX MeMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO,
IIOJIYTIPOHUIIAEMOCT.

Hyxnennosbie kucnorsl. JIHK n PHK. Ctpoenune HykiaeMHOBBIX KHCIOT. HykiaeoTumasl.
[punmun kommuiementapHoct. IlpaBuno Yapradda. Crpykrypa JAHK — nBoitHas crupaiis.
Mecronaxoxaenue u ouonorndeckue Gpyaknuu JTHK. Bunsr PHK. ®yakuuu PHK B knetke.

Crpoenune monexkynsl AT®. Makpospruueckue cBsi3zu B Mosiekyiae AT®. buonornueckue
¢byaxkuun  AT®. BoccraHOBICHHBIE TEPEHOCUMKH, HUX (QyHKIMH B KJIETKe. /pyeue
HYKIeo3uompugocghamol (HT®). CexBenupoBanue  JIHK.  Memoowr  cenomuxku,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHass Ouonorusi: OMOXUMHUYECKHE W OMOPU3NYECKHE HCCICIOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYpbl Omomonekyi. Modenupogsanue cmpykmypovl u QyHKyui
Ouomonexyn u ux komniekcos. Komnviomephwiti Ou3aiin U 0peaHu4eckuti Cunmes OUOMONEKY U UX
HeNnpupoOHbIX AHANO208.

JdemoHcTpauuu

[oprpersr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacripeneneHne XUMHYECKUX OSJIEMEHTOB B HEXHBOM  IPHUPOIE»,
«Pacrpenenenre XUMUYECKUX JIEMEHTOB B )KHUBOM IIPUPOIEN.

Tabmuusl u cxemsl: «llepuoguueckast TaOnuia XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYyJbl BOAbI», «BemecrBa B cocTaBe opraHu3MoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTypbl O€IKOBON MOJIEKYNbl», «CTpoeHHEe MOJIEKYN YIiieBoioB», «CTpoeHHE MONEKyI
aMnuaoBy, «HykinenHoBble KUCIOTED, «CTpoeHne MoneKyinsl ATD».

O6opynoBaHue: XMMHYECKast 1ocyia 1 000py10BaHUE.

JladopaTopnasi padoTa «OOHapykeHHE OEITKOB C TTOMOIILI0 KAYECTBEHHBIX PEAKITHII.

JlabopaTopHasi pabora «/ccnenoBaHnue HyKIEMHOBBIX KHCIIOT, BBIACIEHHBIX U3 KJIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. Ctpoenue 1 yHKIUM KIETKH

Tumbl KIETOK: 3yKapuOTHUYEeCKass U Ipokapuorndeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa30BaHUsI KIETKH.



CtpoeHne TpoOKaproOTHYECKOW KieTku. KierouHas cTeHka OakTepwii W apxei.
OcobeHHOCTH CTpOEHHS TeTepOoTPO(HOM U aBTOTPO(HON MPOKAPUOTHIECKUX KJIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crtpoenue u QpyHKIMOHMPOBAHUE dYKapHUOTUUYECKOW KieTku. [lna3smarnyeckas memOpaHa
(mnasmanemma). CTpykTypa IUIa3MaTHueckod MemOpaHbl. TpaHCIOPT BEIIECTB uepes
IUTa3MaTHYECKyI0 MeMOpaHy: mnaccuBHBIN (nuddy3us, oOneruéHHas muddys3us), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). [lomynponunaemocts mMemOpanbl. Pabora
HATPUI-KaJTMEeBOro Hacoca. DHIOIMUTO3: MUHOIMUTO3, (haronuTo3. DKk3o01uTo3. Kierounas creHka.
CrpykTypa 1 GyHKINHU KIETOYHON CTEHKU PACTEHHMA, TPHOOB.

Huronnazma. Ilutozoms. Lutockenmer. [IBmwkenue murToriazmbl. OpraHOWABI KIIETKH.
OnnomeMOpaHHbIE OPraHOMABI KIEeTKU: 3HAomIa3Marnueckas cetb (JIIC), anmapar I'onbmxw,
JU30COMBI, UX CTpoeHHe u (yHKIMH. B3auMOCBsI3bp OJHOMEMOPAaHHBIX OPraHOUAOB KIETKH.
Crpoenue rpaHynsipHOro peTtukyinyma. Mexanusm nanpasnenus oerkoé ¢ IIIC. Cuntes
pactBopuMBIX  OenmkoB. CHHTE3  KJIETOYHBIX  MeMOpad. [mamkwii  (arpaHyssipHBIN)
sHOMIa3MaTnyeckuii petukyayMm. CekperopHas ¢yHkuus anmapara [onbixu. Moougukayus
benxos ¢ annapame I onvoxcu. Copmuposka benrkos ¢ annapame I o1v0sicu. TpaHCTIOPT BEIMIECTB
B KJeTKe. Bakyomnu pactutenbHbIX KieTok. Kinerounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOUAbI KJIETKU: MHUTOXOHAPHH, IUTACTHABL. [Ipoucxooicoenue
mumoxonopuil u naacmud. Cumouocenes (K.C. Mepexckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHJpUNA © mactul. llepBuuHble, BTOpUYHBIE U CIOXHbBIE IIACTUIBI
(hOTOCHHTE3UPYIOLIUX JYKApUOT. XJIOPOIJIACTHI, XPOMOIUTACTHI, JIEUKOIIACTHI  BBICIIUX
pacTeHui.

Hemembpannbie opranouas! kietku CTtpoeHue U QyHKIMM HEMEMOpPAaHHBIX OpPraHOM]I0B
knetku. Pubocombl.  IIpomesicymounvie  ¢hunamenmoi. MukpodunaMeHTsl. AKmuHosbie
Mukpoghunamenmsi. MBIIICUHBIE KICTKH. AKMUHOBble KOMHOHEHMbl HEMbIUUEYHBIX KIEemOK.
Muxkporpy6ouku. Knerounsiii nentp. CTpoeHHe UM JBUXKEHHE KIYTMKOB W PECHUYEK.
Muxkpotpy6ouku nutoriasmsl. Llentpuons. benku, accoyuupoganuvie ¢ MuKpoguiameHmamu u
Mukpompybouxkamu. Momophvie 6enxu.

Anpo. O6onouka siapa, XpOMaTuH, KapHoIUla3Ma, SAPBIILIKH, UX CTPOCHHE U (YHKIIHH.
SnepHbiii 6enKOBbIM MaTpuKC. [IpocTpaHCTBEHHOE PaCIONOKEHHE XPOMOCOM B MHTEp(azHOM
aape. dyxpomamun u 2emepoxpomamun. benku XpoMaTHHA — TUCTOHBL. JuHaAMuKa s0epHoll
0bon0uKku 8 mumose. foepuviii mparcnopm.

Knerounsle  BkmtoueHus.  CpaBHHUTENbHAs  XapakTEpUCTUKAa  KIETOK  JYKapHOT
(pacTUTeNnbHOM, KUBOTHOM, TPHOHOIA).

JdemMoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKapUOTHUECKOW KJIeTKH», «CTpoeHHe >KUBOTHOM
KIeTkn», «CTpoeHue pacTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CTtpoeHune
MIPOKAPUOTUYECKOMN KIIETKI.

O6opynoBaHue: CBETOBOMI MHKPOCKOI, MHUKPOMpENapaTrbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0akTepHalbHbIX KIETOK.

JlaGopatopHas padora «/3yueHre CTpOeHUs KIETOK Pa3JIMYHbIX OPTaHU3MOBY.

IIpakTnueckas padora «l3yueHue cBOWCTB KIETOUHOM MEMOpPaHBI».

JlabopaTopHas padora «/ccnenoBaHue miaMonnsa U AEMIa3MOJM3a B PACTUTEIBHBIX
KJIETKaxX».

IIpakTuyeckas padora «/3yueHue ABMKEHUS IUTOIUIA3MBbI B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeliecTB M NIpeBpaLlleHUe JHEPTUH B KJIeTKe

AccuMmIIALNS U JUCCUMMJISILUS — JBE CTOPOHBI MeTa0oiau3Ma. Turnbsl oOMeHa BELECTB:
aBTOTpO(HBIN U rerepoTpodHbIil. YyacTue Kuciopoa B 0OMEHHBIX Mpolieccax. JHEPreTUYECKoe
obecrieuenue kinetku: npespamieHue AT® B oOMeHHBIX mporeccax. @epMEeHTaTUBHBINA XapakTep
peakuuii KeTouHoro meradbonuzma. @epMeHTHI, UX CTPOCHUE, CBOMCTBA M MEXAHU3M JCHCTBUS.



Kodepmentsl. Otnuunst GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-akTUBaTOPHI U
OENMKU-UHTHOUTOPBL. 3aBHCHUMOCTh CKOPOCTH (DEepMEHTAaTHUBHBIX pEaKUUid OT pPa3IMYHBIX
(hakTopoB.

[lepBUYHBIN CHUHTE3 OpPraHWYECKHX BeEIIECTB B KieTke. DorocuHTe3. AHOKCUEeHHbIU U
oxcueenHvlll pomocunmes y baxmepuii. Cgeemocoduparowue nuemenmsl U NUSMEHMbL
peakyuonHozo yenmpa. Ponb xyoporuiactoB B mporecce (orocunre3a. CBeToBas U TEMHOBas
¢daspl. @omoovixanue, C3., Cs- u CAM-munvt gpomocunmesa. IIpogyKTUBHOCTE ()OTOCHHTE3A.
BrnusiHue pa3nuyHbIx GaKTOPOB HAa CKOPOCTh POTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3.  PazHooOpa3zue  OpraHM3MOB-XEMOCHMHTETHMKOB:  HUTpU(UUHUpYIOIINE
OakTepuu, xene300akTepuu, cepodakTepru, BOAOPOIHbIE OAKTEpUU. 3HaUYEHHE XEMOCHUHTE3A.

AHa’pobOHbIe opraHu3Mbl. Buasl Opoxenus. [IpogykTsl OpoxKeHHs] U UX HCIIONb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJIOIMH W BO30yIUTENH
OonesHeil.

AdpoOHBIE OpraHW3MBbl. DTambl YHEPreTUYecKoro obOmeHa. [loAroToBHUTENbHBIN HTarl.
I'mukonu3 — 6eCKUCIOPOAHOE PACUICTIIICHUE TIIOKO3BI.

buonornueckoe okucieHue, WiIM KIETOYHOE JbIXaHue. Poib MUTOXOHApUI B Ipoleccax
Oouonoruueckoro oxucienud. Lluknudeckue peakuuu. OkucnuTenbHOEe (QochOopUIpOBaHUE.
Onepeusi membpannoeo zpaduenma npomonos. Cummes ATD: paboma npomonnou ATD-
cunma3zvl. llpeumymecTBa a’poOHOro MmyTHd OOMEHAa BEHIECTB TIepel  aHa’POOHBIM.
D¢ hEeKTUBHOCTH YHEPTETUIECKOTO OOMEHa.

JdemoHcTpannu

Hoprpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabnumsl u cxembl: «DoTocHHTE3», «JHeprerudeckuii oomen», «buocunres Oenkay,
«Ctpoenue hepmMeHTa», «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000py10BaHUE AJIsl IPUTOTOBJICHUS TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIMPENapaToB.

JlaGopaTopHas padora «/3yueHne KaTaTUTHUECKOM aKTUBHOCTU (DepMEHTOB (Ha IpuMepe
aMuIIa3bl WIK KaTaiaasbl)».

JladopaTtopnasi pa6ora «l3ydeHue ¢depMEHTATUBHOIO paCHICIUICHUS IEPOKCHUIA
BOJIOPO/Ia B PACTUTEIIbHBIX M dKHUBOTHBIX KIIETKaX».

JlabopaTopHasi padora «CpaBHeHHE TTPOIECCOB (POTOCHMHTE3A U XEMOCHHTE3a».

JladopaTopnasi padota «CpaBHEHUE TIPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacseacTeenHass nHGopManus 1 peaJnu3anus e¢ B KJIeTKe

Peakiun marpuuHoro cuHTes3a. [IpHHINIT KOMITIEMEHTAPHOCTH B PEAKIUSAX MATPUIHOTO
cuHTe3a. Peanmzanmsi HacineACTBEHHOM wWHpopManuu. ['€HeTHYeCKWid KOj, €ro CBOKMCTBA.
Tpanckpunius — marpuunblii cunte3 PHK. [IpuHIMDBI TpaHCKpUIIMK: KOMILIEMEHTapHOCTH,
aHTUNApAJUIENbHOCTh, ACUMMETPUYHOCTb. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
xknemxe. Hexooupyrowue PHK.

Tpancmsiius u e€ sranel. Yuactue TpancnoptHeix PHK B OGuocunTese Oenka. YcnoBus
ouocunTesa Oenka. KogupoBanue amuHokucinot. Ponb pubocom B GnocunTese Oenka.

Coepemennvie npedcmasnerus o cmpoenuu 2enog. OpraHuzalus reHoma y MmpokapuoT U
JyKapuoT. Perynsius akTHBHOCTH T€HOB y pokapuoT. ['unoresa onepona (®. XKaxo0, XK. Mano).
Monexkynsapuvie mexanusmvl 3Kcnpeccuu 2eHos y sykapuom. Ponb xpomamuma 6 pecynsayuu
pabomvi 2enog. Perynsuns 0OMEHHBIX IIPOLECCOB B KieTke. KieTouHslil romeocras.

Bupychl — HekiieTouHble GOpPMBI KU3HU U OOIUTaTHBIE Mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBHpYCOB, OaxtepuodaroB. Kuzuennviti yukn J{HK-codepacawux
supycos, PHK-cooepacawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasd,
unmezpasa.

BupycHsle 3a00neBanus yenoBeka, KUBOTHBIX, pactenuii. CIIM/], COVID-19, conmansHsie
Y MEJTUIIMHCKHE MPOOTIEMBI.



Buoungopmamuka: unmeepayus u anarusz d6orvuiux maccugos («bigdatay) cmpyxmypruix
buonoeuveckux oanuvix. Hanomexnonozuu 6 buonozuu u meduyune. [lpoepammupyemoie @yHkyuu
benxos. Cnocobvi 00CmasKu 1eKapcms.

JdemMoHcTpauuu

[Toprpetsi: H. K. Konbios, J{. . UBaHOBCKUI.

Tabmumelt u  cxembl: «buocuHTe3 Oenka», «[eHernueckuit kom», «Bupycs,
«baxTepuodarmy.

IIpakTnueckasi padora «Co3nanue MOJICIU BUPYCay.

Tema 8. ’/Ku3zHeHHBIH HUKJ KJIETKH

Knerounslii mukin, ero mepwonsl u perymsmus. MaTepdaza m muro3. OcoOeHHOCTH
MpoIeccoB, nportekaromux B uHTepdase. [loaroroska kinetku k aenenuto. [Ipecunrernyeckuit
(HOCTMUTOTUYECKHI), CHUHTETUYECKMH M IOCTCUHTETUYECKUM (IPEMUTOTUYECKHUI) MEpUOJIBI
nHTEp(a3BbL.

Marpuunsiii  cunte3 JHK —  penmukanus. [lpunmuner  perumkanuu — JJHK:
KOMILIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAIETBbHOCTb. MeXaHu3M
perumukanuu JJHK. Xpomocomsl. CTpoenne xpomocom. TernoMepsl u Tesiomepaza. XpoMOCOMHBIN
Ha0Op KJIETKH — KapuOTHI. [[UTIJIOUIHBIN W TarjouaHbI HaOOpBI XpoMocoM. I 'oMooruvHbIe
XpoMmocoMmsl. [1010BbIE XpOMOCOMBI.

Jenenne xietkn — muto3. CTaguu MUTO3a U MPOUCXOJAIINE B HUX Ipouecchl. THIIbI
muto3a. Kapruokunes u nutokunes. buonoruueckoe 3HadyeHre MUTO3A.

Perynsmuss MuToTHYecKoro Iukia KieTku. [Iporpammupyemasi kiaeTouHas rubenb —
aromnTo3.

Krnerounoe si1po, xpomMocoMsl, GyHKIIMOHATIbHAsI TeHOMUKA. Mexanuzmbl nponughepayuu,
oughghepenyuposxu, cmapenus u cubenu kiemox. «LJugpposasn kniemrkay — buoungopmamuveckue
Mooenu QYHKYUOHUPOBAHUS KIEeMKU.

JdemMoHcTpanuu

Tabnumsl u cxembl: «KU3HEHHBIH LUK KIETKH», «Muto3y», «CTpoeHHE XPOMOCOMY,
«Pennmukanusa JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpoIpenaparbl: «MHUTO3 B KJI€TKax Kopelka
JTyKay.

JlabopaTopHasi pabora «l/3ydueHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTax».

JlabopaTopnas padora «HaGmroneHue MuTo3a B KJIETKaX KOHYMKA KOpELIKa Jyka (Ha
TOTOBBIX MUKPOITpEnapaTax).

Tema 9. CTpoenne n pyHKIMH OPraHu3MoB

buonornueckoe  pasHooOpasue  opranu3MoB.  OJHOKJIETOYHBIC,  KOJIOHUAJBHEIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIbHOCTU OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeM, OJHOKJIETOYHbIE TPUObI, OHOKJIETOYHBIE BOJIOPOCIH, APyTryue NpoTUcThl. KonoHnanbHble
OpPTaHU3MBI.

B3aumocBs3p yacTeil MHOTOKJIETOYHOT'O OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak equHoe 1enoe. I'omeocras.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTelibHAs, IMOKPOBHAs,
MPOBOASIIAs, OCHOBHAs, MexaHnueckas. OcoOEHHOCTH CTpOeHUS, (PYHKIUN U PaCIONOKEHUS
TKAaHEH B OpraHax pacTECHUMU.

TkaHU ’KUBOTHBIX U YeoBeKa. TUIIbI )KUBOTHBIX TKAHEW: SNIUTENHAIIbHAS, COSUHUTEbHA,
MbIllIeyHast, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PYHKIUN M PaCIONOKEHHUsS TKaHEeW B OpraHax
KUBOTHBIX U Y€JIOBEKA.

Opransl. BereratuBHble 1 reHepaTUBHbIE OpraHbl pacTeHUid. Opranbl U CUCTEMbI OpPraHOB
KUBOTHBIX U 4enoBeka. OyHKIIUU OPraHoB ¥ CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrennii. Ckeners! OQHOKIETOYHBIX U MHOTOKJIETOUHBIX
XKUBOTHBIX. HapyXHbIi 1 BHYTpeHHUI ckesneT. CTpOoeHHEe U TUIIbl COEIMHEHUS KOCTEH.



JIBuxeHre oOpraHu3moB. JIBMKEHHE OJHOKJIETOYHBIX OpPraHu3MOB: aMEOOUIHOE,
KT'YyTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX PACTEHUIl: TPONU3Mbl WU HACTHH.
JIBM>KeHUE MHOTOKJIETOUYHBIX J)KHUBOTHBIX M UEJIOBEKA: MbIlIeyHas cucreMa. Pedruekc. CxenerHsie
MBIIIIIBI ¥ UX padoTa.

[Iuranue opranusmos. Ilornomenre BOAbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussMu. IluTaHue >KUBOTHBIX. BHYTPHUIIONIOCTHOE M BHYTPUKIETOYHOE IHILEBAPEHHUE.
[Iutanue MO3BOHOYHBIX KHUBOTHBIX. OTHENbl MUIIEBapUTENbHOrO TpakTa. IlumeBapurenbHbie
xenespl. [InmeBapuTenpHas cucTeMa 4enoBeKa.

Jpixanue opraHnu3MoB. Jlpixanue pactenuil. J(pixanue sxuBoTHbIX. Juddysus razos uepes
MOBepXHOCTh KieTku. KokHoe npixanue. [[pixarenbHas moBepxHOCTh. KaOepHoe W JEroyHoe
napIxaHue. JIpIxaHne NO3BOHOUYHBIX >KMBOTHBIX W YEJIOBEKA. OBOIIOLHUOHHOE YCIOKHEHUE
CTpPOEHMS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXarenbHas cUCTeMa 4enoBeka. MexaHusm
BEHTUJISILUM JIETKUX y NTUI U MIIEKONUTAIOIUX. Perynsauus apixanus. JpixareabHble 00bEMBI.

TpancriopT BemIECTB y OpraHuW3MoOB. TpaHCHOpPTHBIE CUCTEMBI pacTeHuid. Tpancmopt
BELIECTB Y )KUBOTHBIX. KpoBeHOCHas1 cuctema u e€ opransl. KpoBeHOCHas cucTeMa O3BOHOYHBIX
KUBOTHBIX U uyesoBeka. Cepjle, KpOBEHOCHBIE cocylnbl M KpoBb. Kpyru kpoBooOpaiieHus.
OBOJIIOLIMOHHBIE YCIOKHEHUSI CTPOEHUST KPOBEHOCHOW CHUCTEMBI I03BOHOYHBIX YKHUBOTHBIX.
PaGora cepana u e€ perynsius.

Beinenenne y opranusmoB. Beigenenue y pacreHuil. BelueneHue 'y  KMBOTHBIX.
Cokparurenbabie Bakyosnu. Opransl BeiieneHus. unprpanus, cekperus u o0paTHoe BcachblBaHHE
KaK MeXaHU3Mbl paboThl OpraHoB BbiAeneHUs. CBSA3b MONOCTH Tela C KPOBEHOCHOHW U
BBIJICJINTEIIBHOM CUCTEMaMU. BbljenieHre y IO03BOHOYHBIX JKMBOTHBIX M uenoBeka. Ilouxwm.
Crpoenue u pyHkunoHUpoBaHUE HePpoHa. OOpa3oBaHHE MOUH y YeJIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepuid U LIUCTHI
MpoCTeNIINX. 3aluTa y MHOTOKJIeTOYHbIX pacteHuil. Kyrukyna. CpeacrtBa naccUBHON H
XUMHYECKOH 3alnThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX )KMBOTHBIX. [[OKpOBBI M X MPOM3BOJAHBIE. 3alIUTa OpraHu3Ma
oT Oone3Hei. MMMyHHas cuctema uyenoBeka. KIeTOUuHBIH M TyMOpajJbHBIH HMMYHUTET.
Bpoxnénusiii ¥ npuUOOpeTEHHBIM  crenupUYecKkuii UMMYyHUTET. Teopusi KJIOHAJIbHO-
cenektuBHOro ummynuteta (I1. Dpnux, ®. M. bepner, C. Tonerasa). BocmanurenbHbIe OTBEThI
opranu3moB. Poib BpOXKJIEHHOTO0 UIMMYHHUTETA B PAa3BUTHH CUCTEMHBIX 3a001€BaHUN.

PazgpaxxuMocTe M peryimsanus y OpraHu3moB. Pa3apaxuMocTs y OJHOKIIETOYHBIX
opranu3MoB. Takcuchel. PazipaxuMocTh M peryisinus y pacTeHuil. PocToBbie BellecTBa U HUX
3HAYCHHUE.

HepBuas cucrema m pediexTopHas peryisinus y >KUBOTHBIX. HepBHas cucrema u eé
OTJENbl. DBOIIIOIMOHHOE YCIO0KHEHHE CTPOEHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiekc u peduekropHas ayra. besycioBHbeie u
YCIIOBHBIE pe(IICKCHI.

['ymopanibHast peryisiuuss W SHIOKPMHHAs CHUCTEMa JXMBOTHBIX M 4enoBeka. JKenesbl
JHJIOKPMHHOW CHCTEMBI M HUX TOpMOHBL. JlelicTBue TOpMOHOB. B3auMMOCBA3b HEPBHOM U
SHJOKPUHHOMN cucteM. [ mmoTanaMmo-rurnodusapHas cucrema.

JdemoHcTpaunu

[Toptper: U. I1. I1aBnos.

Tabmuuer 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOJIOPOCIHY,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBbIX pacTeHMiD», «CHCTEMbl OpPraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHME HaceKOMbIX», «TKaHM pacTeHuiD»,
«KopneBrle cucremel», «CtpoeHue crtedns», «CTpoeHue JHUCTOBOM MIAacTHMHKWY, «TkaHm
KUBOTHBIX», «Ckener uenoBekay», «llumeBapurenbHas cuctrema», «KpoBeHOCHas cucTemay,
«/pxarenpHass cucrema», «HepBHas cucrema», «Koxa», «MplleyHas —cucremay,
«BpiaenuTenbHas cucreMa», « JHIOKpUHHAs cucremay, «CTtpoeHue Mblib, «MMyHUTETY,
«Kumeynomnonoctusle», «CxeMa NUTaHUs pacTeHui», «KpoBeHOCHbIE CUCTEMBI MO3BOHOYHBIX



KUBOTHBIX», «CTpoeHue ruzpel», «CTpoeHue miaHapun», «BHyTpeHHee CTpOECHHE AO0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmbIkaromuxcs», «HepBHass cucrema nrtuiy, «HepBHas cuctema MIIEKONMUTAIONIIUXY,
«HepBHas cucrema yenoBekay», «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOIM, MHKpPOIpenapaThl OJHOKIETOUHBIX OPraHU3MOB,
MHUKpOIIpenaparhl TKaHEHW, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOKUX, KUBBIE
9K3EMILISAPbl KOMHATHBIX PACTeHHM, repOapiu pacTeHUN pa3HbIX OTIEJIO0B, BIAXKHBIE IpenapaThbl
KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJUIEKIIMN OECIO3BOHOYHBIX )KHUBOTHBIX, CKEJIET YeJIOBEKa,
000pyAOBaHUE AJIs1 JEMOHCTPAIMK ITOYBEHHOT'O ¥ BO3/IYIIIHOT O TUTAHUS pacTeHU, pacilerieHus
Kpaxmaja U OeJKoB Moj AelcTBUEM (PEPMEHTOB, 0OOPYIOBAHUE JJISl IEMOHCTPAIMHU OMNBITOB IO
W3MEPEHHUIO JKU3HEHHOM EMKOCTH JETKMX, MEXaHM3Ma JIbIXaTeJIbHbIX JABWKEHUN, MOJAEIU
TOJI0OBHOT'O MO3I'a PAa3JINYHBIX )KUBOTHBIX.

JlabopaTopnasi padora «/3yueHue TKaHe pacTeHUI.

JlaGopartopHas padora «/3yueHre TKaHel )KUBOTHBIX).

JlabopaTopHasi pabora «l3ydueHne opraHoB IBETKOBOTO PACTECHUSI.

Tema 10. Pa3MHoOkeHHMe ¥ pa3BUTHE OPTaHU3MOB

®DopMBI pa3MHOKEHHUST OPTaHU3MOB: Oecroioe (BKIII0Yasi BET€TATUBHOE) U MOI0BOE. Buas
6ecros0ro pa3MHOKEHHs: TIOYKOBaHHE, CIIOPYJIALUs, (pparMeHTalus, KIIOHHPOBAaHUE.

[TonoBoe pasmHoxeHue. IlomoBele KieTku, uaum ramersl. Meio3. Craguu Meiio3a.
[ToBenenne xpomocoM B mero3e. Kpoccunroep. bruonoruueckuid cMbICa Melo03a U TOJOBOIO
npouecca. Melo3 1 ero MecTo B dKU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pazsutue. ['amerorenes y >kuBoTHbIX. [lonoBeie xene3pl. OOpa3oBanue
Y pa3BUTHE MOJOBBIX KJIeToK. CriepmaToreHes u oorenes. CTpoeHHe MOJIOBBIX KIETOK.

OmogoTBopeHre U 3MOpHOHANBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIJIOOTBOPEHHUS:
HapyxHoe, BHyTpeHHee. [lapreHorenes.

WNHauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOrus — HayKa O Pa3BUTUU
opranusMoB. Mopghozenes — o0na u3 enasnvix npobrem smopuonocuu. Konyenyus mopgocenos u
mooenu mopgozeneza. Ctaguu SMOpUOTeHe3a KUBOTHBIX (Ha Mpumepe narymkH). JpoOnenue.
Tunsl npoGnenus. Jemepmunuposanunoe u nedepmunuposantnoe opodnenue. bnacmyna, munol
onacmyn. OCoOOEHHOCTH IPOOJICHUS MIICKOIUTAIOIIMX. 3apOJIBIIIEBBIC JIUCTKUA (TacTPYISIns).
3akyajka OpraHoB M TKaHEH W3 3apoJblIIEBbIX JIUCTKOB. B3aumHOe BiMsHME yacTel
Pa3BUBAIOIIETOCS 3apO/IbIIIa (SIMOPHOHANBHAS HHAYKINSA). 3aKJIa/IKa IJIaHa CTPOSHUS KHUBOTHOT'O
KaK pe3yJIbTaT HepapXUYeCKUX B3aHMMOJCHCTBUI reHoB. BiausHue Ha sMOpHUOHaIbHOE pa3BUTHE
pa3NIuYHbIX (PAKTOPOB OKPYIKAIOIIEH CpeIbl.

Poct u pasButue xuBoTHBIX. llocTaomOpuonanbHbld mnepuox. [Ipsmoe u Hempsimoe
pazButue. Pa3Butue c¢ meramopdo3oM y O€ClO3BOHOYHBIX U TIO3BOHOYHBIX IKUBOTHBIX.
buonornueckoe 3HaueHue MPSAMOro U HEMPSMOrO Pa3BUTHUS, UX PACIPOCTPAaHEHUE B IIPUPOJE.
Tunsl pocra XUBOTHBIX. PakTOphl PETYNIALMM pPOCTa JKUBOTHBIX M uyenoBeka. Craguu
MOCTAIMOPUOHANIBHOTO Pa3BUTHS y KUBOTHBIX M uenoBeka. [leprojsl OHTOreHe3a ueioBeKa.
Crapenue u cMepTh Kak OMOJIOrHYECKHE MPOLIECCHI.

PasmHuoxenue u pa3Butue pacrenuil. ['ameroput u cnopodpur. Meiio3 B )KU3HEHHOM IHKIIE
pactenuii. OOpa3oBaHme CIIOp B Mporiecce Meio3a. ['amerorenes y pacrenuii. O1ioI0TBOpEHHUE U
pa3BUTHE PACTUTENBHBIX OpPraHU3MOB. JIBOMHOE OMIOAOTBOPEHUE Y IBETKOBBIX PACTCHUM.
OO6pa3zoBaHue U pa3BUTHE CEMEHU.

MexaHu3Mbl PETyJISUU OHTOr€HEe3a Y PaCTEeHUM U KUBOTHBIX.

JdemoHcTpanuu

[optpersr: C. I'. HaBamun, X. [lInemasn.

Tabnuubl 1 cxembl: «BereraruBHoe pazMHOXeHUE», « THUIBI OECTIONOro pa3MHOKCHUS»,
«Pa3MHOXEHUE XJaMUJIOMOHANbB», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3n, «Xpomocombl», «l'amerorenes», «CrTpoeHue SHUEKIETKM W CHEepMaTO30Maay,
«OCHOBHBIE CTaIUM OHTOTeHe3a», «[IpsiMoe u Henpsimoe pa3BUTHEY, «Pa3BUTHE MACKOTO KYKay,



«Pa3zButne capaHum», «Pa3zBuTue IArymku», «/{BoiiHOE OIUIOJIOTBOPEHHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsH OJHOAOJIBHBIX U JABYIOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KamycTbl», «’KU3HEHHBIN UK MXa», «<KU3HEHHBIN UKII TalIOPOTHUKAY, «KU3HEHHBIN
LUKJI COCHBD».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOMpEenaparhl SUIEKIECTOK U CIIEpMaTO30U/10B,
Mozelnb «L{UKIT pa3BUTHS JISATYIIKA Y.

JladbopaTtopnasi paGora «lV3yueHue CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparaxy.

IIpakTuyeckass padora «BblsiBlIeHHE NMPU3HAKOB CXOJICTBA 3apOABIIIEH MO3BOHOUYHBIX
YKUBOTHBIX).

JlaGopaTtopnas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUIN.

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U M3MEHYMBOCTH OPraHN3MOB

Wcropus craHoBiieHUs U pa3BUTUS T€HETUKHU Kak Hayku. Pabotsl I'. Mengens, ['. ne @pusa,
T. Moprana. Ponb oreuecTBeHHBIX YU€HBIX B pa3Butum reHetuku. Padotsr H. K. Komisirora, H. U.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHBIE
TeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA U PELECCUBHBI NpPHU3HAK, TOMO3MIOTA,
TeTepO3UroTa, YMCTas JUHUS, THOPHUABI, TeHOTHIN, (eHOTUN. OCHOBHBICE METOABI T'C€HETHKH:
TUOPUIOIOTHYECKHH, ITUTOIOTUUECKUM, MOJIEKYIISIPHO-TEHETUICCKU .

JdemoHcTpanuu

[optpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. J[. Kapneuenko, 10. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

Tabnuips! U cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKpEIIBAHUS.

JlaGopaTopnasi pa6ota «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepsbiit 3axkoH MeHienst — 3akoH eAMHO00pa3us rTuOpuI0B
nepBoro nokoneHus. [IpaBuno nomunupoBanus. Bropoil 3axkon MeHnzens — 3aK0H pacuenieHus
npu3HaKoB. lluTomormdyeckne OCHOBBI MOHOTHOPHAHOTO CKpEIIMBAaHUA. [ WIIOTE3a YHUCTOTHI
ramer.

AHanusupytomee — ckpemuBaHue.  [IpoMexyTOuyHBIM ~ XapakTep  HacJeJIOBaHMUS.
PaCHICHJ'IeHI/Ie IMPHU3HAKOB TP HCIIOJIHOM JOMHUHHUPOBAHWH.
JurubpunHoe ckpemmBaHue. TpeTudt 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO

HaclleZI0BaHusl MPU3HAKOB. L{UToMOrnueckue OCHOBBI TUTHOPUIHOTO CKpPEIUBAaHUS.

CuemienHoe HacneaoBanue nmpuzHakoB. Pabotel T. Moprana. CuernieHHoe Haclie10BaHNe
T€HOB, HAPYIIEHHE CLETUICHUS] MEKly T€HaMH. XpOMOCOMHasl TE€OPHsI HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPENEJIEHUs IoJa. AyTOCOMBI M IIOJIOBbBIE
XpOMOCOMBI. ['OMOraMeTHblii M rereporaMeTHbIl Moi. ['eHeTudeckas CTPyKTypa IIOJOBBIX
xpoMocoM. HacnenoBanme npu3HaKoOB, CHEIIIEHHBIX C ITOJIOM.

l'enotun kak wnenoctHass cucrtema. llneloTponuss — MHOXECTBEHHOE JIEMCTBHE TEHA.
MHOX€eCTBEHHbIN ajuienn3M. B3auMonencTBue HealeNbHbIX T€HOB. KOMIUIEMEHTapHOCTb.
Onucraz. [Tonmumepus.

['eHeTnyeckuil KOHTPOIb pa3BUTHUSL PACTEHUM, JKUBOTHBIX M YEJIIOBEKA, a TaKKe
(U3MOTOrMYECKUX MPOLIECCOB, IOBEACHUS M KOTHUTUBHBIX (DYHKIMHN. ['eHeTHUecKre MeXaHU3Mbl
cUMOHOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MH — MapasuT» U «XO35IMH — MUKPOOHOM.
I'eneTnyeckue acmeKThl KOHTPOJS U MU3MEHEHHS HACIEICTBEHHOW MH(OPMAIMK B MOKOJICHUSIX
KJIETOK U OpPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsi: I'. Menaens, T. Mopran.

Tabmuuer u cxemsl: «llepBbiii U BTOpOii 3akoHbl Menzensy, « Tperuii 3akoH MeHnens»,
«AHanu3upyrollee ckpemuBanue», «Henonnoe nomuHupoBanue», «CLUEIVIEHHOE HaclleJOBaHHE



MIPU3HAKOB y Ipo30¢huibl», «I'eHeTnka nonay, «Kapuorun yenosekay, «Kapuorun npo3oduisn,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienu3M», «B3anMoaeicTBue reHoB.

Ob6opynoBaHue: MOAETb Ul AEMOHCTPALlUU 3aKOHOB €JMHO00pa3us THMOpPUIOB MEPBOrO
MOKOJIEHUS! W pacILEeIUIeHUs] IPU3HAKOB, MOJENb JJs JEMOHCTPAllUM 3aKOHA HE3aBUCUMOTO
HAaCJEA0BAHUS MMPU3HAKOB, MOJENb JJI1 JEMOHCTPALMH CLUEIJIEHHOTO HACIIEJOBAaHUS MPU3HAKOB,
CBETOBOW MHKPOCKOII, MHKporpenapar: «/[pozoduiay.

[IpakTnueckas padora «l3yuyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
TPO30(HITBD.

IIpakTnueckass padora «/3yyeHue pe3yabTaTOB JAUTHOPHIHOIO CKpEIIMBAHUS Y
IPO30(QUITBI.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBue reHotuna u cpeabl npu (opMupoBaHMM (eHOTHNA. V3MEHYHBOCTD
npu3HakoB. KauecTBeHHble U KOJIWYECTBEHHbIE NpPHU3HAKU. Buasl U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHASI.

MoudukanroHHas U3MEHYMBOCTb. Ponb cpeabl B pOpMHUPOBAHUU MOIU(PHUKAIIMOHHON
n3MeHunuBocTd. Hopma peakuuu npusHaka. BapuannoHHbIN psn v BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'enotunuueckass wu3MeHUUBOCTb. (CBOMCTBA TE€HOTUIIMYECKOM HM3MEHYMBOCTH. Bumpl
TeHOTUITNYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaI[HOHHASL.

KomOunaTtnBHas M3MEHUYHMBOCTh. Mei03 M MOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
W3MEHUYUBOCTU. Posb KOMOMHATUBHOM U3MEHUYMBOCTH B CO3JaHUU T€HETHUECKOT0 pa3HO0Opasus
B IIpe/ieax OJHOr0 BU/A.

MyrannonHass W3MEHYMBOCTh. Buibl MyTanuii: reHHble, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYLUPOBAHHBIE MYTalUU. SIOEpHbIE U IUTOILIA3MATHYECKHE MYTalUu.
Comarnueckue U 1oJi0Bble MyTanuu. IIprunMHBl BO3HUKHOBEHHMS MyTalui. MyrareHbl U UX
BIIMSIHUE HA OpPraHu3Mbl. 3AaKOHOMEPHOCTH MYTALIMOHHOIO Ipoliecca. 3aKOH I'OMOJIOTMYECKUX
psanoB B HacnenctBeHHod u3MmeHumBoctu (H.M. BaBunoB). BHesnmepHas W3MEHUHMBOCTH U
HaCJIEICTBEHHOCTb.

Onucenemurxa u 3NUEHOMUKA, POb INUSEHEMUYECKUX (PaKmopos 6 HACNe008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemMoncTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabaumsl u cxembl: «Buabpl u3MeHUuMBOCTH», «MoaudukanroHHas HW3MEHUYHUBOCTDHY,
«KomOuHaTHBHAsI U3BMEHUUBOCTBY, «Meio3», «OmnonorBopeHuey, «I enernueckue 3a00neBaHus
yenoBeKay, « Buasl mytamuiny.

O6opynoBaHue: >XMBble M TrepOapHble SK3EMIUISIPhl KOMHATHBIX PAacTeHHM, PUCYHKU
(poTorpadun) KUBOTHBIX C PA3TMUHBIMU BUAAMU U3MEHYHBOCTH.

JlaGopaTtopnasi padora «lVccienoBaHue 3aKOHOMEPHOCTEH  MOIUPUKAMOHHON
U3MEHUYHUBOCTH. [TocTpoeHne BapUaIllMOHHOr O pPsijia U BApHAlMOHHON KPUBOM».

IIpakTnyeckas padora «Myrauu y Apo30Quiibl (Ha TOTOBBIX MUKPOIIPENIapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kaprnorun wyenoseka. MexayHapoaHas MporpaMma MCCIEJOBAaHUS T€HOMAa YEJIOBEKA.
MeToapl U3ydeHUs TEeHETUKU UYeIOBEKa: FeHeallornYecKuii, OMM3HEIOBBIM, [IUTOTCHETUYECKUH,
MOMYJISIIMOHHO-CTaTUCTUYECKUN, MOJEKYJIApHO-reHeThUecKuidl. COBpEMEHHOE ONpe/elieHne
TeHOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBaHKE, TeHOTUIIMPOBAaHKE, B TOM uncie ¢ nomouisio [TLP-
aHanuza. HacnenctBenHsie 3a00neBanus 4enoBeKka. | eHHble 1 XpOMOCOMHBIE O0JIE3HU YeI0BeKa.
bone3nn ¢ HacneACTBEHHOM MpPeApPaCHONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW T€HETUKH B
MPEIOTBPAlICHUN U JICUEHUU TeHETHYECKUX 3a00JieBaHUN uenoBeka. MeauKo-TeHEeTHYecKoe
KOHCYNIbTHpOBaHHE. CTBOJIOBBIE KIIETKU. [IOHATHE «T€HETHYECKOro Tpy3a». DTUYECKHUE aCEeKThI
UCCIIEIOBaHM B 00JIACTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIJIETOK.



['enernyeckuie ¢GakTOpbl MOBBILICHHONW YYBCTBUTEJIBHOCTH 4YeJIOBEKa K (U3NYECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpYKarolleld cpeabl. ['eHeTnueckas MpeapacroNiokeHHOCTh
YeJIoBeKa K MaTOJIOTHsIM.

JdemMoHcTpauuu

Tabnumpl u cxemsl: «Kapuotumn yenoBeka», «MeToAbl U3YYEHUS] T€HETHKU YEIOBEKa»,
«"eneTnyeckue 3a001€BaHUS YETOBEKAY.

IpakTuyeckasi padora «CocTaBieHHUE U aHATU3 POIOCTIOBHON.

Tema 15. Cesiekuiusi OpranHu3sMoB

JomecTukanus U ceneKius. 3apokJeHHE CeNeKIUU W JoMmecTtukanuu. Yuenue H. U.
BasuiioBa o LleHTpax nporcxokJIeH!sI 1 MHOrooOpa3usi KylIbTypHBIX pacTeHuid. Ponb cenexuuun
B CO3/IaHUH COPTOB PACTEHUH U MOPOJ KUBOTHBIX. COpT, MOpOAa, IITAMM. 3aKOH TOMOJIOTHYECKUX
pAnoB B HacleacTBeHHOM n3MeHunBoctd H. M. BaBuiioBa, ero 3HaueHue s CENIEKLMOHHOU
paboTHI.

Mertonpl ceneKimoHHoN padoThl. MIckyccTBeHHBINH 0TOOp: MAacCOBBIA M MHIUBUIYATbHBIN.
Drtanbl KOMOMHAIIMOHHON cenekuuu. VcmbITanue Mpou3BOMUTENEH MO MOTOMCTBY. OTOOp MO
TEeHOTHUIY C TTIOMOIIBIO OIIEHKH (PEHOTHUIIA TTOTOMCTBA M OTOOP IO TEHOTHUITY C TTIOMOIIBIO aHAII3a
JIHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJ] CEJIeKIMOHHON paboTel. PanuanuoHHBIN U
XUMHUYECKANW MYTareHe3 Kak WCTOYHHK MYTallMid y KYJbTYpHBIX (OPM OpraHu3MOB.
Hcnonp3oBaHre TEHOMHOTO PeAaKTUPOBaHUS M METO10B pekoMOnHaHTHBIX JITHK mis momyyenus
HCXOJHOTO MaTepHraa Jisl CEJICKIUU.

[Monyyenne monmuruionioB. BHyTpuBHmoBas rubpuamzanusa. biuskopoacTBeHHOe
CKpelruBaHue, uiu WHOpuauHT. HepoacTBeHHOE CKpeluBaHue, Win ayrOpuauHr. ['eTepo3uc u
ero npuuuHbl. Mcronb3oBaHue rerepo3uca B cenekuud. OtpanéHHas TrUOpUAM3AIMS.
[Ipeononenne Oecrutofusi MEXBHUIOBBIX THOPUAOB. JlOCTHIKEHHS CENEKIUH pACTEHUH U
KUBOTHBIX. «3€1EHAs pesontoyusy.

CoxpaHeHHE U HM3YyYEHHE T'€HETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUW M HUX JUKHUX
poauyeid sl CO3AaHMs HOBBIX COPTOB M THOPHIOB CEIbCKOXO03SHCTBEHHBIX KYIbTYp. HM3yueHue,
coxpaHnenue u YnpaeieHue 2eHemudecKUMu pecypcam CelbCKOX03AUCMBEHHbIX U NP OMbICI08bIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCm8YIoOWUX U cO30aHUsl HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOoM Yucie ¢ NPUMeHeHUeM CO8PEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUl, Nepedosblx uoel u
nepcneKmuBHbIX MexHoI02Ul.

JdemoHcTpanuu

Ioprpersr: H. M. Basuiios, . B. Muuypus, I'. JI. Kapnieuenko, I1. I1. JIykssnenxo, b. JI.
Acraypos, H. bopnoyr, JI. K. benses.

Tabnuis! u cxembl: «L{eHTpbI MPOUCXOXKACHNUS U MHOT000pa3usi KyJbTypHBIX pACTCHHID,
«3aKOH TOMOJIOTMYECKUX pAJIOB B HACIEICTBEHHOW H3MEHUYHUBOCTH», «METOMbl CEIEKLHN,
«Otnanénnas rudpunuzaiusy», «Myrarenesy.

JlabopaTopHasi paGora «/3ydyeHne COPTOB KyJIbTYPHBIX PAaCTEHUN M MOPOJ JOMAIIHUX
YKUBOTHBIX».

JlabopaTopHasi padora «/3yueHrne METOI0B CENIEKITUU PACTEHUI.

IIpakTnueckast padora «lIpuBuBKa pacTeHHIN».

Ikekypeusi «OCHOBHBIE METOJBI M JTOCTHXKEHUSI CENEKIIMH PACTeHH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOUCHBITATENILHBIN YY4acTOK, B TEIUTMYHOE
XO03SICTBO, B JIaOOPaTOPHUIO arpOYHUBEPCUTETA MIIK HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJI0OTHA U CHHTeTHYeCKAs! OMOJIOTUS

OOBEKTHI, HCIONb3yeMble B OHMOTEXHOJIOTMHM, — KIETOYHBIE M TKAHEBBIE KYIbTYPHI,
MUKPOOPTaHU3MBI, HMX XapaKTepUCTHUKA. TpaauiMoHHAas OMOTEXHOJOTHs: XjeOoredueHue,
MOJTy4YeHHe KUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENHE. MukpoOuonornueckuit cuaTe3. OOBEKThI
MHUKpPOOHOIOTHYECKUX TeXHOoIorui. [Ipon3BoacTBO OenKa, aMHIHOKHCIIOT U BUTAMHUHOB.



Co3anue  TEXHOJOTMA W MHCTPYMEHTOB  IICJICHANPABICHHOIO HW3MEHEHHUS W
KOHCTPYUPOBAHHUSI TEHOMOB C LIEJIbIO MMOJYYEHHUsI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEp KaIlIUX
HE BCTpEUaroIuecs B MpUpoe OMOCHHTETUYECKUE ITYTH.

Kinerounass mHkeHepus. MeTonpl KylbTypbl KIETOK M TKaHEH PacCTEHUM WM KUBOTHBIX.
Kpuobanku. Comaruueckas ruOpuaM3alMs U COMaTHYeCKHil sMOpuoreHes. Mcmomb3oBaHue
rarioOuJ0B B CEJIEKUUU pacTeHUi. [lonyuenue MOHOKIOHANbHLIX awmumen. FHcnonvszosanue
MOHOKIIOHANbHBIX U NOJUKIOHAILHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOA0TBOpPEHUE.
PexoHCcTpyKIIHS SIMIIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METO/I TPAaHCIUIAHTALIMH SIACP KIIETOK.
Texnonoeuu  0300poGneHUs,  KVIbMUBUPOBAHUS U  MUKPOKIOHANILHO20 — PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasA U TeHHasi MHKeHepus. VICKyCCTBEHHBII CHHTE3 reéHa M KOHCTPYUPOBaHUE
pexomOunanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCIIEKTUBBI
XpOMOCOMHOW M T€HHOW MH)XEHEPHH. OKOJIOIMYECKHE U D3TUYECKUE MpoOJIeMbl TE€HHOMN
VWHXEHEPUHU.

Meaunuackue 6uorexunonoruu. [loctrenomuas nudposas menununa. [TI[P-quarnoctuka.
MeTtabooMHBIN aHANIKW3, TEHOIIEHTPUUECKUHN aHAIN3 ITPOTeOMa YeJIOBEKa JIJIsl OLIEHKU COCTOSTHUS
ero 3710poBbsl. Vcronp30BaHre CTBOJIOBBIX KJIETOK. TapreTtHas Tepanus paka. 3 D-6nonnxenepus
Ui pa3paboTKu (yHIaMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHH, CO3IaHUsI KOMILIEKCHBIX
TKaHEH COYeTaHHEM TEXHOJOTHI TPEXMEpPHOro OMONMPUHTHHTA M CKaQQOIAUHTA U pEIICHUS
3a/1a4 ePCOHATN3UPOBAHHON MEIUIMHBI.

Co3ganne BEKTOPHBIX BaKIUH C ILETbI0 oOecredyeHus: KOMOWHHUPOBAHHOM 3allUTBl OT
Bo30yauteneit OPBU, ycranoBiieHHMe MONEKYISPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
COJIEp KaIINX BUPYCOB, BHI3BIBAIOLIUX 0CO00 OMacHbIe 3a00IeBaHMsl YEIOBEKa U KUBOTHBIX.

JeMoHCcTpanun

Tabmumelt u  cxembl: «/crmonbp3oBaHHE MHUKPOOPTAaHU3MOB B IPOMBIIUICHHOM
MIPOU3BOACTBEY, «KileTouHass nHKeHepus», «I eHHas HHXKEHEepUsD».

JladopaTopnasi padora «3yueHrne 00beKTOB OMOTEXHOTOTUM.

IIpakTnyeckas padora «lloayueHne MOITOYHOKHUCIBIX TPOAYKTOBY.

IKekypeusi «broTexHoIorus — BaxKHeas mporu3BoIUTENIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:xieHue U pa3BUTHE 3BOJIOLMOHHBIX NPeICTABJICHUN B 0M0J10THH

OpomonnonHas teopusa Y. Jlapsuna. [Ipeanocsuiku BO3BHUKHOBEHUS JapBUHU3MA. JKHU3Hb
U Hay4dHas JnearenbHocTh Y. JlapBuHa.

JBuxymue cunbsl sBomouuu BuaoB 1o Y. JlapBuHy (BbICOKass HWHTEHCUBHOCThb
pPa3MHOXKEHHUS OpraHU3MOB, HAacleIACTBEHHAas H3MEHYMBOCTh, OOprba 3a CyILIECTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunterndeckoit Teopuu 3Bomtonuu (CTD). HeliTpanbHas Teopus IBOITIONUU.
CoBpeMeHHas HBOJIIOLIMOHHAS OMONOrus. 3HAYeHHE SBOJIIOLIMOHHOW TeopHH B (hOpMHUpPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemMoHcTpanuu

[optpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, D. XK. Cenr-Unep, XK. Kiosse, Y.
Hapsun, C. C. YerBepukos, . U. IlImansraysen, /. Xonaeitn, /1. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoit npuponsl (mo K. Jlunnero)», «JlecTHuna >KuBbIX
cymects (1o Jlamapky)», «Mexanu3m ¢GopMUPOBAHUS TTPUCTIOCOOJICHHH Y PACTCHUH U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta nyremectsust U. Jlapsunay, «Haxonku Y. Jlapunay,
«Dopmbl 60pBOBI 32 cyliecTBOBaHUE», «Iloposl ronydeit», «MHoroobpasue KyabTYpHbIX (opM
KarmycTel», «llopoabl AOMamHUX JKUBOTHBIX», «Cxema o0pa3oBaHUS HOBBIX BUAOB (rmo Y.



HapBuny)», «Cxema COOTHOIICHHUS ABWXKYIIMX CHJI 3BONOLMM», «OCHOBHBIE IOJOXEHUS
CUHTETUYECKON TEOPUU IBOIIFOLIUNY.

Tema 2. MUKpPO3BOTIOLUSA H €€ Pe3yJIbTAThI

[onmynsiuust kak sieMeHTapHas eAuHuna 3SBoolMH. COBpEeMEHHbIE METOIbl OLEHKU
TeHETUYECKOr0 PA3HOOOPa3Hs U CTPYKTYpPHI monynsaiuii. I3MeHneHne reHooH1a MOMyIAUNA KaK
3JIEMEHTAapHOE HBOJIIOLIMOHHOE fBJIEHHE. 3aKOH TeHeTuueckoro pasHoBecus JIx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (DAKTOPBl (IBMXKYIIUE CHIIBI) O3BOJIOUMU. MyTallMOHHBIN MpOIEecC.
KomOunaTtuBHas n3mMeH4nBOCTh. lpeiid reHoB — ciyyaiiHble HeHalpaBJIeHHbIE U3MEHEHUS 4acTOT
aenedd B momyssiusax. Dddekr ocHoBatens. Ipgexm dOymuiiounozo eopaviuika. CrudiceHue
2EHeMUYeCcKo20 pa3Hooopasus. npuyunvl u cieocmsusi. Ilposenenue s¢pgpexma opetigha eernos 6
oonvwux u maneix nonyiayusax. Murpauuu. M3omsanms  nomynsuuii:  reorpaduueckas
(mpocTpaHcTBeHHAas1), Ouogoruyeckas (penpoyKTUBHAs).

EctectBennbIii oTO00p — HampaBisromuii ¢aktop sBomonuu. POpMBI €CTECTBEHHOTO
oTOOpa: ABMXKYIIMN, CTaOMIM3MPYIOMIMH, paspeiBaromuil (nu3pyntuBHbIif). [ToroBoit otOop.
Bo3HUKHOBEHNE 1 3BONIOIUS COLUATBHOIO ITOBEICHUS KUBOTHBIX.

[Tpucnoco6ieHHOCTh OpraHU3MOB Kak pe3yjibTaT MHUKPOIBOMIONUU. BoO3HHWKHOBeHHE
pucrocoOneHuit y opranu3mMoB. ApoMopdo3bl 1 uanoagantauuu. [Ipumeps! npucrnocoOneHuit y
OpraHu3MoB: Mopdonoruyeckue, (QU3HOIOTHYECKHe, OHOXMMUYECKHE, IOBEICHYECKHUE.
OTHOCUTENBHOCTD MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u ctpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHUKPOIBOIIOLHUU.
W3onsmuss — wiroueBoil ¢(akrop BumooOpazoBanus. Ilytu u cmocoOsl BuA000pa3oBaHUS:
ajutonaTpuueckoe (reorpauveckoe), CHUMIIATPUUYECKOE (DKOJOTHYECKOE), «MTHOBEHHOE
(monummonuzanus, Tubpuansanus). JIuTeIbHOCTh SBONIOIIMOHHBIX TPOIIECCOB.

Mexanu3mbl GOpMHPOBAHUS OMOTOTHYECKOr0 pa3Ho00pa3usl.

Ponp  sBomonuoHHOM Oumosoruu B pa3pabOTKe HAy4yHBIX METOJOB COXpaHEHUs
OouopazHooOpaszus. MUKpPOIBOMIONMS W KOIBOMIONHUS Mapa3UTOB M HMX XO035€B. MeXaHU3MbI
(hopMUpOBaHUS YCTOMYMBOCTU K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Toptpetsi: C. C. YerBepukos, D. Maiip.

Tabuuue! u cxembl: «MyTalMoOHHasE U3MEHUUBOCTEY, «IlOMyJIsIIMOHHAsA CTPYKTypa BUIA»,
«Cxema mposiBieHMs 3akoHa Xapau—BaiiHOepra», «J/IBHKyIIME CHJIBI  SBOJIIOLIMMY,
«OKOJoruyecKkass H3O0JSIUs TMONyJAnuil ceBaHckor (openny», «['eorpaduyeckas H30IAIUS
JMCTBEHHUIIBI CHOMPCKOM U JMCTBEHHMIIBI 1aypcKoity, «llomynsaunoHHble BOTHBI YHCICHHOCTH
XHITHUKOB U XKepTB», «Cxema JIelcTBHA ecTecTBEHHOro oroopa», «Dopmbr OoprOBI 3a
CYILIECTBOBAHUEY, «MHaycTpuanbHbId MEJIaHU3M, «Kussbie HCKOMaeMbIe»,
«IlokpoBUTENBCTBEHHAs OKpacKka JKMBOTHBIX», «lIpenymnpexnaromas oKpacka >KHUBOTHBIXY,
«®Puznonoruueckue agantanuny, «IIpucnoco0IeHHOCT OPraHU3MOB U €€ OTHOCHTEIbHOCTBY,
«Kpurepun Buma», «Bunsl-nBoitHuku», «CTpykTypa Buaa B 1npupoae», «CrocoOsl
BU000pa3zoBanus», «leorpaduueckoe BuI0OOpazoBaHUE TPEX  BUAOB  JIAHJBIIICH»,
«DKOJIOrMYecKoe BH000pa3oBaHue BUIOB CUHUI, «[lomumumonnsl pactenuit», «KamycTHO-
peICUHBIN THOPUTY.

O6opynoBaHue: repOapuu pacTeHUM, KOJUIEKIIUU HACEKOMBIX, dydena MTHI] U 3Beped ¢
pUMEpaMHU Pa3IUYHBIX MPUCIOCOONCHHM, Yydyena NTUI] U 3Bepeil pasHBIX BHUJIOB, repOapuu
pacTeHui OJIM3KUX BUIOB, 00Pa30BABIIMXCS PA3TUIHBIMH CIIOCOOAMH.

JladopaTopnasi padoTa «BrIsgBiIeHNE H3MEHYUBOCTH Y 0COOCH OHOTO BHIAY.

Jlabopatopnas padora «lIpucmocobieHus OpraHu3MOB U HUX OTHOCHUTEIIbHAS
1IeTIECO00PA3ZHOCTHY.

JladopaTopnasi padota «CpaBHEHHUE BUIOB IO MOP(HOJIIOTHIECKOMY KPHUTEPUIOY.

Tema 3. Makpo3Bo/ionusi M e€ pe3yJbTaThl



MeTtons! u3ydenust MakposBostonnu. [lageoHTonornueckue MeToabl U3y4eHus: SBONIIOLIHMH.
[Tepexonnbie popmbl U GUITOreHETUUECKUE PSABI OPTAHU3MOB.

Buoreorpapuueckue Metonpl u3ydeHus osBomonud. CpaBHenue ¢Guopsl U (payHbI
MaTepUKOB U OCTpOBOB. broreorpaduyeckue obmactu 3eMian. BUasl-oHIEMHUKU U PETUKTHIL.

DOMOpHOIIOrHYeCKUe M CPaBHUTEIBbHO-MOP(OIOTHYECKHE METObl U3YYEHHUS HBOIIOLIUU.
I'enernueckne MeXaHU3MbI 3BOJIOLMU OHTOIE€HE3a U IOSBIICHUS HBOJIOLMOHHBIX HOBIIECTB.
['omonornyHblie U aHAJIOTMYHBIE OpraHbl. PyquMeHTapHble OpraHbl U aTaBU3Mbl. MoIeKyIspHO-
reHeTUYeCKUue, OHMOXMMHUYECKHEe M  MaTeMaTHYeCKHME€ METOAbl M3y4eHHUS  JBOJIOLHUU.
I'omonoruynsie reHsl. CoBpeMEeHHBIE METO/IBI TIOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTaIH U 3BOJIIOLIMS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH  (TMpaBWiIa) JBONIONMHU.  [lpunyun  cmeuvl  yHKYuUl.
HeobOpaTumocTs 3BoMIOIUHN. AanTUBHAs paauanys. HepaBHOMEPHOCTh TEMIIOB HBOJIOIMH.

JdemMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromiep, 3. ['ekkenb.

Tabmuuel U cxembl: «PUIOTEHETUUECKUN PAJ] JIOIAAN», «APXEONTEPUKCY, «3Bepo3yObIe
smepsl», «Crerouedansy, «Punnoduter», «CeMeHHbIE MAanoOpOTHUKW», «buoreorpadpudeckne
30HbI 3emim», «Jlpefid koHTHHEHTOB», «PemukTel», «HavampHble cTaguu >MOPHOHATHLHOTO
Pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTHYHbIE U AaHATIOTUYHBIE OPTaHb», «PyTUMEHTbI»,
«ATaBuU3MBI», «XpOMOCOMHBIE HAOOpPHI YEIOBEKAa W IIKMMIIAH3e», «[JaBHBbIE HAINpaBICHUS
3BOIIIOLIMMY, «O01I1E 3aKOHOMEPHOCTHU IBOJIIOLIUN.

OO6opynoBaHue: KOJUIGKIIMH, TrepOapuu, MYJSKH HCKOMAeMbIX OCTAaTKOB OpPTraHU3MOB,
MYJISDKM TOMOJIOTMUYHBIX, aHAJOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHE KU3HU Ha 3eMie

Hayunble rumore3bl MpPOMCXOXKIEHUS KU3HH Ha 3emie. AOHOreHe3 M NaHCIEepMUs.
JloHayuHble NPEJCTABICHUS O 3apOXKICHUU XHU3HU (KpealHoHU3M). ['Mmore3a MmOCTOSHHOTO
caMO3apOXKJICHUS )KU3HU U €€ onpoBepkeHue onbitamu @. Peau, JI. Cnannanuanu, JI. [Tacrepa.
[IponcxoxaeHue >Ku3HU U aCTPOOHOIOTHSL.

OcHoBHbIE 3Tarbl HeOpraHuyeckoi 3Bomtonuu. [lnanerapuas (reojgoruueckast) SBOIIOIMS.
XuMuyeckasi 3BOJIONUSA. AOHOTEeHHBIH CHHTE3 OPTaHUYECKHX BEUIECTB M3 HEOPraHHYECKHX.
OmnsiT C. Musiepa u I'. FOpu. OGpa3oBanue noaumepoB u3 MoHoMepoB. KoarepBaTHast runoresa
A. W. Onapuna, runore3a nepsuuHoro OynaboHa J[x. XonaeiHa, reHetudeckas rumoresa [
Ménnepa. Pu6oszumsl (T. Yek) u runoresa «vupa PHK» V. I'mnbepra. ®opmupoBanue MmemMOpaH
1 BO3HUKHOBEHUE MPOTOKJIETKH.

Ucropus 3emnu u wmeroabl €€ wu3ydeHus. Vckormaembple OpraHMYECKHE OCTaTKU.
l'eoxpononoruss u e€ wmeroasl. OTHOcUTENbHass ©  aOCOMIOTHAasE T'€OXPOHOJIOTHS.
I'eoxpoHonoruyeckas mkana: 30Hbl, 3pbl, IEPUOABI, ITOXH.

Hauanbnblie 3Tanbl oprannyeckor 3Boionuu. [losBieHre W 3BONIOLNS HEPBBIX KIETOK.
Opomonus Metabonu3ma. BosHukHOBeHHEe mnepBbIx 3KocucTeM. COBpeMEeHHbIE MHUKpPOOHBIE
OMOIUIEHKH Kak aHajlor MepBbix Ha 3emie coobmiectB. CtpomartonuThl. IIpokapuorel u
JYKapuOTHI.

[IpoucxoxieHne >ykapuoT (cuMOMOreHe3). DBOJIIOIMOHHOE MPOMCXOXKIECHUE BHUPYCOB.
[IpoucxoxneHne MHOTOKIETOUHBIX  OPraHW3MOB. BO3HUKHOBEHHE OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHoBHbBIE 3Tanbl 3BOJIOLUMU BBICHIMX pacTeHUud. OCHOBHBIE apoMop(03bl PacTEHUH.
Brixon pactenuit Ha cymny. [losBieHue CriopoBbIX pacTeHU U 3aBoeBaHKe UMU cyIId. CeMeHHbIe
pactenus. [Iponcxox1eHre NBETKOBBIX PACTEHUM.

OcHOBHbBIE 3Tallbl 3BOJIIOLMHU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl >KMBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX TUIOB. [lepBbie XOpAoBbIE
XKHUBOTHBIC. JKu3HB B BoJie. DBOMIONMS 1TO3BOHOUYHBIX. [Iponcxoxaenre aMmpuOuil U penTHiIuii.



[Ipoucxoxaenne miekonuTaronux W nTuil. [lpuHiun xirodeBoro apomopdosa. OcBoeHHe
0€eCI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMHU CYIIIH.

PazButue xu3HM Ha 3emiie MO 3paM U MEepUoIaM: apXe, MpoTepo30ii, maneo3ou, Me3030H,
KaiiHo30M. O0111as XapakTepuCTUKa KJIMMarTa U reojorundeckux nporeccos. [losBiaeHue u pacuser
XapaKTepPHBIX OPTraHW3MOB. YTIe0oOpa3oBaHHE: €r0 YCIOBUS M BIMSHHE Ha Ta30BbIi COCTaB
aTMoc(hephl.

MaccoBble BBIMUpPaHUS — DKOJOTMYECKHE KpU3UChI mpouuioro. [TpuunHbl U ciencTBus
MaccoOBbIX BbIMUpaHU. COBpEMEHHBIH HKOJIOIMUECKUN Kpu3HC, ero ocodeHHocTH. [Ipobiema
coxpaHeHHs OuopazHooOpasus Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro Mupa. [IpuHIUNBI KiIacCU(pUKAaUU OpPTaHKU3MOB.
OCHOBHBIE cCTEMaTUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoncTpanuu

[Moptpetsr: ®@. Penu, JI. Cnannanuanwu, JI. [1actep, . 1. Meunukos, A. . Onapusn, JIx.
XongeitH, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpst u cxemsl: «Cxema ombitTa @. Pequ», «Cxema onbita JI. [lacTepa mo nzydeHuro
camo3apokJeHus xKu3Hu», «Cxema omnbita C. Muiepa, I'. FOpu», «OTanbl HeopraHuyecKou
3BoMOLIUN», «['eoxpoHomornueckas mkanay, «HaganpHble 3Tanbl OpraHUYECKOM 3BOIIOLHANY,
«Cxema 00pazoBaHMs HYKapUOT MyTEM cuMONorenesay, «Cructema sKxuBoi npupoasl», «CtpoeHue
BUpyca», «Apomopdossl pactenuity, «Punnodure»y, «OIHOKIETOYHBIE BOJOPOCINY,
«MHorokieTounbie Bogopocian», «Mxu», «llanopoTtHukn», «l'0JOCEMEHHBIE pPaCTECHUSY,
«Opranbl IBETKOBBIX pacTeHHi», «CxeMa pa3BUTUS KHUBOTHOTO MHpPay, «ApoMopdo3sl
KUBOTHBIX», «lIpocreimmey, «Kumeunononoctueie», «llimockue depBu», «HineHUCTOHOrUEY,
«PwI0OBIY, «3emMHOBOAHBICY, «IIpecMbikaronuecs», «lItumey, «Mnekonuratomme», «Pa3Butne
KU3HU B apXxeuckoil spe», «Pa3BUTHE XKWU3HU B MPOTEPO3OMCKOM 3pe», «Pa3BuTue XU3HU B
NaJIe030UCKON dpe», «Pa3BuUTHE KU3HU B ME3030MCKOU dpe», «Pa3BUTHE )KU3HU B KAHHO30MCKON
ape», «CoBpeMeHHasl CHCTEMa OPTaHUYECKOT0 MUPay.

O6opynoBanue: repbapuu pacTeHUN pa3TUYHBIX OTIENIOB, KOJUICKIMU HACEKOMBIX,
BJIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJIJIEKIIMM WIJIOKOXKUX, CKEJETh
MMO3BOHOYHBIX JKMBOTHBIX, uUydejla NTHUIl U 3BEpEH, KOJJIEKIHHU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKONAE€MbIX, MYJISIKM OPTAaHMYECKUX OCTaTKOB OPraHU3MOB.

Bupryanbnasa JgaGoparopHas padora «MoaenupoBanue onbiToB Mumnepa—tOpu 1o
M3YYCHUIO a0MOT€HHOT0 CHHTE3a OPTaHUYECKUX COSIMHCHHI B IIEPBUIHON aTMOCHEpe.

JlaGopaTtopHasi padora «l3yuyeHHEe W ONUCAHME HCKOMAEMBbIX OCTATKOB JIPEBHUX
OpPTraHHU3MOB).

IIpakTnyeckas padora «3yueHre ocOOEHHOCTEN CTPOEHUS PACTEHUI Pa3HbIX OTAEIIOB.

IIpakTuyeckas padora «/3ydeHne ocoOOEHHOCTEH CTPOSHUS MTO3BOHOYHBIX JKUBOTHBIX ).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3a1aun aHTpONONIOrui. MeTo bl aHTPOIOJIOTHH.

CraHoBJIeHHE TPEACTaBICHUN O TMPOUCXOXKIECHUU 4YeJIOBEeKa. PenurnosHbie BO33pPEHUS.
CoBpeMeHHbIE HayUHbIE TEOPUHU.

CxoncTBo  4yenoBeka € JKMBOTHBIMU. (CuHCTEeMaTHUeCKOe IOJIOKEHHE 4YeslOBEKa.
CBuzerenbcTBa CXOJCTBA 4YEJIOBEKA C JKUBOTHBIMU:  CPaBHUTEIBHO-MOP()OIOrHuecKue,
aMOpuoNornyeckue, (GU3N0NOro-OMOXUMHUECKUe, TMoBeAeHueckne. OTianuns YenoBeKa OT
XKUBOTHBIX. [IpAMOXOKIEHNE U KOMIUIEKC CBSA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE IOIOBHOIO
MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JIBuxymue cuiisl ((hakTopsl) aHTpONoreHe3a: OnoJoruyeckue, cornuanbabie. CooTHOILIEHNE
OMOJIOTHYECKUX M COIMATBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaJMK aHTponoreHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHbI (TPOKOHCYJIBI) U
paHHUE TOHTHABI — OOIIME MPEIKH YeIOBEKOOOPa3HBIX 00€3bsH U JIOJCH. ABCTPaIONUTEKH —
JBYHOTHE INpEAKU Jiroaen. YUelloBek ymelnbli, NEepBble U3rOTOBIEHUA OpyIud Tpyaa. YemoBek
MPSMOXOJAIINIM U NEepBbIM BBIXOJ JIOJeH 3a mpeaensl Adpuku. YenoBek reienbOeprekuii —



00N TPEIOK HEAaHIEPTATHCKOTO YEJIOBEKa U YeJIOBEKa pa3yMHOro. YelloBeK HeaHepTaabCKHUi
KaK BUJ JIIOAECH XOJIOAHOrO KiuMaTa. YenoBeK pa3yMHBI COBPEMEHHOI'O THIIA, JEHUCOBCKUM
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenenaMu Adpuku. [laneorenerrka u najieoreHOMHIKa.

DBOJIOIUS COBPEMEHHOIO 4YesloBeKa. EcTecTBEHHBbIM OTOOp B MOMYISIMAX YEIOBEKa.
Myrannonssiil npouecc U noaumMopdusm. [lomynsunoHHbIe BONHEI, apelid reHoB, MUTpanus 1
«3¢heKT OCHOBATEINS» B MOMYIALUAX COBPEMEHHOTO YEJIOBEKa.

UYenoseueckue packl. [lonstue o pace. bonpiuue pacel: eBporeoujiHasi (eBpaszuiickasi),
aBCTpajo-HerpouIHasi (dPKBaTOpUajbHas), MOHTOJOMAHAs (a3MaTCKO-aMepuKaHcKasi). Bpems u
IIyTH paccelieHus 4YeloBeKa 10 IulaHere. EauHCTBO 4yemoBedeckux pac. Hayunas
HECOCTOATENBHOCTh pacu3Ma. [IpucrnocobaeHHOCTh YenoBeKa K Pa3HbIM YCIOBHSIM OKpY Karolei
cpensl. Bnusiaue reorpaduueckoit cpeapl u apeiida reHoB Ha Mopdonoruro U (U3NOIOTUIO
YeJI0BEKa.

MexXIUCIUIUIMHAPHBIE METOABl B (U3MYECKOW (OMOIOTMYecKOi) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOIOJIOTHUS WU TAJIEOAHTPOINOJIOTHS  YEJOBEYECKHUX  IOIMYJIALMM.
buocounaneHple  WcciaenoBaHHA ~— OPUPOIBl  YenoBeka.  lccinemoBaHue — KOIBOIIOLUHU
OMOJIOrMYECKOr0 M COLUAIIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

IToprpersr: Y. lapsun, JI. JIuku, 4. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «MeToasl aHTponojaorum», «['OJIOBHOW MO3T  YEIOBEKay,
«YenoBexkooOpa3Hble 00e3bsiHbI», «CKeleT 4eloBeKa W CKeJeT MuMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBMXKyIlME CHUJIBI aAHTPOIIOT€HE3a», «DBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpanionuTek», «HenoBek ymenslit», «HenoBek NpaMoXoasinii», «J{eHNCOBCKUN YETOBEK»
«Heannepranpub», «KpomanboHIBDY, «lIpeaku uemoBeka», «ITalbl HBOJIOIUU YEIOBEKAY,
«Pacsl yenoBeka».

Ob6opynoBaHue: MyJSIKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepHaIbHON KYIbTYpHI IPEIKOB
YeJI0BeKa, penpoayKinu (pororpadguu) KapTUH ¢ MUDOIOTHICCKUMU U ONOJICHCKUMHU CIOKETaMHU
NPOUCXOXKJIEHUSI 4eloBeKa, (pororpaduu HaXOMOK HCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJET
YeJI0OBEKa, MOJIENb Yeperna 4YejloBeKa M depena IIMMIIAH3€, MOZEIb KUCTH YE€lIOBEKa M KUCTH
UIMMIIaH3€, MOJIETIN TOpCca MIPEIKOB Yell0BEKa.

JlabopaTtopnasi paGora «M3yueHne OCOOCHHOCTEH CTPOCHHUS CKeleTa 4YelIOBEKa,
CBSI3aHHBIX C IPSIMOXOXKACHUEM.

IIpakTnueckas padora «/3ydyeHne FKOTOrMYECKUX aJaNTallUA YEIOBEKay.

Tema 6. IK0J10rMsl — HAYKA 0 B3AaNMOOTHOLIEHUSIX OPraHM3MOB M HAIOPTraHM3MEHHbIX
CHCTEM C OKpPY Kalein cpeaoi

3apoxneHne W pasButHe dKoimoruu B Tpyaax A. I'ymbompara, K. @. Pymee, H. A.
CeBeprioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonorun. CBA3b
9KOJIOTHU C APYTUMU HAyKamH.

Mertonb! skonoruu. IloneBsie HaOMIONEHUS. DKCIIEPUMEHTHI B AKOJOTHU: MPUPOJHBIE U
naboparopHble. MoaenupoBaHue B 3KOJIOTMU. MOHUTOPUHT OKpY>KaloUIel Cpe/bl: JIOKAIbHbIH,
PETHOHATBHBIN M TJ100aTbHBIMN.

3HaueHUE SKOJIOTMUYECKUX 3HAHWM JUId YesloBeKa. DKOJIOrMYeCKOe MHMPOBO33PEHHME KaK
OCHOBa CBSI3€ll yenoBeyecTBa ¢ MNpupomo. PopMUpPOBAHHUE HKOIOTMYECKON KYIbTYpPhl H
3KOJIOTMYECKON TPaMOTHOCTH HACEJICHUS.

JdemMoHcTpanuu

Hoptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabnumpl u cxeMbl: «Pa3nensl skonorun», «MeToasl dKonorum», «CxemMa MOHUTOPUHTA
OKpY’Karollen cpebl».

JlaGopaTtopHas padora «/3ydeHrne METO10B SKOJIOTUYECKUX UCCIEIOBAHUI.

Tema 7. OpranusmMsl U cpea 0OMTAHUSA



Oxoyornueckre  (akTopbl W 3aKOHOMEPHOCTH WX jeWctBus.  Kiaccudukamms
JKONIOrHuYeckux  (akTopoB:  abmoTuyeckue, OHOTHYeckHe, aHTpormoreHHble.  OOrIHe
3aKOHOMEPHOCTH JICHCTBHSI SKosorndeckux gaxropos. [IpaBuno munumyma (K. Hlnpenrens, HO.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIE 1 CTECHOOMOHTHBIC OPTaHU3MBI.

Abuorndeckue (axkTopsl. CBET Kak 3Komoruyeckuit dakrop. [leficTBue pa3HbIX y4acTKOB
COJTHEYHOTO CIHEKTpa Ha OpPraHu3Mbl. DKOJIOTMYECKUE TPYIIBI PACTEHUM M KHUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CUTHAJIbHASI pOJib cBeTa. DOTONEpUOAN3M.

Temneparypa kak skonoruueckuit Qaxrtop. JleiicTBue TemmepaTypbl Ha OpTraHU3MBI.
[TolikunorepMHbIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BraxsaocTh Kak skonormueckuil dakxrop. [IpucnocobiaeHUs pacTeHUH K TMOIICPKAHUIO
BonHOoro Oamanca. Krnaccudukamus pacTeHHil Mo oOTHOWIEHUIO K Boze. [IpucmnocoOnenus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOI'O PEXHUMA.

Cpenpl oOWTaHUS OPraHW3MOB: BOJHAs, HA3€MHO-BO3JIYIIHAs, MOYBEHHAs, TITyOWHHAs
MOJIMTOYBEHHAsA, BHYTpHOpraHu3MeHHas. DU3MKO-XUMUYECKHE OCOOEHHOCTH CpeJl OOWTaHUus
opranu3moB. [IpucrnocoOnennst OpraHu3MOB K )KM3HU B Pa3HBIX Cpeliax.

buonornueckue putmbl. BHenrnue u BHyTpeHHHE pUTMBI. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Ipucnoco0neHHOCTh OPraHN3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHM JKU3HH.

Kuzuennsie ¢opmbl opraHuzMoB. llonsarue o xusHeHHOU (opme. JXKuzHeHHbIE GOPMBI
pacTeHui: nepeBbs, KYCTAapHUKU, KYCTAPHUYKH, MHOTOJICTHHE TpPaBBI, OJHOJICTHUE TPAaBBI.
JKuznennbie (OpMBI KUBOTHBIX: THIPOOMOHTBI, T€OOHMOHTHI, a’3poOHMOHTHL. (OCOOEHHOCTH
CTpoeHHs 1 00pa3a )KU3HU.

buotnueckne  Qaktopel. Bumbl OMOTHYECKMX  B3aUMOJEHCTBUIN:  KOHKYPEHIIHS,
XHUIIHAYECTBO, CUMOMO03 U ero (opmbl. [lapasutusMm, koomeparus, MyTyaau3M, KOMMEHCAIN3M
(KkBapTHpaHTCTBO, HaxyeOHHWYecTBO). Herpoduyeckue  B3ammoneHCTBHS — (TONMHMYECKUE,
¢dopudeckue, padbpudeckue). 3HAYCHHE OMOTUYECKMX B3aUMOJCHCTBUN JUISl CYIECTBOBAHMS
OpraHu3MoB B cpefie oOouTanus. [I[puHIMIT KOHKYPEHTHOTO UCKITFOUCHHS.

JdemoHcTpanuu

Tabnumpl u cxeMbl: «JKonorudeckue GpaxTopsl», «CBETOBON CIEKTP», «IKOTOTHIECKUE
TPYIIIBI )KUBOTHBIX 1O OTHOIICHUIO K CBETY», «TeIMIOKpPOBHBIC )KUBOTHBIEY, «XO0JOJHOKPOBHBIC
KUBOTHBIEY», «DU3MOMOrHnYecKre afanTaluud >XKUBOTHBIX», «Cpeabl OOMTaHHSI OpPraHU3MOBY,
«buonorudeckre puTMb», «Ku3HeHHbIE (OPMBI pacTeHU», «Ku3HeHHbIe (HOPMBI KHUBOTHBIX Y,
«DQKocucTeMa HIMPOKOIMCTBEHHOr0 Jieca», «JKocucTeMa XBOWHOro jeca», «llenu nuranusy,
«XwumanaectBoy, «Ilapazutuszmy», «Koukypenuus», «CuMonosy», «KommeHcammsmy.

O6opynoBanue: repbapuu pacTeHUd U SKMBOTHBIX, MIPUCIIOCOONEHHBIX K BIUSHUIO
Pa3NUYHBIX ~ DKOJIOTHYECKUX  (aKTOpPOB, TepOaphH  CBETONIOOHMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIIUBBIX PACTEHHM, CBETONOOMBLIC, TEHENIOOUBbIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus1, repOapuu 1 KOJJICKIIUHU TEIUIONIOOUBBIX, 3MMOCTOMKUX, MOPO30YCTOMYHMBBIX PACTEHUH,
gyJelia MTUI[l U 3BEpei, repOapuu pacTeHHid, OTHOCSIIMXCS K TUTpoduTaMm, KcepoduTam,
Me3o(uTam, KOMHaTHBIC PACTCHHS TaHHBIX TPYIIT, KOJJIEKIINU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, repOapuM W KOJUIGKIIMM PACTEHMH W JKMBOTHBIX, OOJAJaloOlUX 4YepTamMH
MPHUCIIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUH IKH3HH, TepOapuu W KOJUIEKIUU
PacTeHU U KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJJIEKIUU )KUBOTHBIX, YYaCTBYIOIIUX B
pa3IMYHBIX OMOTHYECKUX B3aUMOJACHUCTBUSIX.

JlaGopaTopHas padora «BrIissBIeHHE TPUCTIOCOOTCHUN OPraHU3MOB K BIHMSIHUIO CBETAY.

JlabopaTtopnasi paGora «BpIABICHHE TPUCIOCOOJICHUII OpPraHW3MOB K BJIUSHUIO
TEeMIEepPaTyphD».

JlaGopaTtopHass pabGora «AHaTOMHUYECKHE OCOOCHHOCTM pPACTEHHH M3 pa3HBIX MeECT
OOUTaHUS.

Tema 8. JKk0J10rus1 BUA0B U MOILYJISIIUAI

DKOJOTHYeCKHUe XapakTepucTuku nonymsuuu. [lonynsius kak Ouomoruyeckas cucrema.
Poie HEOmHOpOTHOCTH cpenbl, (PU3NYECKUX OaphbepoB M OCOOCHHOCTEH OHOIOTHMH BHIOB B



(hopMuUpPOBaHUU MPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyIIsil. OCHOBHBIE TOKA3aTENIH MO YJISIUU:
YUCJIEHHOCTh, IJIOTHOCTh, BO3pacTHAas U IMOJIOBAsl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMI
pocTa, CMEpTHOCTb, MUTPALIUSL.

DKoyornueckas CTpykrypa monyisuud. OleHKa YUCICHHOCTH MOonyisnuu. JlmHamuka
NONYJSAUMUU U €€ perymsiius. buornueckuil noreHunan nonyisuuu. MoaenupoBaHue TUHAMUKA
nonynsiuud. KpuBbsle pocra uyucieHHocTd mnonyisiuu. Kpuble BbDKHUBaHUS. Perymsmus
YUCJIICHHOCTH TONYJSALUUA: poJib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH.
DKOJIOTMYECKHE cTpaTeru BUaoB (I- u K-cTparerun).

[MonsiTne 00 »Kkomormueckod Huie Bujpa. MectooOutanue. MHoOromepHas MOJAETb
skonornyeckord HumM JIx. .M. XarunHcona. Pa3zmepsl skomornyeckord Humu. [loreHuunansHas u
peann30BaHHAas HUILIHU.

Bua kak cucrema nomymnsuuid. Apeanbl BUAOB. BHUIbI MU UX JKHU3HEHHBIE CTpaTerv.
DKOJIOTMYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IOBEJEHUS M MUIPalUi JKUBOTHBIX. buHoOIOrM4yeckne WHBa3UU
YyXKE€POJIHBIX BUIOB.

JdemMoHcTpanuu

[Toptper: k. . XaT4uHCOH.

Tabauipl U cxeMbl: «IDKOIOTHYECKUE XapaKTEPUCTUKH MOMyIauuny, «IIpoctpancTBeHHast
CTPYKTypa ToONyasiuumn», «Bo3pacTHble nupaMuabl MNOMYJSIUN», «CKOpPOCTb 3aceeHus
MOBEPXHOCTH 3€MJIM Pa3IMYHbIMU OpraHu3zMamm», «Mopenb skomorndeckod Humum Jx. U.
XaT4MHCOHAY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIINH )KUBOTHBIX.

JlabopaTopnasi padora «l[IpucrnocoOneHust CeMsIH pacCTEHUN K PACCEICHUION.

TeMa 9. DKo0JI0THSA CO00IIECTB. JKOJOTHYECKHE CHCTEMBI.

CoobmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBs3u MexAy OpraHu3MaMu B
OuoleHo3e.

OxocuctemMa kak OTKpwiTas cucrema (A. k. Tencnu). DyHKIMOHAIBHBIE OJIOKH
OpPTaHHU3MOB B DJKOCHCTEME: MPOAYIICHTHI, KOHCYMEHTHI, peAyIeHThl. Tpoduueckue ypOBHHU.
Tpoduueckue nenu u cetu. Abuorudeckue 010Kk dKocucTeM. [10YBBI U WIIBI B 9KOCHCTEMAX.
KpyroBopor BemiecTB 1 MOTOK YHEPTUH B IKOCUCTEME.

OcHOBHbIE TTOKa3aTeNnu 3KocucTeMbl. buomacca u npoaykuus. DKOJIOrMY€CKUE MTUPAMUIbI
qrcen, OMOMacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @rykmyayuu. HarpaBneHHbie
3aKOHOMEpHBIE CMEHBI COOOIECTB — CyKIecCHH. [lepBUYHBIE ¥ BTOPUYHBIE CYKIIECCUU U HX
NpPUYUHBL.  AHTPOIIOTEHHBIE BO3ACWCTBUS Ha CcyKneccuu. KimmakcHoe — cooOIecTBo.
buopa3znoobpa3zue 1 moiHoTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOWYUBOCTH COOOIIIECTB.

[Ipupoanbie 3K0CUCTEMBL. IKocucmemvl 03€p U peK. IDKOCUcmemvl MOpeu U OKEeaHos.
Oxocucmemvl myHop, 1ecos, cmenetl, NyCMbolHb.

AHTpOIIOTEHHBIE  JKOCHCTEMBI. ArpodkocucTema. ArpomeHos. Paszmuuus Mexmay
AQHTPOIIOI'€HHBIMU U MPUPOJHBIMHU YKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodkocucTeM. ['opojckas ¢uiopa u ¢ayHa.
CunanTponu3amusi Tropojackoi ¢ayHsl. buomormdeckoe W  XO3SWCTBEHHOE 3HAUYCHHUE
arpodKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH ()OPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OPTaHU3MOB B 9KOCHCTEMAX.
Ponv xackaonoco sghghexma u 6u00s-30ughuxamopos (kirouesvlx 6u008) 6 HYHKYUOHUPOBAHUU
skocucmem. IlepeHOC 3HEPruu U BEMIECTB MEXAY CMEKHBIMU JKOCHCTEMAaMHU. Y CTOWYUBOCTh
OpraHU3MOB, TMONYJALMIA M JKOCHUCTEM B YCIOBHUSX €CTECTBEHHBIX U aAHTPOIIOI€HHBIX
BO3/CICTBUM.

Mexanuzmbl  6030elicmeus  3aepA3HeHUll  pAsHbIX MUNO8 HA  CYOOP2aHUBMEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOIOSUYECKO20



HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmausi. MeTogoI0rusi MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOMOTCHHBIX SKOCHUCTEM.

JdemMoHcTpanuu

[Toptper: A. JIxx. Tencnu.

Tabaumps! 1 cxembl: «CTpyKkTypa OHOLIEH03a», «DKOCHUCTEMa IIUPOKOTUCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jjeca», «DyHKIMOHAJIbHBIE TPYIIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemiecTB B dKkocucteMe», «llemm mnwmTaHus (mactOuIHAs, JETPUTHAs)»,
«DQKonmoruyeckasi mupaMua yucemn», « IKoJIoruueckas nupammuaa 6uoMacch», « IKOIOrudecKas
nupamyia sHepruny, «Obpazosanue 0onoray, «IlepBuunas cykueccus», «BoccraHoBneHue eca
rocye noxapa», « JKocuctema ozepay, «ArpoueHos», «KpyroBopoT BeliecTB 1 NOTOK SHEPTUH B
arpotieHoszey, «IIpumepsl ypOoIKOCHCTEMY.

Ob6opynoBanue: repdapuu pacTeHUM, KOJJICKIIMM HACEKOMBIX, dydeja NTHIl U 3BEpeH,
repOapuu KyJbTYpPHBIX U TUKOPACTYIIMX PACTEHUH, aKBAPHYM KaK MOAEIh SKOCHCTEMBI.

IIpakTuyeckas padora «l3yueHue u onrucanue ypooIKOCHCTEMBI».

JlaGopaTopHas padora «/I3ydeHue pazHOOOpa3Hst METKUX MMOYBEHHBIX YWJICHUCTOHOTUX B
Pa3HbIX PKOCHCTEMAX).

IKceKypeusi «IKCKypcus B TUIHMYHBIA OHOreolneHo3 (B 1yOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZIOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60I0TO)».

IKCKypeusi « IKCKYpCHUsl B arpOIKOCUCTEMY (Ha MOJI€ WK B TEIUTMYHOE XO35HUCTBO)».

Tema 10. buocdepa — riodanbHas IKocucTEeMA

buocdepa — obmennanerapHas o0ojgouka 3eMiH, TJe CYIIECTBYET WM CYIIECTBOBala
xu3Hb. Pa3BuTne npeacrasnenuii o 6uochepe B Tpyaax O. 3rocca. Yuenue B. 1. Bepnanackoro o
6uocdepe. Obmactu 6uocheps! u €€ cocras. JKuBoe BemecTBO OMocdeps! U ero GyHKIUH.

3aKkOHOMEpPHOCTH CcyliecTBoBaHUs Ouochepsl. OcodbeHHocTu 6uocdepsl Kak riodanbHOM
skocucTeMbl. JluHammyeckoe paBHOBecue B Omocdepe. KpyroBoporsl BemectB U
OuoreoxuMuyecKre UKIbI (yriepoaa, a3ora). PUTMHUYHOCTD siBIIeHUH B buochepe.

3oHanbHOCTH Ouocdepsnl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHIPA, XBOWHBIE
jeca, CMEIIaHHbIe U IHPOKOJIMCTBEHHbIE Jieca, CTENH, CaBaHHbI, NyCThIHU, TPOITMYECKUE JIeca,
BBICOKOTOphsl. KitnMar, pacTuTesbHbIN U )KUBOTHBINA MUP OMOMOB CYIIIH.

CtpykTypa U QyHKIHS KUBBIX CUCTEM, OLICHKA X PECYpPCHOI0 MOTEHIMana U OnochepHbIxX
GyHKUIMH.

JdemMoHcTpanuu

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmuue! u cxemsl: «I'eocdeprr 3emnu», «KpyroBopor azora B mpupoze», «Kpyrosopor
yriaepona B npupone», «Kpyrosopor kuciaopona B npupoje», «KpyroBopoTr BoJibl B IPUPOAEY,
«OcHoBHBIE OMOMEI cymny, «KnumaTtudeckue mosica 3emnny, « TyHnpay, « Taiiray, «CMemaHHbIi
necy, «lllupokonucTBeHHbIH Jecy, «Crenby, «CaBanHay, «IlycThiHgY, «Tponuueckuil gecy.

O6opynoBaHue: repbapuu pacTeHUH pa3HBIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpy:Ka0IIas cpeaa

DKOJOrM4ecKue KpU3MChI M UX TNpUuYuHbBL. Bo3neiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpebl. OXpaHa Bo3ayxa. 3arps3HeHre BOJAHOM cpenibl. OxpaHa BOJIHBIX
pecypcoB. Pazpyiienne noussl. OXpaHa MOYBEHHBIX peCypcoB. M3MeHeHne kiuMmara.

AHTpONOreHHOE BO3ICCTBHE HAa pACTUTENbHBIN U )KUBOTHBIN MUp. OXpaHa pacTUTEIHHOTO
U KUBOTHOro Mupa. OCHOBHBIE MNPHUHLUIBI OXpaHbl mnpupoabl. Kpacuele kuuru. Ocobo
oxpansemsble nnpupoausie Tepputopun (OOIIT). borannueckue caapl 1 300710rMYECKUE TAPKU.

OcCHOBHbBIE MPUHIIUIBI YCTOWYMBOTO PA3BUTHsI YEIOBEUECTBA M MPUPOJbL. PanmonansHoe
MPUPOJONOIF30BAHNE U  COXpaHEHHE OMOJOrMuYeckoro pasHooOpasusi 3emnu. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTMUECKUX KpU3UCcOoB. OCOOEHHOCTH COBPEMEHHOI'0 KpHU3Huca
U €r0 BEpOsITHBIE TTOCIEACTBHUS.

PazBuTue MeTONOB MOHHUTOPHUHIA pa3BUTHS OMNACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemubie ucciedosanusi nepexooa K pecypcocbepecaiowell U KOHKYPEHMOCHOCOOHOU



anepeemuxe. buonoeuueckoe paznoobpaszue u o6uopecypcwi. Hayuonanvnvle ungopmayuontvie
cucmemvl, obecneyugarouue 00Cmyn K uH@opmayuu no CcOCMOAHUIO OMOENbHbIX 6U008 U
akocucmem. OCHOBbI IKOpeabuIUmayuy IKOCUCmeM U cnocodos 6opbOvL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTIEM.
JdemoHcTpanuu
Tabmuuel W cxeMmbl: «3arps3HeHHe aTMocdepbl», «3arps3HeHue THuapocepby,
«3arpsizHeHue nousby», «[lapHukoBsiil 3pdexT», «Ocob00 oxpaHseMble TPUPOIHBIE TEPPUTOPUNY,
«Mogenu yrpaBiasieMoro MUpa.
Oo6opynosanue: ¢potorpadun oxpaHseMbIX pacTeHu# 1 KUBOTHBIX KpacHoil kauru Poccuiickoit
®enepanuu, KpacHOl KHUTH pErHoOHA.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'NHU
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBmuBaer TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYYarOUTUMUCS
IIpOrpaMM CpeaHero oomero 00pa3oBaHus: JUUHOCTHBIE, METAIPEMETHBIE U IPEIMETHBIE.

B cTpykType NTUYHOCTHBIX Pe3yJbTaTOB OCBOEHHS MPOrpamMMbl IO OMOJIOTUU BBIJEICHBI
CIIEIYIOIME  COCTaBJSIOLIME: OCO3HAHUE OOY4YalOLIMMHUCS  POCCHUMCKOW  I'paKJaHCKOU
UJCHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITENBHOCTH M CaMOOIPENEICHHUIO,
Hanuuue momugayuu K OOydeHUIO OHWOJOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeX/IeHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LEHHOCTEH M UCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0yYaroIUXCsS PYKOBOACTBOBAThCA B
CBOCH  NEATCIIBHOCTU  LIEHHOCTHO-CMBICIOBBIMM ~ YCTAaHOBKaMH, IPUCYILUMU  CHUCTEME
OMONOTUYECKOT0  OOpa3OBaHMs, Haluyue NPABOCO3ZHAHUS ~ HKOJOTMYECKOW  KYIbTYPHI,
CnocooHOCmMU cMasumy LENH U CTPOUTH KU3HEHHbIC IIJIaHBbI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUS MPOrpaMMbl IO OMOJOTMH JTOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIHMTATENFHOW JEATEIEHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHUCKUMU
COLMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMHU B
o0lecTBe MpaBWJIaMd M HOPMaMHU IOBEICHUS U CHOCOOCTBYIOT IpoOLleccaM CaMOIO3HAHMS,
CaMOBOCIIMTAaHMS U CaMOpa3BUTHUA, Pa3BUTHs BHYTPEHHEH MO3UIMM JIMYHOCTH, NATPUOTU3MA U
YBaXEHUS K 3aKOHY U IIPaBONOPAJKY, YEJIOBEKY TPyAa M CTapUIEMy MOKOJECHHIO, B3aUMHOIO
YBOKEHMsI, OEpeKHOr0  OTHOLUICHMS K  KyJbTYpHOMY  HAacleAMI0 U TPaJUuLUsAM
MHOTI'OHallMOHAJILHOT0 Hapoaa Poccuiickoit denepanuu, Mpupoae U OKpYKaroLIEn cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOro npenmera «buonorusy AOMKHBI OTpakaTh
TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJCTBOBAaThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpHUEHTAlMi, IIO3UTUBHBIX BHYTPEHHUX
yOex/1eHU, COOTBETCTBYIOIIMX TPAJWLMOHHBIM LIEHHOCTAM PpOCCHMCKOro  OOIlecTBa,
pacIIpEHNE KU3HEHHOIO OIBITA U ONbITa ACSITEIBHOCTH B IIPOLIECCE PEaTU3aluy OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATENBHOMN EATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMUS:

C(OPMHUPOBAHHOCTh  IPAXJAHCKOW TMO3MIUU  OOyyarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOI0 4JIeHa POCCHICKOro 00IeCTBa;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)K€HHE 3aKOHA H
IIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW AEATENIbHOCTU MPU CO3/IaHUHM Y4EOHBIX NMPOEKTOB,
peleHnH y4eOHBIX U TO3HABATEIBHBIX 3371a4, BHIIOJTHEHUN OMOJIOTHUECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OHPENENIATh COOCTBEHHYIO TIO3ULUI0 110 OTHOLIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBACHSATH €€;

YMEHHE  YUYUTBIBaTh B  CBOMX JICHCTBHSX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJEHCTBUS JIIOJIEH ¢ pasHbIMU YO€XKIEHUSIMH, KYJIbTYPHBIMH LIEHHOCTSAMH U COLUATbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIECCE COBMECTHOI'O BBIMIOJIHEHUS Y4YEOHBIX,
II03HABATEJIbHBIX W MCCIIENOBATEIbCKUX 3aJ1a4, YBAXUTEJIBHOIO OTHOLICHHWS K MHEHHIO
OIIIOHEHTOB IPU 00CYXKJIEHUH CIIOPHBIX BOIPOCOB OMOJIOIMUYECKOr O COAEPKaHMS;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKON JESITENBHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUICKOM IPpaX1aHCKOW HIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoOAy, Y4yBCTBa OTBETCTBEHHOCTH Iepesn PoauHo#, ropaoctu 3a CBOW Kpail, CBOIO
Poauny, cBOM S3BIK M KYJIBTYPY, IIPOLIIOE U HACTOSAIIEE MHOTOHAIMOHAIBHOIO Hapoaa Poccny;



LIEHHOCTHOE OTHOIIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM IIPUPOJIbL, JOCTHKEHUSIM
Poccuu B Hayke, uckyccTBe, ClIOpTe, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTH OIICHUBATh BKJIA]] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OUOIIOTHH,
MOHUMAaHUS 3HAYCHUS OHOJOTMM B TIO3HAHWU 3aKOHOB TIPHUPOABI, B JKU3HU YEIIOBEKa |
COBPEMEHHOT'0 OOIIECTBA;

ujeitHas yoex IEHHOCTh, TOTOBHOCTD K CIIYKEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHME TYXOBHBIX [IEHHOCTEH pOCCUICKOr0 HApOAa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STUYCCKOTO ITOBEICHHUS,

CIIOCOOHOCTH OIIEHMBATh CUTYAIMIO M TPUHUMATh OCO3HAHHBIE PEIICHUSI, ODUEHTUPYSCH Ha
MOpaJIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIAJ[a B IIOCTPOCHUE YCTOWYMBOTO Oy IYIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3JAHUIO CEMbU HA OCHOBE OCO3HAHHOIO
MIPUHATHS LICHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TpaaAuLIMsIMU HapoaoB Poccuu;

4) 3cTETHYeCKOT0 BOCIIUTAHMS:

JCTETHYECKOEe OTHOIICHHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAHUE AYMOLMOHAIBHOIO BO3/ICUCTBUS JKMBOM IPUPOBI U €€ LIECHHOCTH;

FOTOBHOCTh K CAMOBBIPDQXEHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnUTAHHMS, (GOPMHPOBAHHMSA  KYJbTYPbl 310POBb H
IMOIMOHAJIBHOIO 0JIArONOJIyYns:

MOHMMaHUE W pealn3alus 30pOBOro u 0ezonacHoro odpasa XKU3HU (30pOBOE MMUTAHUE,
COOJIIO/ICHNE TUTHEHHYECKUX TMPABWI M HOPM, COATaHCHPOBAHHBIM PEKUM 3aHITHA U OTIbIXA,
perynasipHas ¢u3MYecKas aKTUBHOCTh), OEPEKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMaHWE IICHHOCTH TPaBUJ HMHAWBHUIYaJbHOTO W KOJUJIEKTUBHOTO 0€30MacHOro
TOBEJICHUS B CUTYAIUAX, YIPOKAIOIIUX 30POBBIO M KU3HU JTIOJICH;

OCO3HAHUE TOCIEACTBUM M HENPHUSATHS BPEIHBIX NPUBBIYEK (YMOTPEOICHHUS aIKOroJs,
HapKOTUKOB, KYPEHHUS);

6) TPY10BOT0 BOCTIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOIIO0HE;

TFOTOBHOCTh K aKTUBHOM JI€STEIIbHOCTA TEXHOJIOIMYECKOW U COLIMAIbHOM HAMPaBIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSTEIFHO BBITIONHSTH TAKYIO JACSITCILHOCTD;

UHTEpEC K paznuyHbIM chepaMm NpodecCHOHATBHOM NeATEIbHOCTH, YMEHUE COBEpUIaTh
OCO3HAHHBIN BBHIOOpP OyayIel mpodecCHu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K OOpa3OBaHUIO W CaMOOOpa3oBaHUIO Ha MPOTSIKCHUH BCel
KU3HH;

7) 3K0JI0OrN4eCKOr0 BOCIIMTAHUSA:

SKOJIOTHYECKH 1€71€CO00pa3HOe OTHOIICHHE K MPUPOJI€ KaK UCTOUHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJOTMUYECKOH KyIbTYpBl: MPHOOPETEHHE OMbITa TIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUMN JUIsl OKPYKAIOIIEH Cpeibl;

OCO3HAHME TI100aTFHOT0 XapaKTepa SKOJOTUUECKUX MPOOIeM U yTeH UX PEIICHNUS,

CIIOCOOHOCTH HCIIONB30BaTh MPUOOPETaeMble MPU U3YYCHUU OMOJIOTHU 3HAHUS U YMEHUS
MpU pelIeHur TPoOJIeM, CBS3aHHBIX C PAlMOHAIBLHBIM MPUPOIOIOIL30BaHNEM (COOII0ICHUE
MpaBUJI TIOBEICHUSI B NPHUPOJIC, HAMPABICHHBIX HA COXPAHECHHE PABHOBECHS B DKOCHUCTEMAX,
OXpaHy BHJOB, SKOCHCTEM, OHOChEpHI);



AKTUBHOE HENPUATHE JEHWCTBUN, MPUHOCAIIUX BPEI OKPYXKAIOUIEH NPUPOJHOM Cpee,
yYMEHHUE MPOrHO3UPOBATh HEONAronpUATHBIE YKOJOTHYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JEUCTBUN U NPEOTBpaLIaTh UX;

HaJIUYUE Pa3BUTOrO HKOJOTMYECKOrO0 MBIIUICHHS, 3KOJIOIMUYECKOM KYyJIbTYphl, OMbITa
JESTEIbHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCA WMH B
[I03HABATEIIbHOM, KOMMYHHMKAaTUBHOM M COLUAJIbHOW IPAaKTUKE, INOTOBHOCTU K YYacTHIO B
MIPAKTHUYECKON JEeATENbHOCTH dKOJIOTMUECKON HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKM M OOLIECTBEHHOW MpaKTHUKH, OCHOBAHHOI'O Ha JMajore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEPILIECHCTBOBAHUE S3bIKOBOM M YUTATEIBCKOM KYJIBTYphI KaK CPEICTBA B3AUMOEHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUSI MUPAa;

MOHMUMaHue crenu@uku OWOJNIOTHH KaK HAyKd, OCO3HaHUs €€ poid B (HOPMHUPOBAHUH
PalMOHATIBLHOIO HAYYHOI'O MBIIUICHHUS, CO3/1aHUU LIEIOCTHOIO MPEACTABICHUs 00 OKpYKaroleM
MUpE KaK O €IMHCTBE IIPUPOAbI, YEJIOBEKa M O0O0IIecTBAa, B TO3HAHWU TPUPOIHBIX
3aKOHOMEPHOCTEH U PEeLIEHUH ITPOOIEM COXPAHEHUS IPUPOIHOIO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTMU Il COBPEMEHHON LIMBUIIM3AIMU: 0OecreueHus
HOBOTO YPOBHSI Pa3BUTHSl MEIHMIIMHBI, CO3[JaHUE TEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEYECTBA, IIOUCKA MYTEH BBIX0/a U3 IN100AIBHBIX
9KOJIOTMUECKUX Mpo0JieM U obecrieueHust mepexosia K yCTOWYMBOMY Pa3BUTHUIO, PALIMOHAIBHOMY
WCTOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUM OMOJIOrMUECKUX 3HAHUN B LIEJSAX MOBBIMICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKLHMOHAIHHON
IPaMOTHOCTH 00ydarouuxcs, GopMupyemMoi npu U3y4eHuu OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB IO3HAHMSI, HCIIOJIIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIMOJIb30BaTh IOJy4YaeMble 3HAaHUS [UId aHanM3a M OOBSCHEHUsS SBICHUN
OKPYXKAIOIIEro MUpa M HPOMCXOAAIIMX B HEM HU3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIC
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHBIX (PAKTOB M HMEIOLIUXCS JaHHBIX C IEJIbI0 IOIYYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIbHO HCIIONB30BaTh OHMOJOTMYECKUE 3HAHHS JUIS pelIeHUs
Mpo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYaLMSIX;

OCO3HAaHUE LIEHHOCTH HAay4YHOWU IEATEIBHOCTH, TOTOBHOCTh OCYILECTBIISTh HMPOEKTHYIO U
HCCIIE0BATENbCKYIO AEATEIbHOCT HHANBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTb M CIOCOOHOCTh K HENPEPHIBHOMY OOPAa30BaHHIO M C€aMOOOpPa30BAHUIO, K
aKTMBHOMY IIOJIyUEHUIO HOBBIX 3HAHMH 110 OWOJIOTMUM B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTIIMH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpeamera «buomorus» BKIIOYAIOT:
3HauMMble 7  (QOPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS  MEXKIUCLUIUIMHAPHbIE
(MexnpenMeTHbIE) OOIIEHAYYHbIE TOHATHS, OTPaXKaIOIIKE LIEJIOCTHOCTh HAYYHONW KapTHHBI MUPa
U crienu UKy METO/I0B [TO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIus,
sBJICHHE, IpOLecC, CHUCTeMa, HAayuyHbld (DakT, MPUHLMI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCcelloBaHue, HaONIOJICHUe, U3MEepEeHHe, SKCIEPHUMEHT M JpPYrue); YHHUBEpCaJIbHbIE
yueOHble JeicTBUs (IT03HABATENIbHbIE, KOMMYHUKAaTUBHbIE, PETYIATHBHbBIE), 00ECIEUHBAIOIIHE
¢dopmupoBaHue (YHKIHOHAIBHON I'PaMOTHOCTH M COLMAIbHON KOMIIETEHLIMH OOy4aroIlnxcs;
CIIOCOOHOCTB o0yyJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHUBEpCAJIbHBIC y4eOHBIC JCHUCTBUS B II03HABATEIBHOM U
COILIMAJIbHOM MPAKTHUKE.



B pesynprare usydeHuss OHMONOTMM HaA YPOBHE CpeIHEro oOIero oOpa3oBaHUs Y
oOyuaromerocsi Oynyt chopMUpOBaHbBI MMO3HABATEIbHbIC YHUBEPCAIbHBIE y4eOHBIE NEHCTBUS,
KOMMYHHKATHBHBIC YHHBEpCalIbHBbIC YYEOHBIC JICHCTBUS, PETYIATUBHBIE YHUBEPCAIILHBIC
ydeOHbBIC JCUCTBHSI, COBMECTHAS JICATCIHOCTD.

MeranpeaMeTHble pe3yabTaTbl OCBOCHHS MPOrPpaMMBI CPETHEro OOIIero oOpa3zoBaHUs
JIOJKHBI OTPaXKaTh:

OByaieHHe YHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEILHBIMHU A€l CTBUSIMMU:

1) 6a3oBbIe JJOrHYeCKHe JeiiCTBHA:

CaMOCTOSTENFHO (OPMYIHUPOBATh U aKTyalH3UpOBaTh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MTPU OCBOCHUH 3HAHUN TIPUEMBI JIOTMYECKOT 0 MBIILICHUS (aHalu3a, CHHTE3a,
CpaBHEHHUS, KIacCH(PUKAIMU, OO0OOIIEHHUs), PACKPBIBATH CMBICT OWOIOTMYECKUX TOHITHIA
(BBIIENATH WX XapaKTePHBIC MPU3HAKH, YCTAHABINBATE CBS3H C JIPYTUMH IMOHSATHSIMH ),

OTpENENATh WENU JeATENbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTH C MOCTABICHHBIMU IEIISIMU;

UCIIOIh30BaTh OWOJIOTMUECKUE TOHATHS Il OOBSCHEHUS (AKTOB W SBICHUH >KUBOU
MIPUPO/IBI;

CTPOHTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHbBIC, IETYKTUBHBIC, [10 AaHAIIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, ()OPMYIHUPOBATH BBHIBOIBI U
3aKIJIIOUEHUS;

MPUMEHSATh CXEMHO-MOJIENIbHBIE CPEACTBA Ui MPEACTaBICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUW B M3y4aeMBIX OMOJIOTMYECKHX OOBEKTaX, a TaKkKe MPOTHBOPEYUN PA3HOTO pPOja,
BBISIBJICHHBIX B Pa3JIUYHBIX HH()DOPMAITMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IJIaH PEIICHUs MPOOIEMBbI C YUETOM aHAM3a UMEIOIINUXCS MaTepHabHBIX
Y HEMATEPUATBHBIX PECYPCOB;

BHOCHTH KOPPCKTHBBI B JCSATCIHLHOCTh, OICHHUBATH COOTBETCTBHE PE3YyJbTATOB IICIISM,
OLIEHUBATh PUCKH MOCJIEICTBUHN AEATEIbHOCTH;

KOOPAMHHUPOBATh U BBHINOIHATH pabOTy B YCIOBHSX pPEalbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOT'O B3aMMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIUICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEI0BATEIBLCKHE e CTBHUS:

BJIQJICTh HABBIKAMH y4eOHO-MCCIICOBATEIHCKON U TIPOCKTHOW JEATEIHbHOCTH, HaBBIKAMU
paspelieHusi MpoodIeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/0B
peleHus] MPaKTHUECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX METOIOB TTO3HAHMUS;

UCIIOJIh30BaTh PA3IMYHBIC BHJIBI JICATCIHHOCTH IO TIONYYCHUIO HOBOI'O 3HAHUS, €ro
WHTEpIpETaINH, MPEeoOpa30BaHUI0 U MPUMEHEHUIO B yUEOHBIX CHUTYalUsX, B TOM YHWCIE MpHU
CO3/IaHUU Y4EOHBIX U COLIUATBHBIX MPOCKTOB;

(hopMupOBaTH HAYYHBIA THUI MBIILUICHUS, BIAJCTh HAYYHONH TEPMUHOJIOTHEH, KITFOUEBBIMH
MTOHSITHSIMHA U METOJIaMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/Ja4ll B 0Opa30oBaTENbHON NESITENBHOCTH U
KU3HEHHBIX CUTYaITUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJU3UpOBaTh 3ajlady, BBIIBUTaTh
TUIOTE3Y €€ pelIeH s, HaXOAUTh apryMEHTHI 7S I0Ka3aTelbCTBa CBOMX YTBEPKACHUM, 3a71aBaTh
napaMeTpsl U KPUTEPUH PEIICHHUS,

aHAJIM3WPOBAThH MOJYUCHHBIC B XOJIC PEIICHUS 3aa9l PE3yIbTaThl, KPUTHYSCKU OLICHUBATH
UX JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATE IICJICHANIPABICHHBIA IMOMCK TIEPEHOCA CPEJICTB M CIIOCOOOB JCHCTBHS B
pohecCHOHATBHYIO Cpey;

yMETh TMEPEHOCUTh 3HAaHWS B  T[O3HABATEIbHYID U  MPAKTUYECKYI0  00JIacTu
KU3HECSITCTLHOCTH;



YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX Y4EOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE HJEW, MIpeiaraTh OpPUTHHAJIbHBIC MOIXOJbl U PEIICHHUs, CTaBUTh
poOJIeMBI U 33J1auu, TOMYCKAIOIIKe aJbTepHATUBHbIE PELICHHUS.

3) pa6ora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX MCTOUYHUKAX WH(POpPMALUUU (TEKCTE y4eOHOro mocodus,
HayYHO-TIOMYJISIPHON JHUTEpaType, OMOTOTHYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMIBIOTEPHBIX
0a3ax naHHbIX, B MHTepHere), aHAIM3UPOBaThb HH(OPMALMIO Pa3IUYHBIX BUJIOB U (OpM
MIPE/ICTaBJICHUSI, KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dhopMynupoBaTh 3ampockl W TPHUMEHATH pa3jNYHbIe METOABl NpU TOWCKE U O0TOOpe
OMOJIOrYECKON MHPOPMAIIHH, HEOOXOTUMOM TS BHITTOTHEHUS YIeOHBIX 3a]1a4;

npuoOpeTaTh OMBIT HMCMOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCITOJIb30BAHMS PA3TTUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENTHO BBIOMpPATh ONTHMAIBHYIO (OpPMY TMpeacTaBIeHUS OMOJOrHYECKOU
nHpopmaruu (cxemsl, Tpaduky, AHarpaMMBbl, TaOIUIIBI, PUCYHKH U APYTOe€);

UCTIOJIb30BaTh HAYUYHBIM S3BIK B KauecTBE CpeACTBa MpH pabore ¢ OMONIOrHYecKoin
nH(popMaIueit: TPUMEHITh XUMUYECKUE, (PU3NYSCKUE U MaTEeMAaTHYECKUE 3HAKU U CHMBOIIHI,
dbopmyrel, abOpeBUATypy, HOMEHKJIATypy, HCIOJBb30BaTh W MpeoOpa3oBBIBaTh 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMH pACMO3HABaHWS W 3alUThl  HWH(OpManuu, WHGOPMAIIMOHHOMI
0€30I1acCHOCTH JIMYHOCTH.

OBiageHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMH:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX c(epax KU3HU, aKTHBHO YJ9aCTBOBAThH B JMAIOre
WM TUCKYCCUU TIO CYIIECTBY 00CYyXJaeMoil TeMbl (yMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJCHHUS OTHOCHTEIHHO BBIMOJIHCHUS TpEJiaraeMoi 3aJadd, Yy4YUTBIBATb HMHTEPECHl H
COTJIACOBaHHOCTbH MO3UINH PYTUX YYACTHUKOB JIMAJIOTa WIIN JIUCKYCCHN);

pacrmo3HaBaTh HeBepOadbHBIE CpEICTBAa OOIICHMS, MMOHMUMATh 3HAYEHHE COLUATIBHBIX
3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHUSI KOHMIUKTHBIX CHUTYAIUi, yMETh CMSATYATh KOH(MDIUKTHI U
BECTH IIEPETOBOPHI,

BJIQJIETh PA3NUYHBIMU CIIOCOOaMH OOIIEHUS M B3aMMOJACWCTBUS, MOHUMATh HAMEPEHHS
NPYTUX JIIOJICH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (hopme
(hopMyIHpOBaTH CBOW BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOI TOUYKY 3PEHUSI C HUCIOIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHasi IeI TeTbHOCTD:

MOHHMMATh U UCHOJIb30BaTh MPEUMYILECTBA KOMAaH/IHOM M MHIUBUIAYAIbHON paboThl MpU
peleHur OUOIOruYecKoil mpobIeMbl, 00OCHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHS TPYIIIOBBIX
(hopM B3aMMOAEHCTBHS NPH PEIICHUH YIeOHOM 3a1auu;

BBIOMpAaTh TEMATHKy W METOJBl COBMECTHBIX JICUCTBHHA C YIETOM OONIUX HHTEPECOB U
BO3MOXKHOCTEU Ka)KJI0r0 WieHa KOJJIEKTUBA;

NPUHUMATH I1[ETH COBMECTHOM JIeATEIHHOCTH, OPTraHHW30BBIBATE M KOOPIUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUIA, PACIPEACIISITh POIU C Y4ETOM MHEHU
YYaCTHUKOB, 00CYX/IaTh Pe3yIbTaThl COBMECTHON palbOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIZa U KaXJIOr0 YUaCTHHKA KOMaH[bl B OOIIMN pe3yabTaT
10 pa3zpaboTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TMO3UIMU HOBU3HBI, OPUTHHAIHLHOCTH,
MPAaKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETHUECKOE IIOBEJACHUE B pA3IMYHBIX CHTYAIHsAX,
MIPOSIBIISATH TBOPUECTBO M BOOOpAXKEHHE, ObITh HMHUIIUATUBHBIM.

OBiaieHHe YHUBEPCAJIbLHBIMHU PeryJsiTAHBHBIMU JICHCTBUSIMU:

1) camoopranu3amnms:



UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHHUS MpOOJIEeM U HMX pEUIeHHs B
KU3HEHHBIX U YU€OHBIX CUTYAIUsX;

BbIOVpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHMM LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKHM B CBOMX
JEMCTBUAX M IOCTYMKAX MO OTHOLICHHIO K JKUBOW MPUPOAE, CBOEMY 3JI0POBBIO U 310POBBIO
OKPYXaIOIIHNX;

CaMOCTOSITENIbHO OCYUIECTBIISITH ITO3HABATEIIbHYIO JESTENBbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpPA30BATEIBHOM JCATEIHHOCTH U
YKU3HEHHBIX CUTYaLHSIX;

CaMOCTOSITENIbHO COCTABIIATH IIJIAH PEIIEHUsS MPOOJIEMBI C YUETOM HMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTEHHH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacIpsATh paMKH Y4eOHOr0 peMeTa Ha OCHOBE JIMUHBIX MPEIIOYTCHUH;

JIeTIaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PEUICHNUE;

OLIEHUBATh MIPUOOPETEHHBIN OIBIT;

CIoCcOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIIMU B PAa3HBIX 00JIACTIX
3HAHWUH, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYpPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIEIAM;

BJIa/IETh HaBBIKAMU IIO3HABATENILHOM peduieKCH KaK OCO3HAHMS COBEpLIAEMbIX NEHCTBUI
Y MBICIIUTENBHBIX MPOIIECCOB, X PE3YIbTATOB U OCHOBAHMIA, HUCIIONB30BaTh MPUEMBI pedieKkcuu
JUISL OLICHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKEHHUIO;

IPUHUMATh MOTHBBI U ApI'yMEHTBI APYTUX [PU aHAIU3€ PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsTHE CeOs1 U IPYrUX:

IPUHUMATD ceOsl, MOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U ApI'yMEHTBI APYTUX [PU aHAIU3€ PE3YJIBTATOB AEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYrUX Ha OLINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIIMH JIPYroro 4ejaoBeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS cojepxaHus yueOHoro mpeamera «buomorus» Ha
yriyOIE€HHOM ypOBHE OPUEHTHPOBAHBI HAa obecrieueHre NpouabHOro o0ydeHus: 00yJaronuxcs
ouonoruu. OHU BKITIOYAIOT: CIICIU(pHUECKUE I OMOTOTUN HAayYHbIE 3HAHUS, YMEHUS U CIIOCOObI
JNEUCTBUI N0 OCBOCHMIO, MHTEPIPETALNN U MTPEOOPa30BAHUIO 3HAHUM, BUIBI JESITEIbHOCTU MO
MOJTYUYEHHUIO HOBBIX 3HAHHWHM U UX MPUMEHEHUIO B PA3IMYHBIX Y4eOHBIX, a TAKXKE B pealbHbBIX
KU3HEHHBIX cuTyalusax. [IpenmeTHsle pe3yabTaThl IPEACTABIECHBI 110 TOAAM U3Y4YEHMUSL.

[IpenmerHbIe pe3ynbTaThl OCBOCHHS yueOHOT0 npenmera «bruonmorus» B 10 knacce n0mKHBI
OTpaxkaTh:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMM B CHUCTEME €CTECTBEHHBIX HAyK, B
(hopMUPOBaHNY €CTECTBEHHO-HAYUHOM KapTHUHBI MUPA, B IO3HAHUU 3aKOHOB ITPUPOJIbI U PEIICHUN
po0JieM pallMOHAIBLHOTO MPUPOIONOIB30BAHHUS, O BKJIAJIE POCCUMCKUX U 3apyOeKHBIX YUEHBIX B
pa3BuTHE OHOJIOTHH;

BJIQJICHUE CHCTEMOM OMOJOTMYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarollue
OuoNoruueckue TEPMUHBI U TMOHATUS (KHU3Hb, KJIETKA, OpPraHu3M, MeTadolM3M, IOMEeocTas,
CaMOpEeryJslus, CAMOBOCIIPOM3BEAECHUE, HACIECTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckue Tteopuu (kiaerounas teopust T. [IBanna, M. Illneiinena, P. Bupxosna,
XpOMOCOMHas Teopus HacliencTBeHHocTu T. Moprana), yuenust (H. Y. BaBuiioBa — o mieHTpax
MHOT000pa3usi U MPOUCXOXKJIEHUS KYIbTYPHBIX PAacTeHUI), 3aKOHbI (€AMHOOOpa3usi MOTOMKOB
IIEPBOI0 MOKOJIEHUS], PACILEIIJIEHHs], YACTOTHI FaMeT, HE3aBUCUMOro HaciaeaoBanus I'. Menaens,



TOMOJIOTHYECKUX PSJIOB B HAclIeACTBEHHOH wu3MeHunBoctd H. V. BaBwioBa), mpuHIMIIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHHME OCHOBHBIMH METOJAaMH HAYYHOT'O MO3HAHMS, UCTIONb3yEeMBIX B OMOIOrHYECKHX
HCCIIEIOBAHUSX KUBBIX OOBEKTOB (OMUCaHUE, H3MEpEHNe, HAOII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACTATH CYHIECTBEHHBIC NMPHU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U DYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM yHclie OakTepuii, TpuOOB, pacTeHUH,
KUBOTHBIX W YEIIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPTaHOB PAaCTCHUH, JKUBOTHBIX, YEIOBEKa,
MIPOLIECCOB KHU3HEACIATEIbHOCTH, IPOTEKAIOIINX B OPTraHU3MaX pacTEeHUIl, )KUBOTHBIX U YEJIOBEKa,
OMOIOTMYECKUX MPOIIECCOB: OOMEHA BELIECTB (METa00IM3M), IPEBPALLICHUS YHEPTUH, OPOXKEHUS,
aBTOTPOQHOr0 U TeTepOTPO(PHOro THIOB MUTAHMUS, (POTOCHHTE3a U XEMOCHHTE3a, MUT03a, MEH03a,
ramMeToreHesa, sMOpHUOreHesa, MOCTAIMOPHOHAIBHOTO pa3BUTHA, Pa3MHOXKEHUS,
WHAMBHUYAIbHOTO Pa3BUTUsl OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS TI'€HOB, I'€TE€pPO3HUCa,
HCKYCCTBEHHOI'0 0TO0pa;

YMEHHME YCTaHABJIMBATh B3aWMOCBS3M MEXJY OpraHOMJAMH KJIETKH U UX (DYHKIUSAMHU,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH U WX (YHKIMSIMU, MEKIY OpraHaMu U CUCTEMaMU OPTaHOB y
pacTeHMil, JKMBOTHBIX W 4YeloBeKa M HMX (YHKIHMAMH, MEKIY CHUCTEMaMH OpPTraHOB M UX
GyHKIUSAMHE, MEXIYy dTanmaMM OOMEHa BEUIECTB, dTalaMU KJIETOYHOIO IHMKIA W KU3HEHHBIX
LIUKIOB OpraHU3MOB, AJTallaMH SMOPUOHAIBHOIO Pa3BUTHs, TE€HOTUIOM M (heHOTHIIOM,
(deHoTHIIOM U (haKTOpaMH CPeIbl OOUTAHUS;

YMEHHE BBISIBISATH OTIIMYUTENIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PACTEHUH,
KUBOTHBIX U YETIOBEKA;

YMEHHUE UCIOIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOrHUECKYI0O TEPMUHOIOTHIO U
CHMBOJIAKY JUTSI TOKAa3aTeIhCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYIIIT;

YMEHHE petiaTb OMOJIOTHYECKHE 3a]Ja41, BBISBIATH IPUIMHHO-CIIEICTBEHHBIE CBS3U MEXKTY
UCCIIETyeMbIMH OMOJIOTHYECKUMH TPOIECCAMU U SIBICHUSIMH, JIeJIaTh BBIBOJBI U MPOTHO3BI HA
OCHOBaHUWH TIOJIYYE€HHBIX PE3YyIbTATOB;

YMEHHE BBINOIHATh Ja0OpaToOpHble M MpaKTHYecKue paboThl, cOOMIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pYyI0BAHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bI, MPOBEPSITh X OIKCIEPHUMEHTAIHLHBIMU CPEICTBAMHU,
bopMynupys 1eNb UCCIeI0BaHUS, AHATU3UPOBATD MOJIYYEHHBIE PE3YNIbTaThl U JeNaTh BIBOIBL;

YMEHHE y4acTBOBAaTh B Yy4e€OHO-HMCCIIENOBATENIbCKOW paboTe Mo OHONOrWH, DKOJIOTHUU U
MeIUIHE, MPOBOANMON Ha 0a3e IIKONBHBIX HAYYHBIX OOILIECTB, W MYOJUYHO MPEICTABIATH
MOJTy4YEHHBIE PE3yJIbTaThl HA YYEHUUYECKUX KOH(PEPEeHIIHSIX;

yYMEHUE OLICHUBATh 3TUYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEAOBAHUM B 00J1aCTH OHOIOTUU
U MEAMLMHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OILIOJOTBOPEHHUE, HAINPABICHHOE HW3MEHEHHE
reHoMa M COo3/1aHie TPAaHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOp Oy/yIiei npodeccuoHaIbHON AeATEIbHOCTH B
obyiactu OMOJOTUH, MEAULIMHBI, ONOTEXHOJIOTUH, BETEPUHAPUH, CEITLCKOT0 X0351CTBA, MUIIEBOU
MPOMBIIIJICHHOCTH, YTITYOJISATh TO3HABATEIBHBIN HHTEPEC, HAITPABICHHBIN HAa OCO3HAHHBIH BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOoIoIKEHUE OMOIOrHYeckoro o0pa3oBaHus B OpraHU3aIUsIX
CpemHero npoQecCHOHANTBHOTO U BBICIIETO 00pa30BaHU.

[IpeameTtHble pe3yabTaThl OCBOCHHS yueOHOro mpenmera «buonorus» B 11 knacce TOIKHBI
OTpaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUN O MECTE U POJU OMOJOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(hOpMHPOBaHNU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B TMO3HAHWUU 3aKOHOB
MPUPOJIBI U PEUICHUH SKOJIOTMYECKUX MPOOJIeM YeIOBEYEeCTBa, a TAKKE€ B PEUICHHH BOIPOCOB
PaIMoOHAIBLHOT O TPUPOIOIOIB30BaHUS, U B (HOPMUPOBAHUHU IEHHOCTHOT'O OTHOILICHUS K TPUPOIE,
00I1leCTBY, YEJIOBEKY, O BKJIAJE POCCHUHCKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B Pa3BUTHUE
OHoIoruy;

YMEHHUE BJaJIeTh CUCTEMOW OMONOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET ONpeAeieHUs U
MOHMMaHHUE CYITHOCTH OCHOBOIOJNATaoIIuX OHOJIOTHUECKUX TEPMHHOB M TIOHSATHHA (BHUI,



sKkocucteMa, Ouocdepa), Oumomorumueckue Tteopuu (dBomorMoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKasi Teopus sBomonnu), yueHus (A. H. CeepuoBa — 0 MyTsSX M HaIlpaBICHUIX
sBomonnn, B.1. BepHanckoro — o 6uocdepe), 3akoHbI (TeHETUUECKOT0 paBHOBecus Jxk. Xapau
u B. Baitn6epra, 3apoxmpimeBoro cxoacra K. M. bapa), npaBuna (muaumyma 1O. JIuGuxa,
9KOJIOTMUECKON MUpaMU/Ibl SHEPrun ), runotessl (runoresa «mupa PHK» V. 'unbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJaMH HAy4HOI'O TIO3HAHHUA, MHCIIOIb3yEMBIMH B
OMOJIOTMYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB U JKOCHUCTEM (OMMCAaHUE, W3MEpPEHUE,
HaOI0/IeHUE, YKCIEPUMEHT), CIOCO0aMH BBISIBICHUS U OLEHKU aHTPOIOTCHHBIX U3MEHEHUH B
MIPUPOJIE;

YMEHHME BBIICHATh CYIIECTBEHHbIE NPU3HAKU: BHUAOB, OHMOIEOIEHO30B, IKOCHCTEM U
ouocdeppl, CTaOMIM3UPYIOIIETO, JABIKYIIETO U Pa3phIBAIOLIETO €CTECTBEHHOro o0TOOopa,
AITIONIATPUYECKOr0 U CUMIATPUIECKOr0 BUA00Opa30BaHUS, BIUSHUS BUKYIIINX CHII SBOTIOIUU
Ha TeHO(OH] MOMYJISAUHU, MPUCTIOCOOTEHHOCTH OPTaHU3MOB K cpeie OOMTaHUS, YepeJOBAHUS
HaIpaBJIEHUH HBOJIOLNHU, KPYTOBOPOTA BEIIECTB U TIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTAaHABIMBATh B3aUMOCBSI3H MEXAY MPOLECCAMHU 3BOIOLINH, IBUKYIIUMHU CHIIAMU
AHTPOIOreHe3a, KOMIIOHEHTAMHM pAa3JMYHBIX DJKOCHUCTEM M NPUCIOCOONIEHUAMH K HHUM
OpPTaHH3MOB;

YMEHHE BBISBIIATH OTIIMUUTENbHBIE TPU3HAKU JKUBBIX CHCTEM, MIPUCIOCOOICHHOCTh BUJIOB
K cpene oOuTaHus, aOMOTHYECKUX W OMOTHYECKMX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBS3EH
OpPTraHKU3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUI B SKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOrMYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY Ul JOKa3aTelbCTBA pOJCTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TPy,
B3aMMOCBSI3M OPTaHU3MOB MU Cpe/ibl OOMTaHUS, €IWHCTBA YEIOBEYECKHX pac, HEOOXOAUMOCTH
COXpaHEHHUs MHOrooOpas3usi BHIOB U DKOCHUCTEM KaK YCIOBHUSI COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

yYMEHHE peniaTb OMOJIOTHYECKHE 3aJa41, BBISABIIATH IPUYNHHO-CIIEICTBEHHBIE CBS3U MEXKTY
HCCIIETyeMbIMI OMOJIOTHYECKUMH IMPOLECCaMU U SIBJICHUSIMH, JIeJaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHMH MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHE BBINOJIHATh Ja0OpaTOpHble M IpaKTHUYecKue padoThl, cOONIOAATh MpaBuiIa MpU
pabote ¢ yueOHBIM | JIa0OpaTOPHBIM 000PYIOBAHHEM;

YMEHUE BBIIBUTaThb THUIIOTE3bl, MPOBEPITh HMX SKCIEPUMEHTAIBHBIMU CpPEJICTBAMH,
(bopMyupys 1eNb UCCIeI0BAHNS, aHATH3UPOBATh TOJTYYCHHBIC PE3YIbTATHI U JIENIaTh BHIBOJIBI,

yMEHHE Y4acCTBOBATh B Y4Y€OHO-HCCIIEIOBATEIBCKON padoTe MO OMONIOTHU, DKOJOTHH W
MEAMIIMHE, MPOBOIUMON Ha 0a3e MIKONBHBIX HAYYHBIX OOLIECTB, M MYOJIMYHO MPEICTABIATh
MOJTyYCHHBIC PE3YNIbTAaThl HA YICHUYECKUX KOH(PEPEHIUIX;

YMEHHE OLICHUBATh THUIOTE3bl M TEOPUU O TMPOUCXOKIACHUM IKU3HU, UEJIOBEKa U
YeJIOBEYECKUX pac, O IMPHYMHAX, MOCIEACTBUSIX M CHOCO0AaX MPEJOTBPALICHUS TI100aTbHbBIX
W3MEHEHUl B Onocdepe;

YMEHHUE OCYIIECTBIISAThH OCO3HAHHBIN BBIOOP Oyaymiei mpoecCuoHaTbHON AeATETFHOCTH B
o0yiacTy OMOJNIOTHH, SKOJIIOTUH, TPUPOJIONIONB30BAHMS, MEUIIMHBI, OMOTEXHOJIOTUH, IICUXOJIOTUH,
BETEPUHAPHUH, CEIbCKOI'0 XO03sI1CTBa, MULIEBOW MPOMBILUIEHHOCTH, YIIyOJIaTh [T0O3HABATEIbHbIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPoheCcCun 1 MPOAOIHKEHUE
OMOJIOTMYECKOro O00pa30BaHMsI B OpPraHHU3AIUSAX CPEIHEr0 MPOPECCHOHAIBHOIO M BBICIIETO
o0pa3oBaHMsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsinvecTBO 4acoB JJIeKTPOHHbIE
Ne i/ E;ﬁ‘;g;g:::me PAIETIOB H TEM Beero Kontposabubie | IlpakTHuyeckue f:;;g)g:?::;bﬂme
padoThbI padoThbI pecypebi
1 buonorus kak Hayka 1
2 JKuBBIC CHCTEMBI M IX M3y4YEHHUE 2
3 buonorust knetku 2 0.5
4 XuUMHYecKasi OpraHu3aius KICTKU 10 1
5 Crpoenue ¥ pyHKIMH KIETKU 8 2
6 OOMeH BelIECTB U NIPEBPALLIEHUE SJHEPTUH B 9 1
KJICTKE
7 HaCHGILCTBCHIfaSI uHbopManus u 9 05
peanu3arysi e€ B KJIETKE
8 JKu3HEHHBIHN UK KISTKU 6 1
9 Crtpoenue 1 pyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mMHOXXEHME U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — Hayka O HaCJIEICTBEHHOCTH U 5 05
M3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYMBOCTHU 6 1
14 I'eneTuka yenoBeka 3 0.5
15 Cenexuusi opraHu3MoB 4 1
16 buoTrexHonorus v CHHTETHYECKasi OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KIIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aejioB U TeM (undposbie)
Ne i/t
/ NporpaMmblI Bcero Koﬁn TPOIBHLIE HpﬁaKanecxne o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 3apoKICHHE U Pa3BUTHE IBOJTIOIMOHHBIX 4
MIpEJICTaBICHUI B OMOJIOTUU
2 MuUKpodsBONTIOIHS U €€ pe3yJIbTaThl 14 2
3 MakpodIBOIIOIHS U €€ Pe3yIbTaThl 6
IT
4 POUCXOXKICHHE U Pa3BUTHE )KU3HU HA 15 15
3emiie
5 [IporcxoxxneHne yeaoBeKa — aHTPOIOTeHE3 10 1
DKOJIOTHsS — HayKa O B3aUMOOTHOIICHUSX
6 OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY2Karolllel cpeion
7 Opra"u3Mel ¥ cpejia 0OUTaHUS 9 1.5
8 DKOJIOTHsI BUIIOB M TTOMYJISIIIHI 9 0.5
DKonorusi coo01iecTB. JKOJOTHYECKUE
9 KOJIOTHSI IIECTB. DKOJOTHICCKU 12 05
CUCTEMBI
10 buocdepa — rmobanpHas skocucTeMa 6
11 UenmoBeK M OKpYy’Karomas cpea 6
12 PesepBHOE Bpemst 8
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







ITOYPOYHOE INIJIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acosB

KoHnTtpoibHbIe

Bcero
padoThbI

IIpakTH4eckue
padoThbI

Jlara
U3YYeHU S

JJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

Burosorus kak KOMIICKCHAs HayKa U Kak
9acTh COBPEMEHHOTr0 O0IIeCcTBa

JKuBbIe CHCTEMEBI 1 NX CBOICTBA

ypOBHeBaﬂ OpraHu3anys )XKUBbIX CUCTCM

A (W IN|

VcTopust OTKPBITHS U U3yUEHHSI KIIETKH.
Kneroynas teopus

Nl L

MeToabl MOJIEKYISIPHOM U KJIETOYHOM
ouonoruu. [IpakTnyeckas padora
«M3yyeHrne METOI0B KJIETOYHOMN
onomnoruu (Xpomarorpadus,
anekrpodopes, nuddepeHuanbHOe
uentpudyruposanue, [1LP)»

0.5

XUMHUYECKUH COCTaB KJIETKA

MuHepanbHbIe BEUIECTBa KIETKU, UX
OuoIoruyecKas polib

Opranuyeckue BemecTBa KIETKH —
oenku. JlabopaTopHas pabora
«OOHapyxeHHe 0EITKOB C TTOMOIIBIO
KaYeCTBEHHBIX PEaKIUii»

0.5

CaoticTBa, KI1accupuKamusa U GyHKIIUHA
0enKoB

10

Opra"nuvecKue BenecTBa KISTKA —
YTJICBOBI

11

Opl"aHI/I‘-ICCKI/IC BCIICCTBA KJIICTKH —
JIMITU b1




12

Hyxnennossie kucnotsl. JJHK u PHK.
JlaboparopHas padora «MccnenoBanue
HYKJICMHOBBIX KHCIIOT, BBIZICTICHHBIX U3
KJIETOK Pa3JIMYHbIX OpPraHU3MOBY

0.5

13

Crpoenne u pynkiuun ATO. [Ipyrue
nykieozuarpudocharsl (HTD)

14

CexBenupoBanue JJHK. Metojsl
F€HOMHUKH, TPAHCKPUIITOMUKH,
MIPOTEOMUKH

15

MeTonbl CTPYKTYpHOIH OMOJIOrHH

16

Tunel knerok. [Ipokapuorndeckas KieTka

17

CrpoeHne 3ykapuoTH4eCKOU KIIETKH.
ITpaxTrueckas padora «3ydenune
CBOMCTB KJIETOUYHOM MEMOpPaHbI»

0.5

18

IToBEpXHOCTHBIN annapar KJIETKU

19

OnHOMEeMOpaHHBIE OPTaHOUIBI KIICTKH.
[TpaxTnueckas padora «3ydenune
JIBYDKEHHUS IIUTOIUIa3MBI B PACTUTEIBHBIX
KIIETKAX»

0.5

20

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKH:
MUTOXOHJIPUH, TUTacTUIBL. JlabopaTopHas
pabota «lccrenoBanue mia3Monn3a u
JISTIa3MOJIKM3a B PACTUTEIIBHBIX KICTKAX)

0.5

21

HememOpanHbie OpraHoubl KJIETKU

22

Ctpoenne u PyHKITUU sapa

23

CpaBHUTEIIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuor. JlaboparopHas pabora
«M3yueHne cTpoeHus KIETOK pa3IMIHbIX
OpPTaHU3MOB»

0.5

24

AcCCHUMMIIALIAS ¥ TUCCUMMIISLINS — JIBE
CTOpOHBI MeTabonmu3Ma. THurel oOMeHa
BemiecTB. JlaboparopHas pabora




«M3yyeHne KaTaTuTHIECKONH aKTUBHOCTH
(bepMeHTOB (Ha IpUMEpPEe aMHJIIA3bI HIIN
KaTajasbl)»

@epMEHTATUBHBIN XapakTep peakuun
KJIETO4HOro MeTabonusma. JlaboparopHas

25 pabora «3ydenue pepMEeHTATUBHOTO 1 0.5
pacuienieHns NepoKCHIa BOAOPOIa B
PACTUTENbHBIX U )KUBOTHBIX KJIETKAX»

26 benku-akTuBaTOpHl U OENKU-UHTHOUTOPHI

27 ABTOTpOQHBIN THII OOMEHA BELIECTB

28 doTocuHTE3
Xemocunres. Jlaboparopnas pabora

29 «CpaBHeHHUE TIporieccoB (HOTOCHHTE3A U 1 0.5
XEMOCHHTE3a»

AHa3poOHBIE OpraHu3Mbl. Buibr

30 opoxxenusi. JlaboparopHas pabora 1
«CpaBHeHHE POLECCOB OPOXKEHUS U
JIBIXaHUS)

31 AdpoOHBIE OPraHU3MBI. DTaIlbI 1
HHEPreTHYecKOro ooMeHa
DHeprusi MeMOPaHHOT O TPAHEHTA

32 npoToHoB. Cunte3 AT®: pabora 1
npoToHHOU AT®P-cHuHTAa3bI

33 Peakiiuu MaTpr4HOTO CHHTE3a 1

34 TpaHckpunuus — MaTPpUYHBIA CHHTE3 1
PHK

35 Tpancismus u e€ 3Tarnbl 1

36 Komuposanne amuHokucnor. Ponb 1
pubocoM B OMOCHHTE3E OenKa

37 Opranu3anys reHoMa y IpoKapuor u 1

AYKapUuOT




MOJ'ICKYJ'ISIPHLIC MCXAaHU3MBbI 9KCIIPCCCUU

38 T'€HOB Y 9YKapuoT
Bupychl — HeksieTouHbie (YOPMBI )KU3HU

39 u obnuraTtHble napa3uthl. [IpakTuueckas 0.5
pabora «Co3anue MOAEIH BUPYCay

40 BupycHsbie 32160J'I€B&£II/I$I YeloBeKa,
JKUBOTHBIX, PACTEHUH

M Hanorexnonoruu B OMONIOTHN 1
MEAUIINHE

42 JKU3HEHHBIN KT KIIETKA

43 Matpuunsiii cuaTe3 JTHK
Xpomocomsl. JlTaboparoprast padbota

44 «M3ydeHne XxpoMoCcOM Ha TOTOBBIX 0.5
MUKpOIIpenapaTax»

45 JleneHue KICTKH — MHUTO3
Tunsl kieTok. KapuokuHes U MU TOKUHES.

16 JlaGoparopnas pabota «HaOmoienue 05
MHTO32 B KJIETKaX KOHYMKA KOpPEIIKa JTyKa
(Ha TOTOBBIX MUKPOMpENapaTax)y»

47 Perymnsuus >KU3HEHHOT O IUKJIA KJIETOK

48 Opranusm Kak eIMHOE 11EJ10€

49 Tkanu pacrenuii. JlaboparopHas pabora 05
«M3ydeHne TKaHel pacTeHH»
TkaHU )KMBOTHBIX M YEJIOBEKA.

50 JlabopaTtopHas pabora «/3y4yeHue TkaHen 0.5
JKUBOTHBIX)»
Oprasbl. CUCTEMBI OpPTaHOB.

51 JlaGoparopHas pabota «3yuenue 0.5
OPraHOB LIBETKOBOT'O PACTECHHUS»

52 Omnopa Tena opraHu3MoB

53 JIBHKeHNE OpraHu3MOB




54 ITutanue opraHu3MoB 1

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenpHas CUCTEMA YETOBEKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H 1
YeJI0BeKa

58 TpaHcnOpT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucTema mo3BOHOYHBIX 1
YKUBOTHBIX U YEJIOBEKa

60 Bolaenenue y opranu3smMoB 1

61 3amura y OpraHu3MoB 1

62 NMmyHHas cucteMa yenoBeka 1

63 PaznpakxuMocTh U perymsnus y 1
OpPraHUu3MOB

64 ['ymopanbHast peryssiinus U SHIOKpUHHAS 1
CHCTEMa KMBOTHBIX M YEJIOBEKA

65 DopMBbI pa3MHOKEHUSI OPTAHH3MOB 1

66 ITomoBoe pazMHOKEHUE 1

67 Meiio3 1
I'amerorenes. Ob6pazoBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas pabota 1 05
«M3yuyeHue cTpoeHHs MOJIOBBIX KIETOK Ha
TOTOBBIX MHKpOIIpEnapaTax»

69 WNuauBuyanbHOE pa3BUTHE OPTaHU3MOB 1
— OHTOTeHe3

70 3akiajKa OpraHoOB U TKaHEU U3 1
3apOIBIIIEBHIX JINCTKOB
Poct 1 pa3BuTHE KUBOTHBIX.

71 JlabopaTtopHnas pabora «BrlisiBiieHHE 1 05

IMIPHU3HAKOB CXOACTBA 3ap0,Z[LIIHefI
IO3BOHOYHEIX )KHMBOTHBIX»




72

PazMHOXeHHe U pa3BUTHE PACTCHUA.
JlaboparopHas pabora «CtpoeHue
OpPTraHOB Pa3MHOKEHUS BBICIIHX
pacTeHUumn»

0.5

73

HCTOpI/IH CTaHOBJICHUSA U Pa3BUTHUMA
I'CHCTHKH KaK HaYKH

74

OCHOBHBIC TIOHSITHSI U CHMBOJIBI
reretuku. JlabopaTopHas pabora
«Ipo3oduna kak 0ObEKT TEHETHUECKUX
WCCIICIOBAHHI»

0.5

75

3aKOHOMEPHOCTH HaCJIeJOBaHUS
npU3HAKOB. MoHOrHOpUIHOE
ckpeuBanue. [Ipaktiuueckas padbora
"N3y4yeHue pe3ynbpTaToB
MOHOTHOPHIHOTO CKPEUIUBAHUS Y
Jpo3oduib”

0.5

76

I_[I/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI
MOHOFI/IGDI/II[HOFO CKpCIIMBaHUs

77

AHanu3upyolee CKpeuMBaHue.
HenonHoe nomMmuHupoBanue

78

JlurnbpuaHoe cKpeuBaHue.
ITpakTrueckas padora «3yuenune
pe3ynbTaToOB JUTHOPUAHOTO
CKpELIMBAHUS Y APO30(DUIbI»

0.5

79

I_[I/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO
CKPCIIMBAHUA

80

CHGHHCHHOC HAaCJICAOBAHUC ITPU3HAKOB

81

XpOMOCOMHaﬂ TCOPUA HACIICACTBCHHOCTHU

82

I'eneruka mona

83

I'eHoTuI Kak 11eJI0CTHAA CUCTEMA

R

84

I'eneTYECKUI KOHTPOJIb Pa3BUTHSA
PAaCTEHUH, )KUBOTHBIX M YEIOBEKA




85

N3MeHunBOCTh TPU3HAKOB. Buibl
U3MEHYUBOCTHA

86

MoaudukanroHHas H3MEHIUBOCTh

87

BapuarmonHslii psia v BapuanioHHas
kpuBasi. JlaboparopHas pabora
«HccnenoBanue 3akoHOMepHOCTEN
MOIM(DUKAIIMOHHOW U3MEHYUBOCTH.
[TocTpoeHne BaprallMOHHOIO psAia U
BapHaIlMOHHON KPUBOI»

0.5

88

I'enoTunuueckas H3MEHUYUBOCTb.
KomOnHaTHBHAS U3MEHYHNBOCTh

89

MyranonHast '3MEHYUBOCTb.
[TpakTruueckas pabora «MyTtanuu y
Jpo30¢ bl (Ha TOTOBBIX
MHUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTallMOHHOI O
npoiiecca. DMUTCHETHKA U YTTUT€HOMUKA

91

I'eneruka yemoseka. [IpakTudeckas
pabora «CocTaBieHre U aHAIN3
POIOCIIOBHOMY

0.5

92

MeTonpl MEIUIINHCKON I'€HETUKHU

93

3HaueHue MGI[I/IIII/IHCKOI\/JI T'CHCTUKHU B
MNpCaAOTBPAIICHHUHA U JICUHCHUHA
FeHETHYECKUX 3a00JICBaHUI YCIOBEKA

94

OCHOBHBIC TIOHSITHSI CEJICKIIHU.
JlaboparopHas pabora «3ydueHue copToB
KYJIbTYPHBIX PACTEHUI U MTOPOJ
JIOMAIITHUX KHUBOTHBIX»

0.5

95

MeTonbl CENeKITMOHHON paOOTHI.
Jlaboparopnas padora «/3yuenue
METOJIOB CEJIEKIMH PACTCHUIN»

0.5




I[OCTI/I)KGHI/ISI CCIICKIIMH paCTeHI/Iﬁ n

96 *KUBOTHBIX. [IpakTnyeckas pabora 1
«IIpuBHUBKa pacTeHUN»

97 CoxpaHeHHE, U3YYCHUE U HCIIOIb30BAHKE 1
T'CHETHYECKUX PECYpPCOB
buorexHonorus kak Hayka U OTpaciib

98 npousBojacTBa. [IpakTudeckas padora 1 0.5
«M3yueHne 00bEKTOB OMOTEXHOIOT UM

99 OCHOBHBIC HAINPaBJICHUS] CHHTECTUYECKOM 1
ouosoruu

100 XpOMOCOMHas M TE€HHAsl HHKEHEPUs 1

101 Menunuackie OMOTEXHOIOr MU 1

102 PesepBHbiii ypok. [loBTOpEeHue, 1
0000I11IeHHE, CUCTEMATH3AIMS 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 102 135

[TPOI'PAMME




11 KITIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
(1]
Jr:{;-n Tema ypoka Beero Kountpoabubie | IpakTnueckue ﬁ[;;: U gg}iﬂﬁiZfe S
padoTbI padoTsbI pecypesI
1 OpomonronHas Teopus Y. JlapsuHa 1
2 JBH>Kylye CHIIbI SBOIIOLIMU BUIOB 110 Y. 1
HapBuny
3 Bbops0a 3a cymecrBoBanue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOP
4 DopMHUPOBAHNE CUHTETUYECKOW TEOPUHU 1
SBOJIOLIMH
5 DTarnbl 3BOJIFOIIMOHHOIO Mpolecca: 1
MHUKPO3BOIIOIMS U MAaKPO3BOIIOLHS
6 [Tomynsiiyst — 37aeMeHTapHas eIMHULA 1
HBOJIIOLIMH
3aKOH reHeTH4eCKOro paBHoBecHs JIK.
7 Xapnu, B. Baitn6epra. Jlabopatopnas 1 05
pabota «BpIsIBIEHUE H3MEHYHBOCTH Y '
ocobeli 0IHOro BUAA»
8 DneMeHTapHbIe (PAKTOPHI YBOIIOIINU 1
9 D¢ dexr ocHoBaTens. D ekt 1
OYTBIJIOYHOT'O TOPJIBIIIKA
10 Murpanuu. N30 nomyIsiui: 1
reorpadguyeckas, Ouojoruueckas
11 EctecTBeHHbII 0TOOP — HaIpaBIISIFOIINMA 1
(bakTop IBOIIOLIUU
12 ITomoBoit oT6op 1
[IpucnocoOneHHOCTh OPraHu3MOB Kak
13 pe3yNbTaT MUKPOIBOJIOIIHH. 1 0.5

JlaboparopHas pabora «3yuenue




apoMoph030B ¥ UIM0AIANITAINH Y
pPaCTEHUM U JKMBOTHBIX)

[Tpumeps! npucnocodIeHUN y
OpPTaHU3MOB: MOp(OTOrHIeCcKHe,
(dbuznomornyeckre, OMOXMMHIECKUE,

14 0.5
nosesieHueckue. JlaboparopHas padora
«[IpucnocoOneHust OpraHu3MoB U X
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCTh
Bupn, ero kpurepuu u CTpykrypa.

15 JlabopaTtopHas pabora «CpaBHEHHE 05
BHJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHIO»

16 CtpykTypa BuIa

17 BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJFOIIH

18 CBs13b MUKPOABOJIIOLIUU U
SIHUIEMHUOIIOTUU

19 Maxkpossomonus. [laneonronornyeckue
METOJIbI U3YYCHUS IBOIIOINAN

20 Bbuoreorpaduueckrue MeTObI N3Y4ECHUS
IBOJTIOIIH
OMOpPHOJIOrMYECKHE U CPAaBHUTEIBHO-

21 Mop(dooruueckre METO bl H3YICHUS
HBOJIIOLIMH
MonekynsapHO-TeHETUYECKHE,

22 OMOXUMUYECKUE U MAaTEMaTHYECKHE
METObI U3YYEHUS IBOIIONNN

23 OO01re 3aKOHOMEPHOCTH IBOJIOLUN

24 AnanTuBHas pajuarysl.
HepaBHOMEPHOCTH TEMITOB 3BOJIOIHH

o5 HayuHble rumoTe3sl IpOHCX 0K ACHUS

JKU3HU Ha 3emiie




Z[OHay‘{HLIC MMpeACTaBJICHUSA O

26 3apOXKJICHUH KU3HU
97 OCHOBHBIE 3Talbl HEOPTAHHYECKOMN
HBOJIOIIH
28 ['uroresbl 3apoXkKAEHUS KU3HU
Wcropus 3emnu 1 METOIbI €€ U3YUCHUS.
29 JlaboparopHas pabora «3ydenue u 05
OITMCAHNE UCKOMIAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOBY
30 HauanbHble 3Taibl OpraHnnyecKou
9BOJIOLIMH
31 OBONIONUS 3YKapHOT
OCHOBHBIE 3TaIbl IBOIIOIHA
30 pacturenbHoro mupa. [Ipaktudeckas 05
pabota «3y4eHne ocoOCHHOCTEH '
CTPOCHUS PACTEHUH Pa3HBIX OTJIEIOBY»
33 OCHOBHBIE 3TaITbl BOJIIOIMH KUBOTHOTO
MHpa
DBOMIONMS )KUBOTHBIX. [IpakTHdeckas
34 pabora «3ydeHue ocoOeHHOCTEH 0.5
CTPOCHHSI ITO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe xu3Hu Ha 3eMiie 1o Spam U
nepuoJam
36 MaccoBblie BBIMUpaHHS —
HKOJIOTHUECKUE KPU3UCHI TPOILIOTr0
37 CoBpeMEeHHBII 9KOTOTHYeCKUN KPU3HC,
€ro 0COOEHHOCTH
38 CoBpeMeHHast CUCTEMa OPTaHUYECKOT0
MHUpa
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPraHu3MOB
40 AHTpONOJIOrHsl — HayKa O YEJIOBEKe




PazButue npencrasienuii o

4 MIPOMCXOXKICHUH YeJIOBEKa
Mecto yenoBeka B CUCTEME
opranumydeckoro Mupa. JlaboparopHast
42 pabora «3yyeHue ocoOeHHOCTEH 0.5
CTPOEHUS CKeJIeTa YeJI0BEKa, CBI3aHHBIX
C MPSIMOX OXKJICHHEM)
43 JIBMKyIIME CUiIbl aHTPOIIOT€HE3a
44 CooTHorieHne OMOIOrHUECKUX U
COIMANIBHBIX (DAKTOPOB B aHTPOMOTEeHE3e
45 OCHOBHBIE CTa/IMH AHTPOIIOT'EHE3A
46 [TaneoreneTnka 1 najeoreHOMHUKa
47 DBOIOIHUS COBPEMEHHOT'0 YeTIOBEKa
Yenoseueckue pacel. [Ipaktuyeckas
48 pabota «/3ydueHue 3KOIOrn4ecKux 0.5
aJanTaluuil 4eJIOBEKa
49 MeXTUCIUTUTMHAPHBIC METO/IBI
AHTPOIOJIOTHH
50 3apokJeHNE U Pa3BUTHE YKOJIOTHHI
Mertonpb! skonoruu. Jlaboparopuas
51 pabota «/3y4ueHne MeTo10B 0.5
9KOJIOTUYECKUX UCCIIEIOBAaHUI
59 3HaYeHNE KOIOTUUCCKUX 3HAHUN JIJIS
YeloBeKa
53 DKooruveckue GaKTopbl
Abuoruueckue pakropsl. CBET Kak
54 skonoruyeckuit pakrop. JlaboparopHas 05
pabota «BpIsiBIeHHE TPUCTIOCOOICHUN
OpPraHM3MOB K BIIUSTHHIO CBETa»
55 Abuotnueckue (akropsl. Temmneparypa 05

KaK 9KOJIOTHYCCKHI (haKTop.




JlaboparopHas pabora «BrIsiBiIeHUE
MIPUCTIOCOOJICHUI OpTaHU3MOB K
BIIMSTHHIO TEMITEPATyPhI»

Abuornyeckue hakTopsl. BiaxuocTh
KaK 9KOJIOTMYECKUil (pakTop.

56 JlaGopatopHas paboTa « AHaTOMUYECKHE 1 0.5
0COOEHHOCTH PacTeHUN U3 Pa3HbIX MECT
oOUTaHU»

S57 Cpenpl obUTaHUs OpraHU3MOB 1

58 Buonornueckne puTMbI 1

59 XKuznennrie popMbl OpraHu3MOB 1

60 buornyeckue pakTopsl 1
3HayeHrne OMOTHYECKUX B3aUMOACHCTBHI

61 IUISl CYIIECTBOBAHHUSI OPTaHU3MOB B Cpelie 1
oburaHus

62 DKOJIOrM4ecKre XapakTepUCTUKI 1
HONYJISAIIH
OCHOBHBIE TIOKa3aTEIN O YJIISIIHH:

63 YUCJICHHOCTD, TIJIOTHOCTh, BO3pacTHAs 1 1
110JI0Basi CTPYKTYpa
OCHOBHBIE TTOKa3aTeNN TOMYJISIIH:

64 POXKIAEMOCTB, IPUPOCT, TEMI POCTa, 1
CMEPTHOCTb, MHTPALIUU

65 DKonoruyeckas CTpyKTypa MOMYIISILIUU 1

66 JIMHaMuKa MOMYJSIIUY U €€ peryisuus

67 KpuBsle pocTa UuCIIEHHOCTH MOMYJISALIUY. 1
KpuBbie BEDKHUBaHHS
DKonoruyeckas HUIIA BUJA.

68 JlaboparopHas pabora 1 05

«[IpucnocobneHus: ceMsiH pacTeHHI K
PacCelICHUIO»




69 Bua kak cucrtema nonynsuui 1

70 3aKOHOMEPHOCTH TIOBEJICHUS U MUTPAITUi 1
KUBOTHBIX

71 Coo011ecTBO OPraHu3MOB — OHOIIEHO3 1

72 OKocUCTEMA KaK OTKPBITAsl CUCTEMA 1

73 KpyroBopor BelecTs 1 MOTOK SHEPTUH B 1
HKOCUCTEME

74 OCHOBHBIE MOKA3aTENN 3KOCUCTEMBI 1

75 DKOJIOTMYECKHUE TUPAMU JTbI 1

76 N3menenns cooOIecTB — CYKIIECCUH 1
[TpupoaHbIe SKOCUCTEMBI. DKOCHCTEMBI

7 03€p U peK. DKOCUCTEMbI MOPEH 1 1
OKEaHOB

78 [Tpupoanbie 9KOCHCTEMBI. DKOCHCTEMBI 1
TYHJIP, JIECOB, CTEMEH, MYCTHIHb

79 AHTPOIIOr€HHBIE IKOCUCTEMBI 1
Yp6oskocucremsl. [IpakTuueckas padbora

80 «M3ydenue u onucanue 1 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJCHCTBUI OPraHU3MOB 1
B DKOCHUCTEMaX
MexaHu3Mbl BO3AEHCTBUS 3arpsI3HECHUN

82 pa3HBIX TUIIOB Ha CYyOOpPraHU3MEHHOM, 1
OpPTaHU3MEHHOM, MMOMYJSIIHOHHOM H
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmieruianeTapHas 1
obosouka 3emiiu

84 VYuenue B. U. Bepnanckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1

ouochepsl




KpyroBoports! BemecTs u

86 1
OMOreOXUMHYECKUE IIUKIIBI

87 3onansHOCTH OMOC(hepsl. OCHOBHBIE 1
OMOMBI CyIITN

88 YcroitunBocts 6uocheps 1

89 DKOJNOrM4eCcKrne KPU3HUChHI U UX PUYUHBI 1

90 BoszeiicTBue yenoBeka Ha buochepy 1

91 AHTpOHOl"eHHVOG BoszleﬁCTBUHe Ha 1
PACTUTEIIbHBIA U YKUBOTHBIH MHP

92 OxpaHna npuposl 1

93 OCHOBHBIE PUHITUITBI YCTOWYHUBOTO 1
pa3BUTHS YEJIOBEUYCCTBA M IIPUPOJIbI
PanmonansHOE MPUPOIONOIB30BAaHUE U

94 COXpaHeHHe OUOIOTUYECKOTO 1
pazHooOpasus 3eMiIn

95 O6?6H.ICHI/IC 1o TeMe «MUKPOIBOTIOIHS 1
1 e€ pe3yJIbTaThD»

96 O696meHHe 1o Teme «MakpOoIBOITIOLIHS 1
U e€ pe3yJIbTaTh»

97 O6006menue o teme «IIpoucxoxnenue 1
Y pa3BHUTHE KU3HU Ha 3eMJie»

98 O6006mmenue o reme «IIpoucxoxnenne 1
YEJIOBEKa — aHTPOIOTEHE3)

99 O6o01meHne o TeMe «IKOJIOTHS — HayKa 1
0 B3aMMOOTHOIICHUSAX OPTAaHU3MOBY

100 O6o06menue mo reme «OpraHu3Mbl 1 1
cpena OOUTaHUSD

101 O606H.I€HI/IVG 0 TeMe «IDKOJIOrUs BUIOB U 1
TTOM yJISTTAN)

102 O606menue o reme «brochepa — 1

r100aabHast 9KOCHCTEMAY)




OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

102

7.5







IMPOBEPAEMBIE HA EI'D 11O BUOJIOTUUA TPEBOBAHMUSA K PE3YJIBTATAM
OCBOEHHSI OCHOBHOM OBPA30BATEJIBHOM MPOI'PAMMBI CPEJTHEI'O
OBLIETI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHUSA K NMPEIMETHBIM pPe3yJbTaTaM
OCBOEHHS OCHOBHON 00pa30BaTeIbHONM MPOrpaMMbl CpeHero
o0uero oo0pazoBaHus

CdhopMupOBaHHOCTL 3HAHUH O MECTE W POJIM OWOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB MPUPOJIBI
M pemeHWH  JKU3HEHHO  BAXHBIX  COLMAIBHO-ITUYECKHUX,
HKOHOMHUYECKHUX, IKOJIOTUYECKIX MPOOJIEM YeI0BEYECTBA, a TAKXKE B
pELICHUH BOIPOCOB  PAIMOHAIBHOI'O MPHUPOAONOIB30BAaHUSA, B
(GbopMHPOBaHWU LEHHOCTHOTO OTHOLICHHS K IPHPOAE, OOIIECTBY,
YeJI0BEKY; O BKJIAJIe POCCUNUCKUX U 3apYOEKHBIX YUEHBIX — OMOJIOTOB
B Pa3BUTHE OUOJIOTHH

Bnanenune cucremoil 3HaHWUN 00 OCHOBHBIX METOJaX HAYYHOT'O
MO3HAHUS, UCTIOIB3YEMbIX B OMOJIOIMYECKUX HCCIIEOBAHUSIX JKUBBIX
OOBEKTOB M OSKOCUCTEM (ONHCAHME, W3MEpEHHUE, IPOBEACHUE
HaOIOZICHUH); crmoco0aMy BBISBICHUS M OICHKHA AHTPOMOTE€HHBIX
U3MEHEHUH B IpUpOJIe.

VYmenne BBIJIBUT'ATh TUIIOTE3bI, TPOBCPATH UX IKCIICPUMCHTAJIbHBIMHA
cpeacTBaMu, (QOpPMYIUpYs 1€l HUCCICIOBAaHMS, aHAIU3UPOBAThH
MOJTYYCHHBIC PE3YJIbTAThI U JIENIaTh BHIBOJIBL.

BrrsiBaenne 3aBHCHMOCTH MCXKAY HUCCICAYCMbIMHU BCJIMYMHAMU,
00BSICHEHHE MOJIyYEHHBIX PE3YJIbTAaTOB U (HOPMYIHPOBAHUE BHIBOJOB
C MCIIOJIb30BAHNEM HAYUHBIX MMOHITHI, TEOPUI M 3aKOHOB

YMeHue BIaieTh CHUCTEMON OHOJOTMYECKMX 3HAHWUW, KOTopas
BKJIFOUAET: OCHOBOIIOJIAraoIe OMOIOrMYeCKre TEPMUHBI M TOHATHS
(>KU3HB, KJIETKA, TKaHb, OpPraH, OPraHu3M, BU/I, TIOMYJISLIUS, SKOCUCTEMA,
ouorieHo3, Ouocdepa; METabOIN3M, TOMEOCTa3, KIETOUHBI IMMYHUTET,
OuocuHTe3 Oenka, OMOMOMMMEpBI, JUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCIPOU3BE/ICHNE, HACJIE/ICTBEHHOCTb, W3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Oouonornueckue Teopuu: kieroyHas Teopus T. IlIBanna, M.
[Mlneiinena, P. BupxoBa; KIOHAIBHO-CEIEKTUBHOIO UMMYyHHUTETA [1.
Opnux, U.M. MeuHukoBa, XpoOMOCOMHAasi TEOpHsI HACJIEICTBEHHOCTH
T. Moprana, 3akoH 3apoabiiieBoro cxojactsa K. bapa, sBontorimonnas
teopust Y. JlapBuHA, CHHTETHYECKass TEOpHUsl HSBOJIOLUH, TEOPHS
aaTporniorene3a Y. Jlapsuna; teopusi Ouoreonenoza B.H. Cykauéna;
yuenue H.W. BaBumoBa o nieHTpax MHOroo0pasusi U MpOUCX OXKICHUS
KyIbTYpHbIX pactenuii, yuenue A.H. CeBepuoBa o0 mnyrix u
HarpaBJieHUsAX 3Bostonnn, yuenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI  (emMHOOOpa3Wsi ~ MOTOMKOB  TEPBOTO  TTOKOJICHWS,
pacuIeIeHHs] IPU3HAKOB, HE3aBUCUMOI'O HACJIEIOBAHUS MIPU3HAKOB
I'. Menpens; CUEINIEHHOTO HAciaeA0BaHUs IIPU3HAKOB U HapyLICHUs
cuerienuss reHoB T. Moprana; TOMOJOTHYECKUX PSAIOB B
HacJaeACTBEHHOM u3MeHunBocTd H.M. BaBunoBa; reHeTH4ecKoro




pasHoBecust Jx. Xapau u B. BaiinGepra; 3apoapimeBoro cxojctsa K.
bapa; 6uorenernueckuii 3akon J. ['exkens, @. Mrosuiepa);
MPUHIIMIIBI (YUCTOTHI TAMET, KOMILUIEMEHTAPHOCTH);

npasmia (MuaumyMa FO. JIubuxa, 3K0I0ru4eckoi mupamMuabl Yrced,
Ouomacchsl ¥ SHEPTUN);

runote3sl (koamepBaTtHo A.M. Onapuna, mepBudyHOro OynnboHa JIXk.
Xongerina, mukpocdep C. Pokca, pudozuma T. Uek)

YMeHue pemrath MOMCKOBBIC OHOJOTMYECKHE 3a/1aud; BBISBIIATH
NPUYUHHO-CJIE/ICTBEHHbIC CBS3U MEKIY HCCIIETYeMbIMH
OMONOrMYeCKUMH OOBEKTAMH, TMPOIECCAMU U  SIBIICHUSIMH, JIEJATh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUH TIOTyYEHHBIX PE3YIIbTATOB;
COCTABJISITh TEHOTUITMYECKHE CXEMbI CKPEIIUBAHUS JUIsl Pa3HbIX THIIOB
HACJIEI0BaHKs IPU3HAKOB Y OPraHM3MOB, COCTABJIATh CXEMbI IEpEeHOCa
BEIIICCTB M SHEPIHH B KOCHCTEMaX (ICTTH MTUTAHMs, TIUIIEBIC CETH)

YMeHHne yCTaHaBJIMBATh B3aUMOCBS3M MEXAY CTPOCHHUEM U
(GYHKIUSIMH: OpPTaHOWOB, KJIETOK pa3HBIX TKaHEH, OpraHamMu |
CUCTEMaMHU OpPraHOB y PACTEHUM, KUBOTHBIX U YEJIOBEKA; MEXIY
sTanmamMu 0OMEeHa BEIIECTB; dTAlaMU KJIETOYHOT'O [IUKJIA U )KU3HEHHBIX
[UKJIOB  OPraHWU3MOB;, JTallaMd AMOPUOHAIBLHOTO  Pa3BUTHSA,
TEHOTUNIOM U (eHOoTUIoM, (eHoTunoM U (GaKTopaMu Cpebl
OOWTaHMsI, TPOIECCAMH  DBOJIONUHU;  IBUXKYIIUMH  CHJIAMHU
AQHTPOIIOT€HE3a;  KOMIIOHEHTAMH  Pa3JIMYHBIX  JKOCHCTEM U
MPUCTIOCOOJICHUSMU K HUM OPTaHU3MOB

YMeHue BBIICTATh CYIECTBEHHbBIC TPU3HAKH:

CTPOCHHUSI BUPYCOB, KJIETOK NMPOKAPUOT U DYKAPUOT; OTHOKIETOUHBIX
¥ MHOT'OKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOT€0IIEHO30B, YKOCUCTEM
u Ouochepsl; CTPOCHHS OPraHOB M CHCTEM OpPTaHOB PACTECHUI,
’KUBOTHBIX, YeJIOBEKa, MPOLIECCOB KHU3HEIEATEIILHOCTH,
IPOTEKAIOIUX B OpPraHU3Max pPACTEHHi, >KUBOTHBIX U 4YeNIOBEKa;
OMOJIOTMYECKUX TMpOIeccoB: OOMeHa BemecTB (MeTabonusm),
UH(OpMALUU U MIPEBPALICHUS YHEPTHH, OPOXKEHUS, aBTOTPOPHOTO U
rerepoTpoHOro TUMOB NHUTAHUSA, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Meii03a, raMeToreHe3a, ’MOproreHesa, HocTIMOPHOHATIBHOTO
pa3BUTHUS, Pa3MHOKCHHS, WHIUBHIYAIFHOTO Pa3BUTHUS OpraHH3Ma
(oHTOreHe3a), B3aUMOJACUCTBUS TE€HOB, TeTepo3uca; JACHCTBHM
UCKYCCTBEHHOI'O 0TOOpa, CTaOWJIM3UPYIOIIEro, JBUXKYIIETO W
Pa3pBIBAIOIETO €CTECTBEHHOTO0 OTOOpa; auIONaTpHUyYecKOro |
CHUMITaTPUYECKOTO BHMJI000pa30BaHUs; BIUSHUS JABWXKYLIIMX CHJI
HBOJIONMK Ha TeHO(OHJ MOMYJSLUUH; MPHUCHOCOOICHHOCTH
OpPraHM3MOB K cpelae OOWTaHUS, 4YepelOBaHUS HAIMPABICHUH
HBOJIIOIMH; KPYTOBOPOTA BEIIECTB M IOTOKA SHEPTUHU B IKOCHCTEMAX

ChopMHpOBaHHOCTh yYMEHHS BBIICNATH CYNICCTBEHHBIC MPU3HAKU
BUPYCOB, KIETOK IPOKAPHOT U JSYKApUOT; OAHOKIETOYHBIX U
MHOT'OKJIETOUYHBIX OPTaHU3MOB, BUJIOB, OMOT€OIICHO30B U SKOCHCTEM;
0COOEHHOCTH ITPOLIECCOB 0OMEHA BEILIECTB U MPEBPAILICHUS SHEPTHH B
KJIeTKe, (POTOCHHTE3a, MJIACTUYECKOI0 M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIONOTBOPEHUS, pa3BUTHS U
Pa3sMHOXKEHUS1, MHIMBUIYATLHOT'O Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pBHOBI 3a CYIIECTBOBAHHE, €CTECTBECHHOT'O oroopa,
BHUI000pa30BaHUs, TMPUCHOCOOJICHHOCTH OPraHU3MOB K Cpele




OOMTaHMsI, BIUSHUS KOMIIOHEHTOB JKOCHCTEM, AaHTPOIOT€HHBIX
W3MEHEHUH B SKOCHCTEMAX CBOE MECTHOCTH, KPYrOBOPOTA BEILIECTB
Y TIpEBpaIlCHHs DHEPTUHU B Onocdepe

Ymenue UCIIOJIb30BaTh COOTBETCTBYIOIINE apTryMEHTHI,
OMOJIOTUYECKYI0O TEPMUHOJIOTHIO ¥ CUMBOJIUKY JUIS JOKa3aTelIbCTBA
POJCTBA OPTAHMU3MOB Pa3HBIX CUCTEMATUUECKUX TPYIIIT; B3aUMOCBS3U
OpPraHu3MoOB W CpPCAbI O6I/ITaHI/I$I; CAUHCTBA YCJIOBCYCCKUX pacC,
HEOOXOAMMOCTA  370POBOTO  oOpa3a  JKM3HHU,  COXpaHEHUS
pa3HooOpa3usi BUJIOB U 3KOCHCTEM KaK YCIIOBHUS COCYIECTBOBAaHUS
[IPUPOABI U YEIIOBEYECTBA

YMeHHe KpPUTHUECKH OICHHBATh HWH(GOPMAIUI0 OHOIOTHYECKOTO
COJICpXKaHUs; HHTEPIIPETHPOBATh ITUYCCKUE ACTICKTBI COBPEMEHHBIX
UCCIICIOBaHU B OWOJOTMHM,  MEIUIMHE, OWOTEXHOJIOTHUH;
paccMaTpuBaTh riobaibHbIe HKOJIOTUYECKUE pOOIIeMBI
COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOMICHUIO K HUM COOCTBEHHYIO
MIO3HIINIO




INEPEYEHD 9JIEMEHTOB COAEPXAHMUSA, IPOBEPAEMbBIX HA EI'D I10
BHOJIOI'MAN

Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHMS

brnonorus kak HayKa. JKuBBIe cCcTEMBI 1 X HN3YUYCHUC

11

CoBpeMeHHast OUOJOTMS — KOMIUIEKCHAs Hayka. buonormyeckue Hayku H
n3ydaeMbie UMU TipoOnembl. DyHIaMeHTaIbHbBIC, TPUKIAIHBIE W TTOMCKOBHIC
Hay4YHbIE UCCIIEJIOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (OPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYUYHOM
kapTuHbl mMupa. [Ipodeccun, cBs3anHbie ¢ Ouonorueid. 3HaueHue OWOJIOTHH B
MPAKTHYECKON JesTeTbHOCTH YEeNOBEKa: MEIMIIMHE, CEIbCKOM XO3SICTBE,
MIPOMBIIICHHOCTH, OXPaHe MPUPOAbI

1.2

JKuBble cucTeMbl Kak mpeaMeT uzydeHus ouonoruu. CBOWCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHYECKOI0 COCTaBa, JUCKPETHOCTh U LEIOCTHOCTh, CI0KHOCTh U
YIOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHU3aLMA,
CaMOBOCHPOU3BEACHHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE.
YpOBHH OpraHU3alMH KUBBIX CUCTEM: MOJIEKYISPHBIN, KIETOUYHBIA, TKAHEBBIH,
OpraHU3MEHHBIH, MONyJISIUMOHHO-BUAO0BOI, 3KOCUCTEMHBIN
(buoreonieHoTHyecknii), OnocdepHsiid. [Iporeccel, MPOUCXOIANIUE B JKUBBIX
cucremax. OCHOBHBIC TIPU3HAKU KUBOTO. JKH3HB Kak opma CyIIecCTBOBAHUS
MaTepUHu

1.3

Mertonbl Ouonoruyeckoi Hayku. HaOmromeHue, H3MepeHHE, SKCIEPUMEHT,
cucreMatuzamnus, MetaaHaim3. IloHsTHEe O 3aBUCHMMONl W HE3aBHCHMOM
nepeMeHHOU. [TnannpoBanue sxcriepumenTa. [locTaHoOBKa 1 MPOBEPKA TMIIOTES.
HyneBast rumotes3a. Ilonstue BbIOOpkM U €€ pocToBepHOCTh. Pas3bpoc B
Ouonornueckux AaHHbIX. OLIEHKAa TOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB.
[IpnunHBI HCKa)KEHUS PE3yNbTATOB DKCIEpUMEHTa. [IoHATHE CTaTHCTHYECKOro
TecTa

Knerka kak Ononornyeckas cucremMa

2.1

Krnerka — cTpykTypHO-QyHKIIMOHATIbHAS €UHUIIA KUBOr0. MICTOpUS OTKpBITHS
kietkn. Padoter P. I'yka, A. Jleenryka. Knerounas teopust (T. IlIBannH, M.
[neiinen, P. BupxoB). OCHOBHBIE IOJOXEHHS COBPEMEHHOW KIIETOUHOU
TEOPHH.

Metonbl  MOJNEKYJISpHOW M KJIETOYHOM  OHMOJIOTMU:  MHKPOCKOIHS,
xpomarorpagusi, MeKTpodhope3, METOJI MEUECHBIX aTOMOB, TU(epeHIIaTIbLHOE
HEHTPUPYTUPOBAaHHUE, KYJIbTHUBUPOBAHNE KIETOK

2.2

XHUMHUYECKUN COCTaB KIIETKU. Makpo-, MUKpPO- U YIbTPAMHUKPO3JIEMEHTHI. Boja u
€€ poJIb KaK pacTBOPUTEINs, PEarcHTa, y4acTHue B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyasaui. MuHepaibHble BeleCTBa KJIETKH, UX OHOJIOrnyeckas poib.
Posb KaTHOHOB U AHMOHOB B KJIETKE.

buonornueckue mnonumepsl. benku. AMHHOKUCIOTHBIH COCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekynsbl. [lepBuuHas cTpykTypa Oenka, menTHIHas
CBA3b. BTOpuuHas, TpeTuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypauus.
CaoiictBa 6enkoB. Knaccugukarus 6enkoB. buonornueckrne GyHKIHHA OETKOB.
VYrieBonsl. MoHOCaxapupl, AUCAXapybl, OJUIOCAaXapuibl U IOIUCAXaPUIbIL.
OO0umii miaaH cTpoeHHss W (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOOB.
buonornueckne GyHKINHU YTIIEBOIOB.




Jlunugel. ['unpodunsHo-ruapodobHBIe cBoMcTBa. Knaccupukanus Iumumos.
Tpurnunepunasl, dochomunuabl, BOckH, crepousl. buonornyeckue ¢yHKunu
munuaoB.  OOmme CBOMCTBa OWOJOTHYECKUX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaM0O3aMbIKaHUO, TTOTYTIPOHHUIIAEMOCTb.

HyxnennoBbie kucnorel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunsl. [Tpuniun kommiaementapaoctu. [IpaBuno Yapradhda. Ctpykrypa
JIHK — nBoiinas cniupans. MecToHaxoxaenue u ouonorunueckue Gynkuun JJHK.
Bunel PHK. ®@ynkuuun PHK B knetke.

Crpoenne monekynsl AT®. Maxkposprudeckue cBszu B Mosekyine ATO.
buonornueckune Gynkuu AT®. BoccraHOBIIEHHBIE IEPEHOCYHKH, UX (QYHKITUN
B kiietke. CexkBenuponanue JJHK.

CrpykTypHas OuoOTHs: OMOXUMHUYECKHE W OMOPU3NUECKHE HCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpPhI OMOMOJIEKYII

2.3

Tunsl KJIETOK: JyKapuoTHueckKas U mpokapuoruyeckas. CTpyKTypHO-
(hyHKIIMOHATbHBIE 00Pa30BaHUSI KIIETKH.

CtpoeHue mpoKapuoTUYECKOW KieTku. KierouHas cTeHKa OakTepuil M apXei.
OcoOeHHOCTH CTpOeHUs! reTepoTpoPHON U aBTOTPOPHON NMPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapuoT B OMOLIEH03aX.

Crpoenue U QyHKIMOHUPOBAHHE DYKApPUOTUUECKON KieTkH. IlnazmaTuueckas
MeMOpana (Tutazmanemma). CTpyKkTypa miazMaTudeckoi Memopansl. TpancnopT
BCIIECTB Yepe3 IUIa3MaTHYECKyr0 MeMOpaHy: macCHBHBIN (auddy3us,
obneruénnas au¢pdys3us), akKTUBHBIA (MEPBUYHBIA U BTOPUYHBINH AKTHUBHBIN
tpancnopt). Ilomynmponunaemocts MeMmOpanbl. Pabora HaTpHii-KaIHeBOTO
Hacoca. DHJIOINTO3: MUHOIMUTO3, (aronuTo3. Dk3omuTo3. Kiierounas creHka.
CrpykTypa 1 GyHKLINHU KIETOYHON CTEHKU PACTEHHM, TPUOOB.

Hwuronnaszma. [{urozons. Lutockener. JBukenue nuroruiazMbl. OpraHOHIbI
kiaeTkd. OnHomMeMOpaHHbIE OpraHOWIbl KIETKW: SHIOIIa3MaTHuecKas CeTh
(BIIC), anmapar 'onbaxu, TM30COMBI, UX cTpoeHUEe U QyHKIMU. B3aumMocBs3b
OJHOMEMOpaHHBIX OPraHOUAOB KJIeTKH. CTpOEHHE TPaHyISIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbiX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuii
(arpanyssipHBIA) SHAOMIA3MATHYECKHH peTHKyayM. CekpeTopHas (QyHKIuUS
annaparta ['onbmxu. TpancnopT BemiecTB B KieTKe. Bakyosn pacTUTENbHBIX
kinetok. Kierounsltit cok. Typrop.

[TonryaBTOHOMHBIE OPraHOUABI KIETKU: MUTOXOHIPUH, TIITACTUIBL.

CrpoeHue U (GyHKIMUM MHUTOXOHIpHH M miacTui. IlepBudHble, BTOpUYHBIE U
CIIOKHbIE  IIACTUIbl  (OTOCHMHTE3UPYIOUIMX  3YKApUOT.  XJIOPOILIACTHI,
XPOMOILIACTHI, IEHKOMIACTHI BHICIIUX PACTCHHIA.

HememOpannbie opranouab! kinetku CrpoeHune W (pyHKIMHM HeMeMOpaHHBIX
OpraHouioB KjeTtkd. PuGocombl. MukpodunameHTsl. MBIIIeYHbIE KIETKH.
Muxkpotpy6ouku. Kierounsrii mentp. CTpoeHHE W JBWKEHHE JXTYTHKOB H
pecHrueK. MUKpOTPYOOUKH IUTOIUTa3MbI. L{eHTpros.

Anpo. OGonouka siapa, XpOMaTWH, KapuoIula3Mma, SAPBIIIKU, UX CTPOCHHE U
dbynkuun. SnepHbiii 0enKOBBIM MaTpHKC. [IpocTpaHCTBEHHOE PacHoOKCHHE
XpOMOCOM B HHTep(a3HOM sape. benku xpoMaTiHa — TUCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAsE XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTETBHOM, )XKUBOTHOM, TPUOHOH)

2.4

AcCUMUIIALINAS U TUCCUMUIISILIASL — JBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(MHBIN U reTepoTpodHbIif. YuacTue Kuciopoaa B 0OMEHHBIX
mporeccax. JHepreTuueckoe obecredueHue kieTku: npeBparienne ATD B
0OMEeHHBIX Tmporeccax. DepMEeHTATUBHBIM XapaKTep PEaKIuid KIECTOYHOIO




merabonu3ma. DepMeHTHl, UX CTPOEHHE, CBOMCTBA M MEXaHH3M JICHCTBUS.
Kodepmentsl. Otimumst (epMEHTOB OT HEOPraHMYECKHX KaTaTu3aTOpOB.
benku-aktuBatopel M O€NKU-MHTUOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIHI OT Pa3TUYHBIX (DAKTOPOB.

IlepBuuHBI CHUHTE3 OpraHMYECKHX BellecTB B KieTke. PorocuHTre3. Poib
XJIOpOIJIacTOB B mporecce (orocuHTe3a. CBeToBas W TeMHOBas (asbl.
[IponykruBHOCTh (oTOCHHTE3a. BrnusHue pasnudHbiX (PakTOpOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHHE (HOTOCHHTE3A.

XeMOCHHTE3. PaznooOpasue OpraHU3MOB-XEMOCUHTETHUKOB:
HUTpudUIUpyIOlUe OaKTepuu, xeiae300aKkTeprn, cepoOaKkTepuu, BOAOPOIHbIE
Oakrepun. 3HaUEHUE XEMOCHHTE3A.

AHa’poOHble opraHu3mbl. Bunel Opoxenus. IlponykTel OpoxkeHuss U UX
UCIIOJIb30BaHUE YEIOBEKOM. AHa’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OONIe3HEH.

AdpoOHBIE OpraHU3MBI. DTaIbl YHEPreTHUYeckoro ooMena. [loaroroButenbHbIN
stan. ['nukonu3 — 6ecKUCIOpPOHOE paCUICTNIEHUE TITFOKO3bI.

buonornyeckoe OKucCIEHUE, WIH KIETOYHOE JAbIXaHWE. Poib MUTOXOHIpHUI B
mporeccax — Ouojmormyeckoro  okucieHus.  lukimyeckue — peakuuu.
OxkucnurensHoe dhochopunupoanue. [IpenmymiecTBa a3poObHOTr0 MyTH 0OMEHA
BEIIECTB Iepe]l aHadpOoOHBIM. D) (PEeKTUBHOCTH IHEPTETHUECKOr0 0OMeHa

2.5

Peakuuu marpudHOro cunHresa. [IpMHIOUI KOMIUIEMEHTAapHOCTH B PEAKIUAX
MaTpUYHOrO0  CHUHTe3a.  Peanm3amus  HacleACTBEHHOM  MH(pOpPMalUU.
I'eneTndeckuit xox, ero cporcra. TpaHckpunuus — MatpuyHelii cuate3 PHK.
[IpyHIMIBI  TPAaHCKPHUIILMKA:  KOMILIEMEHTAPHOCTb, aHTHUIIAPAJLIENBHOCTD,
aCUMMETPUYHOCTb. TpaHcisanus u e€ stanbl. Yuactue TpancnoptHeix PHK B
OouocuHTe3e Oenka. YcnoBus OmocuHTe3a Oenka. KommpoBaHue aMUHOKHCIIOT.
Pons pubocom B OnocuHTE3€e Oenka.

Opranuzanys reHomMa y IpoKapuoT U DyKapuoT. Perynsanns akTHUBHOCTU T'€HOB
y npokapuot. ['unoresa onepona (. XKako0, K. Mano). Perynsauns oOMeHHbIX
MPOLIECCOB B KieTKe. KieTounslii romeocTas.

Bupycsl — HexsieTouHble (HOpMBI )KU3HM U 0OIMraTHble mapasutel. CTpoeHue
IPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

Bupychrie 3a0oneBanus 4emoBeka, )XUBOTHBIX, pactennid. CITM]J], COVID-19,
COIIMAJIbHBIE M MEJMIIMHCKUE MPOOJIEMbI

2.6

Knerounslii 1nuki, ero mepuoabl W perymsinus. MHtepdaza u  MHTO3.
Oco0eHHOCTH MPOLIEecCOB, MpoTeKamuX B nHTepdase. [loaroropka KIeTku K
nenennto. IIpecunrernueckuii  (MOCTMUTOTHYECKHUM), CHUHTETUYECKUH U
MMOCTCUHTETHYECKHUM (IPEMUTOTHUECKU) IEprUOIbl HHTEP(Da3hI.

Marpuunsiii cunte3 JIHK — penmukanus. Ilpunuuner pensukanuu JIHK:
KOMIUIEMEHTAapPHOCTh, TMOJIYKOHCEPBAaTUBHBI CHHTE3, AHTUIIAPAJIEIBHOCTD.
Mexanusm permnkannu JJTHK. Xpomocomsl. Ctpoenne xpomocoM. TenoMepsl u
TenoMepaza. XPOMOCOMHBIM Ha0oOp KIETKH — KapuoTuil. JUMIougHbBIA U
rarIouAHbIA  HAaOboOpbl XpoMocoM. ['omonoruyHbsie XpoMocombl. [lomoBwie
XPOMOCOMBI.

Jenenne kierkn — MuTo3. CTaguu MUTO3a U IPOUCXOMSIINE B HUX MPOLECCHI.
Tunsl muto3a. Kaprokunes u nuTokuHe3. buonormdyeckoe 3Hau€HUE MHUTO3A.
Perynsius muToTMUECKOro LMKIa KiIeTkH. lIporpammupyemast KieTodHas
rubesns — anomnTo3.

@ yHKIHMOHAJIbHAS TEHOMHUKA

OpFaHI/I3M Kak OMoJIorHyecKkast CucTeMa




3.1

OOHOKIETOYHBIE,  KOJIOHMAJIbHBIE,  MHOTOKJIETOYHBIE  OpPraHM3MbBl U
MHOTI'OTKAHEBbIE OPTAHU3MBI.

®dopMBl pa3MHOXEHHUS OPraHU3MOB: Oecrojoe (BKIIOYas BEreTaTHBHOE) M
nonoBoe. Buasl Oecrmonoro pa3MHOXKEHHS: TMOYKOBAHHE, CHOPYJSALUSA,
(bparmMeHTaIs, KIOHUPOBaHHE.

[TonoBoe pazmuoxkenue. IlomoBble KieTkW, wiu ramersl. Meio3. Craguu
Mmeno3a. I[loBenenune xpomocom B Menose. Kpoccunrosep. buonormueckuii
CMBICJI M€103a U MOJIOBOr0 mporecca. Meio3 u ero MecTo B )KU3HEHHOM LIUKJIE
OpPTr'aHU3MOB.

[IpenzaponpiieBoe pasButue. I'ameroreHes y KUBOTHBIX. [lomoBbIE Kene3sl.
OOpa3zoBanue W pa3BUTUE TONOBBIX KieToK. CrepMaroreHe3 W OOreHes3.
Crtpoenue monoBbIX KieToK. OIUIONOTBOpEHHE U SMOpPHUOHAIILHOE pa3BUTHE
JKUBOTHBIX. Crioco6b1 OILJIOIOTBOPEHUS: Hapy»XHOE, BHYTPEHHEE.
[Taprenorenes.

WumuBuyanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Cramuu sMOpuoreHesa
JKUBOTHBIX (Ha ripumepe Jsrymkn). [Ipoonenue. Tumsr qpodiaenus. OcoOeHHOCTH
JpOoOJICHHS] MIICKOITUTAIOUINX. 3apO/IbIIIEeBbIe JTUCTKU (TacTpyiaLus). 3aKiaaKa
OpraHoB W TKaHEW W3 3apOJABIIIEBBIX JINCTKOB. B3aMMHOE BIMSHHE YacTeu
pa3BUBAIONIETOCS 3apojbimia (IMOpHOHATBHAS WHAYKIHS). 3aKiajaka IjaHa
CTPOEHHUSI JKUBOTHOI'O KaK PE3yJlbTaT MEPAPXUUECKUX B3aUMOICUCTBUN TI'€HOB.
BnusiHne Ha SMOpHOHATBHOE PAa3BUTHE PAa3IMYHBIX (DAKTOPOB OKPYKAIOIIEH
Cpelbl.

Poct u pasButue >xuBOTHBIX. [locTomOpuoHanbHbll mnepuoxa. llpsamoe u
Hempsimoe pa3BuTHe. Pa3ButHe ¢ Meramopdo3oM y OeCrnO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. buonoruueckoe 3HaueHHE MPSIMOIO M HEMPsIMOro
pa3BUTHS, UX paclpocTpaHEeHUE B npupose. TUmsl pocTa )KUBOTHBIX. DaKTOpPbI
peryiiliui pocTa >KUBOTHBIX M uenoBeka. CrTaguu MNOCTIMOPHOHAIBHOIO
pa3BUTHUS Y )KUBOTHBIX U 4yenoBeka. [lepuosbl oHTOreHe3a yenoBeka.
Pasmuoxkenne u pasButHe pacteHuil. ['amerodutr u cmopodur. Meiio3 B
KU3HEHHOM LWKJe pacrteHuil. OOpa3zoBaHue crop B IIpolecce Meio3a.
lamerorenes y pacrenuil. OIJIOJOTBOpPEHHWE U Pa3BUTUE PACTUTENbHBIX
opranu3MoB. J[BoifHOe OIIOAOTBOpEHNE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEHU. MexaHM3Mbl pEryjslud OHTOI€HE3a Yy pacTeHUll H
YKUBOTHBIX

3.2

Uctopust craHoOBiIEeHUS W pa3BUTHUS TEHETUKM Kak Hayku. (OCHOBHBIC
TEHETHUYECKUE TOHATHS U CUMBOJIBI. [ 'OMOJIOTMYHBIE XPOMOCOMBI, aJIJIEIbHBIE
TEHbl, aJbTEPHATUBHBIC TPU3HAKU, TOMUHAHTHBIM M PEIECCHUBHBIN MPHU3HAK,
TOMO3UTOTa, TeTEPO3Ur0Ta, YHUCTas JMHHS, TUOPUIBI, TEHOTHI, (DEHOTHII.
OCHOBHBIE METO/ABl T'E€HETUKHU: THOPUIOIOTMUECKUH, IUTOJIOTHUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKU I

3.3

Mounorubpunnoe ckpeuuBanue. llepBbiii  3akoH MeHngens —  3aKOH
ennHoo0pa3usi TUOpUIOB IepBOro mokojgeHus. [IpaBuio AOMHUHHMPOBAHUS.
Bropoii 3akoH MeHens — 3aKOH pacUICIUICHUs NpU3HaAKoB. LluTonornyeckue
OCHOBBI MOHOTMOPHUHOTO CKpeIBaHusl. [ moTe3a 4ucToThl raMer.
Ananusupyroniee ckpemiuBanue. IIpomMexyTOUYHBI XapakTep HaclIeJOBAHHUS.
Pacuennenue npu3HaKkoB IIpU HEMIOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBUCUMOI O
HacleloBaHUA  Ipu3HakoB. lluTonornyeckue  OCHOBBI — JTUTMOPUIHOTO
CKpELIVBaHUs.




CuernneHHoe HacnenoBaHue mpusHakoB. Paborer T. Moprana. CuenieHHoe
HACJICJOBAaHNE T€HOB, HAPYIIEHUE CLEIUIEHUS MEXIY FeHamu. XpOMOCOMHast
TEOPUS HACIEICTBEHHOCTH.

I'enetnka noma. XpoMOCOMHBI MEXaHU3M OIpEIEICHUs Mojia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI U reTeporaMeTHbIi 1noj. ['eHeTnueckas
CTPYKTypa MOJOBBIX XpoMocoM. HaciemoBaHwe NpU3HAKOB, CUEIUICHHBIX C
ITOJIOM.

I'enorun kak nenocrHas cucrema. Ilneiorponuss — MHOXKECTBEHHOE JIEHCTBHE
refa. MHOXECTBEHHBIN amienn3M. B3amMopaelcTBHEe HeaIeIbHBIX TI'CHOB.
Kommiementapaocts. Onuctas. [lonumepust

3.4

B3aumoneiictBue reHotna M cpensl  Ipu  (OpMUpPOBAHMM  (peHOTHIA.
W3MeHunBOCTh NpHU3HAKOB. KauecTBEHHbIE U KOJIMUYECTBEHHBIE NPU3HAKU. Buabl
W3MEHYMBOCTU: HEHACIIECTBEHHAS U HACIICACTBEHHAs!.

MomdukanmonHas  u3MeHuMBocTh. Pomb  cpeasl B (popmMupoBaHuM
Mo (HUKaIMOHHON M3MeHunBOcTH. Hopma peakuuu npusHaka. BapuanuoHHbIN
psn u BapuanmonHas kKpusas (B. Moranncen). CpoiicTBa MOAM(HKAIIMOHHOM
HM3MEHYMBOCTH.

I'enotunnyeckas u3MeHUMBOCTb. (CBONMCTBA T€HOTUIMYECKOM W3MEHUMBOCTH.
Bupl reHOTHIIMYECKONH M3MEHYMBOCTH: KOMOWHATUBHAS, MYTALIOHHASL.
KomOuHaTiBHasT W3MEHYMBOCTh. MeW03 M TIOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON N3MEHYMBOCTH. Porb KOMOMHATMBHOM M3MEHYMBOCTH B CO3J[aHUN
TeHETHUYECKOro pa3HOOOpasus B Mpejiesax oHOro BUA.

MyranuoHHas ”3MEHYMBOCTb. BHIbI MyTalnii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE M MHIYLUMPOBAHHBIE MYyTAalUUW. SINEpHBIE M LUTOIIA3MATHYECKHUE
myrauud. Comarvueckue M I0JOBble MyTauuu. IIpuunHBI BO3HUKHOBEHMS
MyTauuil. MyrareHsl M WX BIMSHHE HAa OpPraHu3Mbl. 3aKOHOMEPHOCTH
MYTALMOHHOIO IpoIecca. 3aKOH TOMOJIOTMYECKUX PsANOB B HACIEACTBEHHOU
n3meHunBoctn  (H.M. BaBunioB).  BHesgepHas ~ H3MEHYMBOCTH U
HACJIeICTBEHHOCTh

3.5

Kapuotun wyenoseka. MexayHapoaHass mnporpaMma HCCIEIOBAHUS TE€HOMa
YCJIOBCKA. MGTOIII)I I/IBYT-ICHI/UI TCHCTUKN YCJIOBCKA: reHeanomqecxnﬁ,
OIM3HELOBBIH, [MUTOTCHETUYECKHU, MOMYJISALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemenHoe ONpeaereHue  TEeHOTHUIIA:
IIOJIHOTCHOMHOC CCKBGHI/IpOBaHI/Ie, FCHOTI/IHI/IPOBaHI/Ie, B TOM YHCJIC C ITIOMOIIBIO
[1I1P-anamm3a. HacnencrBeHHble 3a0oieBaHHS  4ejloBeKa. [ €HHbIE U
XPOMOCOMHBIE Oose3Hu YJeJIOBeKa. bonesnn C  HacJIEeICTBECHHOM
MPEAPaACON0KEHHOCTHI0. 3HaUY€HUE METUIIMHCKON TeHETUKU B PEOTBPAIICHUN
M JIEYCHUH TEHETHYECKUX 3a001eBaHni yeoBeka. CTBOIOBEIE KIETKH

3.6

JloMecTuKaust ¥ CeleKuusl. 3apoXkKACHUE CEJICKIIUA U JOMECTHKAIUHU. YYeHHe
H.M. BaBumoBa 0 mEHTpax MPOUCXOXKIACHUS W MHOTOO0pa3wsi KYJIbTYPHBIX
pacrenuii. Posp cenekuyuyu B CO3JaHUMM COPTOB PACTEHHMM U NOPOJ KMBOTHBIX.
Copt, mopoja, mTaMM. 3aKOH TOMOJIOTMYECKMX PsSJOB B HACJIEICTBEHHOU
m3menunBocty H.W. BaBumosa, ero 3HaueHue 1st CENEKIIMOHHOM paOOTHI.

Metonsl cenekIMoHHOM paboTel. McKyccTBeHHBIH OTOOp: MAacCOBBIM U
UHAWNBUAYAIbHBIM.  JTanmbl  KOMOMHAIMOHHOW  cenekuuu.  VcmbiTanue
npou3BoAuTeNnell mo moroMcTBy. OTOOp MO TEHOTHIY C MOMOIIBIO OLIEHKH
(heHoTHIIa TOTOMCTBA U OTOOP IO F'EHOTHUITY ¢ Momolkio aHanuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak MEeTOJ] CeNIeKIIMOHHON paboThl. PaguanmoHHbIi
M XUMHYECKHI MYTareHe3 KaK HCTOYHHK MYTallUid y KYJIbTYPHBIX (opm




opranu3moB. Hcronb3oBaHHE€ TEHOMHOIO pPEOAKTUPOBAaHUS M  METOJ0B
pexomOnHaHTHBIX JJHK 17151 monmy4enust ucxoHoro marepuana Jjs CeeKIHH.
[Tomyyenne nomuruionioB. BHyTpuBHAOBas rubpummsanys. biu3kopoacTBeHHOE
CKpelluBaHue, WM HHOpuAMHT. HeponcTBeHHOe CKpelMBaHKue, U ayTOPUIMHT.
I'ereposuc u ero mpuunnel. Mcnons3oBanue rereposuca B cenekimu. OTaanéHHas
rubpumm3amms. [Ipeomonenue Oecruionust MEXBUIOBBIX TMOpUAOB. JlocTrkeHus
CEJIeKLIMU PACTEHUH U KUBOTHBIX

3.7

OOBEeKTBI, UCIIONIb3YEMbIE B OMOTEXHOJIOI MU, — KJIETOUHbIE U TKAHEBbIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaaullMOHHas OHOTEXHOJOTHS:
xyeborneyeHne, IOMy4eHHUE  KHUCIOMOJIOYHBIX  HPOJYKTOB,  BHHOJEIHE.
Mukpobuonorunueckuii cuHTE3. OOBEKTHI MHUKPOOHOJIOTMYECKHX TEXHOJOTHH.
[IpousBoacTBo  Oenka, aMUHOKMCIOT W BUTaMMHOB. ckyccTBeHHOe
OIJIOJOTBOpEHUE. PEKOHCTpYKIMS SHIEKIETOK U KIOHHPOBAaHUE >KUBOTHBIX.
MeTto/ TpaHCIUTAHTALUHU SITEP KIIETOK.

XpoMOCOMHass U TeHHasg WHKeHepus. VICKyCcCTBEHHBIM CHUHTE3 T€Ha U
KoHCTpyHpoBaHue pexomOuHanTHeIX JIHK. JlocTwkeHus W TMEpPCHEKTUBBI
XpOMOCOMHOW ¥ TeHHOW WHXEeHepuu. MeaunuHckue OUOTEXHOJIOTHH.
Hcnonb3oBaHue CTBOIOBBIX KIETOK

Cucrema 1 MHOrooOpa3ue OpraHu4eckoro Mupa

4.1

buonornueckoe  pasHooOpasue  opranusmoB. CoBpeMeHHas  CHCTEMa
OpraHW4YecKoro Mupa. [IpuHIHIBI KiIacCUpUKAIUA OpraHu3MoB. OCHOBHBIC
CHCTEMATUYECCKHE TPYIIITbI OPTraHU3MOB.

Oco0EHHOCTH CTPOEHUS U KU3HEACSITEIIbHOCTH OJHOKJIETOUYHBIX OPraHU3MOB.
bakrepuu, apxeu, OHOKICTOYHBIC TPHUOBI, OJTHOKJICTOYHBIC BOJIOPOCIIH, APYTHE
npoTucThl.  KojmoHManpbHBIE  OpraHW3Mbl.  JIBHOKEHHE  OJHOKJIETOYHBIX
OpPTaHU3MOB: aMEOOUTHOE, JKT'YTHKOBOE, PECHUYHOE. 3aIlUTa Y OTHOKJIETOYHBIX
opraHu3MoB. Pa3pakuMOCTh Y OJTHOKJICTOUYHBIX OPraHU3MOB. TaKCHCHI

4.2

MHOrokneTouHble  pacteHus. B3auMoCBA3b  4YacTed  MHOTOKJIETOYHOIO
opranusma. TkaHu, OpraHbl U CHCTEMBbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm Kak eauHoe uenoe. TkaHu pacTeHUil. TUIbI pacTUTEIbHBIX TKAHEH:
oOpa3oBarenbHasi, IOKPOBHAs, MPOBOJSAIIAS, OCHOBHAs, MEXaHHYECKas.
Ocobennoctu cTpoeHus, (GYHKIMA W PACIONOKEHHUS TKAaHEHM B OpraHax
pacTeHui

4.3

BererartnBHbIEe M TeHEpaTUBHBIE OPTaHbI paCTeHU. O YHKIIMU OPTAHOB U CHCTEM
opranoB. Kapkac pacrtenuil. /[BukeHue MHOTOKJIETOYHBIX PACTECHUI: TPOIIU3MBI
u Hactuu. Iloryomenue BOABI, YITIEKUCIOrO ra3a U MHUHEPAIbHBIX BELICCTB
pactenusiMu. Jlpixanue pactenuil. Auddysus razoB uepes MoBEepXHOCTh KIETKH.
TpancriopTHblE CHCTEMBI pacTeHUi. Bpimenenue y pacteHuid. 3ammura y
MHOT'OKJIETOUHBbIX pacTeHui. Kyrukyna. CpeacrBa nacCUBHOM M XMMHUYECKOU
3anThl. OUTOHLIHIBL.

PaznpaxxuMocTh U peryssnus y opraHu3MoB. Pa3ipaxuMocTs U peryisanus y
MHOI'OKJIETOYHBIX PACTEHMI. POCTOBEIE BELIECTBA U UX 3HAYEHUE

4.5

MHOrokjeTouHble  KMBOTHBIE. B3auMOCBs3p 4YacTeil MHOTOKJIETOYHOIO
opranusma. TkaHM, OpraHbl 1 CUCTEMbI OPIaHOB MHOT'OKJIETOYHOI'O OPraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHM )KMBOTHBIX M YeJIOBEKA. THIIbI
JKUBOTHBIX TKaHEH: SMUTEIUalbHas, COCIUHMUTENIbHAs, MBbIIICYHAsl, HEPBHAs.
OcobeHHOCTH CTpoeHMA, (YHKIMA M pacmoiokKeHHs TKaHed B oOpraHax
YKUBOTHBIX U YEJIOBEKa




4.6

Oprasbl ¥ CUCTEMBI OPTaHOB KMBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPTaHOB.
Omnopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIil 1 BHyTpeHHHI ckeneT. CTPOCHHE M TUIIbl COCIUHEHUS
KOCTEM.

JIB>KeHHE MHOTOKJIETOYHBIX JKMBOTHBIX. [luTaHue >xuBOTHBIX. I[luTanue
MO3BOHOYHBIX KUBOTHBIX. J{pixanue >kuBoTHBIX. KoxHoe npixanue. JXKabepHoe
U JIETOYHOE JIbIXaHHUE.

JIpIxaHNe IO3BOHOYHBIX JKMBOTHBIX. DBOJIOLIMOHHOE YCIIOKHEHUE CTPOCHHUS
NErKUX MO3BOHOYHBIX JKUBOTHBIX. J[pIXaTenbHas cucteMa yeaoBeka. MexaHusm
BEHTWISIIIMM JIETKUX Yy NOTHI U MIEKOMUTAIOMMX. TpaHCIOPT BEIIECTB Y
OpraHu3MoB. TpaHCIIOPT BEUIECTB y *KUBOTHbIX. KpoBeHOCHas cucrema U €€
opranbl. KpoBeHocHas  cucTeMa  IO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpoBOOOpaIieHus. OBOJIOIMOHHBIE YCIOXKHEHUS CTPOCHHS KPOBEHOCHOU
CUCTEMBbI TTO3BOHOYHBIX KUBOTHBIX. Bbljenenue y opranu3moB. Beiienenue y
#KUBOTHBIX. CokpaTuTenbHble Bakyoiu. Opransl BbiieneHus. CBsi3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM U BBIICIUTEIHLHON cucTeMaMu. BoiienieHne y mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. IlOKpOBBI H HX
IIPOU3BOJHBIE.

PaznpaxxuMocTsb 1 perymsius y opranu3mMoB. Pa3zapaxumMocTs y OTHOKJIETOUHBIX
opranu3moB. Takcuchl. Pa3npakuMoCTh M peryisiiis y MHOTOKJIETOYHBIX
pactenuii. POCTOBbIE BEIIECTBA U UX 3HAYEHUE.

HepBhas cucrema u pediaexkTopHas peryisiusi y MHOI'OKJIETOYHBIX KUBOTHBIX.
HepBHas cucrema u e€ oTAenbl. OBOJIOLHMOHHOE YCIOKHEHUE CTPOCHHUS
HEPBHOM CUCTEMBI Y JKUBOTHBIX.

Pa3zpaborka anroputmoB u mporpamm Uit 3pGeKTUBHON (DYHKIMOHATIHHON
AQHHOTAIlMd  TE€HOMOB,  TPAHCKPHUIITOMOB,  IPOTEOMOB,  METa0OJIOMOB
MHUKPOOPraHU3MOB, PACTEHUH, )KUBOTHBIX M YEJIOBEKA

OpFaHI/BM YCJIOBCKA U €TI0 3JI0OPOBLC

5.1

Opranbl ¥ CUCTEMbI OpraHoB uenoBeka. OTesbl TOIOBHOTO MO3Ta MO3BOHOUHBIX
KUBOTHBIX. Pednekc u pednexropHas ayra. be3yclioBHbIE U YCIOBHBIC
pednekcel. ['ymopanpHasi peryisius ¥ SHIOKPUHHAS CHCTEMa >KHBOTHBIX H
yesoBeka. JKene3bl SHIIOKPUHHOW CUCTEMBI U KX TOPMOHBI. /[elicTBHE TOPMOHOB.
B3aumocBsI3p HEpBHOM M 3HIOKPUHHOM cucTeM. ['umortanamo-runodusapHas
cucrema. Peduekc u pedexropnas ayra. besycioBHble U yCIOBHBIE pe(IeKChI

5.2

3amura opranusmMa ot OosnesHeil. IMMyHHas cucrema yenoBeka. KiieTounslii u
TyMOpaJIbHBI MMMYHUTET. BpoxaEHHBIN, MpuoOpeTéHHbI crnenuduyeckuii
UMMYHUTET. Teopusi KIOHaIbHO-ceeKTHBHOTO uMMmyHuTera (I1.Dpmux,
®.M.bepuer, C.ToneraBa). BocnamurtenbHble OTBEThl OpraHuU3MOB. Pomb
BPOXIEHHOTO MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00J€BaHUN

5.3

KpoBenocnast cucrema u e€ opransl. Cep/ue, KPOBEHOCHBIE COCYIbI U KPOBb.
Kpyru kpoBooOpanienus. Pabora cepiia u e€ peryisius

5.4

Hpbixanue 4yenoBeka. Jluddys3uss ra3oB uyepe3 IMOBEPXHOCTb  KIETKH.
JpixatenbHas cUCTEMa 4YeJIOBEKA. JlpIxaTenpHass MOBEPXHOCTh. Perymsuus
IbIXaHus. JlpixarenbHble 00BEMBI

5.5

[MumeBapurenvHas cucrema uenoBeka. OTIEnbl MUIICBAPUTEIBHOTO TPaKTA.
[MumeBaputenpHble  Kene3bl. BHYTpPHUMONOCTHOE W BHYTPUKIETOYHOE
IMUIIECBAPCHHEC




5.6

IToxpoBbl M ux mnpousBoanble. Opransl BblaeneHus. I[louku. CrtpoeHue u
¢byHkunonnpoBanue HeppoHa. OubTpanys, ceKpenus 1 00paTHOE BCaChIBaHNE
KaK MEXaHU3Mbl pabOThl OpraHoB BblAeaeHU. OOpa3oBaHUE MOYH y YeJIOBEKA

5.7

JIBueHue yeroBeka: MbllieuHas cucreMa. CKelleTHbIE MBIl U UX padora.
CrpoeHnue 1 TUIIBI COEAMHEHUS KOCTEN

Teopus sBomtonuu. Pazsutre xu3Hu Ha 3eMiie

6.1

OpomtormonHass  Teopuss Y. JlapBuna. Ilpeamochiiky — BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U HaydHas JesaTenbHocTh Y. JlapBuHa.

JiBrxyiiye cuibl 3Bomonuy BuJoB 1o Y. JlapBuHY (BBICOKask HHTEHCUBHOCTb
pPa3sMHOXKEHUSI OpPraHHW3MOB, HAcCJEACTBECHHAas M3MEHUYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U HCKYCCTBEHHBIH OTOOD).

Odopmiienne cunternueckoi Teopuu sBomonuu (CTD). HelitpansHas Teopust
sBomori. CoBpeMeHHast BOJIIOLIMOHHAs OUOJIOTHsl. 3HAUEHUE 3BOJIIOLIMOHHON
Teopuu B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHHBI MUPA

6.2

[Tomymsiumst kak 3jeMeHTapHas €AMHULA 3BOItoIUU. COBpEMEHHBIE METOJBI
OLIEHKM T€HETHMYECKOIro pa3sHooOpasus U CTPYKTypbl nomysisuuid. M3meHenue
reHoQoHAa MOMYNIALMU KaK 3JEMEHTapHOE HBOJIOLMOHHOE SBJIEHUE. 3aKOH
reHetuyeckoro pasHoBecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (DAKTOPHI (IBMKYIIME CHIIBI) HSBOMIONHMUA. MyTanMOHHBIN
npouecc. KomOunatnBHas wu3MeHYMBOCTh. Jlpelid) TEHOB — cCiydaifHbIe
HEHAIIPaBJICHHbIE H3MEHEHMsI 4YacTOT ajuleied B monyasuusax. O¢dexT
OCHOBATEIIA. Murpauuu. W3onmsamust  momymsuuid:  reorpaduyueckas
(mpocTpaHcTBeHHAs ), Orooruyeckas (penpoyKTUBHAs).

EcrectBenHblii o1O0p — HampaBisitouii  Qgakrtop sBomonuu.  Dopmbl
€CTeCTBEHHOTO O0TOOpa: JBWXKYIIMH, CTAOMIM3UPYIOUIUH, pa3phIBarOIIUil
(mu3pyntuBHbIi). [TonoBoii oTOOp.

[IpucrocoOneHHOCTh  OpraHU3MOB — KaK  pe3yJbTaT  MHUKPOIBOJIIOLMH.
Bo3HukHOBEeHHE  mpHCIIOCOOICHM y  opraHu3mMoB.  ApoMopho3sl U
nanoanantauuu. [Ipumeps! npucnocoOnennii y opranu3mMoB. OTHOCUTENbHOCTD
IPUCIOCOOJIEHHOCTH OpraHU3MOB.

Bun, ero kputepuum U CTpyKTypa. BumooOpas3oBaHue Kak pe3yibTar
MUKposBomonuu. M3onauus — kimoyeBoil ¢akrtop BupoodpazoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHUs: aJITONaTPUIECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (PKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUILIONIU3AIus,
rudpuansays). JJInTenbHOCTh 3BOIIOIIMOHHBIX POIECCOB.

MexaHnu3mbl (OPMHUPOBAHUS OMOIOTMYECKOT0 pa3HOO00pa3usl.

Ponp 3BOMIOIIMOHHON OMONOrUM B pa3pabOTKe HAyYHBIX METOJIOB COXPaHEHHs
O6uopa3zHoobpazusi. MUKPOIBOIIONMS U KOIBOIIOLUS MAapa3HUTOB U MX XO3S5EB.
Mexanusmbl  (popMUpPOBaHUS YCTOMYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI
00pbOBI ¢ Hell

6.3

Mertonbl n3ydyeHus: MakposBostonuu. [lageoHTonornyeckue MeToabl U3y4eHus
sBomtoun. [lepexoanbie GopMbl U PUIOTEHETHYECKUE PSIbI OPTaHU3MOB.
Buoreorpadudeckne MeTo 61 n3ydeHus dBooui. CpaBHeHHE QIIOPHI U payHBI
MaTEPUKOB U OCTPOBOB. buoreorpadudueckue obmactu 3emau. Bunpl-sHaeMuku
Y PEJIMKTHI.

OMOpPHOIOTHYECKHE M CPaBHHUTEIBHO-MOP(OIOrndeckne MeTOAbl W3Y4eHUs
9BOIIOLMH. ['eHeTHuecKkre MeXaHU3Mbl 3BONIOLMHM OHTOI€HE3a U IOSIBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE U  AHAJOTMYHBIE OpPraHbI.
PynumenTapHble  opransl M aTaBU3Mbl.  MOJEKYJISIpHO-T€HETUUYECKUE,
OMOXMMHUYECKHEe M  MaTeMaTHMYeCKUe METOAbl M3YyYEHHsS]  HBOJIIOLIMH.




I'omonornynsie reHbl. COBpeMEHHBIE METOBI TTOCTPOSHUS (PUITOTCHETHIECKUX
JIEPEBBEB.

XpOMOCOMHBIE MYTAILIMU U 3BOJIOIMS T€HOMOB.

OO6mue 3akoHOMEpHOCTH (TMpaBuia) dBoionuu. HeoOpaTUMOCTh HBOMIOLIMH.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIOB ABOIIOIINHU

6.4

Hay4nble TrumoTe3sl NPOUCXOXKIEHHS KHU3HM Ha 3emiie. AOHOreHes U
naHcnepMusi.  JloHayuHble  TNpeACTaBIEHUS O  3apOXKIECHUU  JKU3HHU
(xkpeanoHu3M). ['mnore3a IOCTOSHHOIO CaMO3apOXKICHUS JKU3HU M €€
ornposepxkenue onsitamu  @O. Pemu, JI. Cnammannanu, JI.  Ilactepa.
[IponcxoxaeHune >Ku3Hu U aCTPOOHOTIOTHSL.

OcHOBHBIE 3Tanbl HEOpraHudeckor sBomronuu. [lnanerapHas (reosoruveckas)
9BOMIONMSA. XUMHUYECKass 5BONOLUSA. AOHOr€HHBIM CHHTE3 OpraHMYeCKHX
BelecTB u3 Heopranunueckux. OnbiTr C. Musmiepa u I'. FOpu. Ob6pazoBanue
nonuMepoB U3 MoHoMmepoB. Koanepsarnas runoreza A.M. Onapuna, runoresa
nepsuuHoro Oyneona JIk. XonpeiiHa, reHermdeckas rumore3a [. Mémnepa.
Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MTPOTOKIETKH.

Hcropus 3emnn n meronsl €€ n3ydeHus. Mckornaemble OpraHM4eCKUe OCTATKH.
I'eoxpononorust u e€ meroapl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHoIOrnyecKkas mKaia: 0HbI, 3P, IEPUOJIBI, FTOXH.

HavanpHble 3Tamnbl opranuyeckoi 3somonnu. [osBiaeHre U 3BOMOLNS IIEPBBIX
KJIETOK. OBOJIONUSA MeTabonu3Ma. BO3HHMKHOBEHHME TMEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKpPOOHBIE OMOIUIEHKM Kak aHaJlor IEpBbIX Ha 3emiie
coobmiectB. CTpomatonauTsl. [IpoKkapuoThl U yKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOHCXOXKACHUE
BUpycoB. IIpomcxoxkieHrne MHOTOKJIETOYHBIX OpraHM3MOB. BoO3HHKHOBEHME
OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl 3BOJIIOLMU BBICIIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pactenuii. Bpixon pacrenuil Ha cymy. IlosiBieHHMe CHOpPOBBIX PACTEHUN H
3aBoeBaHue MMH cymd. CemeHHble pacTeHHs. IIpoucxokneHue LBETKOBBIX
pacTeHuM.

OCHOBHBIE JTanbl 3BOJIONHMHM JKUBOTHOTO MHUpa. OCHOBHBIE apoMoOp(o3bI
XKUBOTHBIX. Benckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIIEHUE COBPEMEHHBIX
TunoB. [IepBble XOpaoBbIe KUBOTHBIE. JKU3HB B BOZIE. DBOOLHS II03BOHOYHBIX.
[Ipoucxoxnenne ampubmii u pentwiuid. IIponcxoxaeHne MIEKOMUTAIONIUX U
ntul. [lpuHnun xirodeBoro apomopgosza. OcBoeHHe O€CHO3BOHOYHBIMH U
MIO3BOHOYHBIMH JKHUBOTHBIMH CYILIH.

Pa3BuTue xu3HU Ha 3emJie 110 3paM U IEpUoJaM: apXel, IpOTepO30ii, IaJIe030i,
Me3030H, KaifHo30#. OOmas xapakTepUCTHKa KIMMaTra M TEeONIOTHYECKUX
npoueccoB.  llosBieHme W pacuBeT — XapakTEpHBIX  OPraHU3MOB.
VYrneobpa3zoBaHue: ero yCIOBHs U BIMSHUE HA Ta30BBIA COCTaB aTMOC(hEpHI.
MaccoBble BBIMUpAHHUSI — SKOJIOTMYECKHE KpU3HCHl mpomuuioro. [IpuunHbl u
CJIEICTBHUS MAacCOBBIX BoIMUpaHUi. COBPEMEHHBIN dKOIOIMYECKUM KPU3HC, €r0
0COOEHHOCTH

6.5

Pazmensl m 3amaum aHTpomnojorud. Metoasl aHTpornonorud. CTaHOBJICHHE
MPEJCTABICHUN O TPOUCXOXKACHUH YelioBeKa. COBPEeMEHHBIE HaAYYHBIE TEOPHUHU.
CXO0ACcTBO YenoBeKa ¢ KUBOTHBIMH. CHCTEMATHUYECKOE IOJIOKEHHE YEIOBEKa.
CBUIETEIBCTBA  CXOJCTBA  4YEJIOBEKAa C JKUBOTHBIMH: CPaBHHUTEIIBHO-
MopdOIOrUYeCcKue, AMOPHUOIIOTUYECKHE, (GU3HOIOr0-OMOXUMHIYECKHE,
noBeneHuYeckre. OTIuYmsi YeloBeKa OT JKHBOTHBIX. [IpIMOXOXKIECHUE U




KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOH
CUTHAJIbHOW CHCTEMBI.

JBwxymue cuibl (pakTopbl) aHTPOIOreHe3a: OMOJIOTHYECKHE, COIMaIbHBIC.
CooTHomieHrne OUOTOrHUECKUX U COITUABHBIX (DaKTOPOB B aHTPOMOrEHE3E.
OcCHOBHBIE CTaUM aHTpOHoOreHe3a. ABCTPAJIONUTEKH — JBYHOTHE IPEAKU
moaei. YenoBek yMenbld, NEpBbIE W3rOTOBJIEHUS Opyauil Tpyna. YemoBek
OpSIMOXOISIIMIA M TEPBBIM BBIXOA JIoAei 3a mpenensl Adpuku. YemoBek
relens0eprckuii — oOIUil MpeIoK HeaHIePTAIBCKOrO YeJIOBeKa U YelloBeKa
pasymHoro. YenoBek HeaHIEPTAIbCKUK KaK BHJ JIIOACH XOJIOIHOrO KJIMMATA.
YenoBeKk pa3yMHBIM COBPEMEHHOTO THUIIA, JIEHUCOBCKUN YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a IpenenaMu AQpuku.

DBOMIOIUS COBPEMEHHOr'0 4YelioBeKa. EcTecTBeHHBI OTOOpP B MOMYJNSALMSIX
yenoBeka. MyTallMOHHBIN Tiporiecc U noaumopdusM. [lonynsiunoHHble BOTHBI,
npeiid reHoB, Murpanus 1 «3pdext ocHoBaTeN» B MOMYIALHUIX COBPEMEHHOTO
YEJI0BEKa.

YenoBeueckue pacbl. [lonstue o pace. bonbimme pacel: eBpomneouHas
(eBpasmiickasi), aBCTpaJO-HETpOUAHAs (SPKBATOPUAIIbHAS), MOHTOJIOMIHAS
(a3maTcko-aMepuKaHcKas). BpeMs U myTu pacceieHus 4eloBeKa IO IJIaHETe.
EnuHcTBO denmoBeueckux pac. HaydHas HeCOCTOATENBHOCTh —pacu3Ma.
[IpucrocoOneHHOCTh YeNoBeKa K pa3HbIM YCIOBUSIM OKpYXKAlOIIeH Cpeabl.
Bnusaue reorpaduveckoi cpeapl W apeida TeHOB Ha MOPQOJIOTHIO U
(hU3MOJIOTHIO YeTIOBEKA

ODKOCHCTEMBI B MNpUCymuye MM 3aKOHOMCPHOCTHU

7.1

Pasnens! u 3anaun 3xonoruu. CBs3b 3KOJIOTUU C IPYTUMHU HAYKaMU.

Metonel skonoruu. [loneBble HaOMOAEHUS. DKCIEPUMEHTHI B HIKOJOTHMH:
npupojHble U JaboparopHble. MogenupoBaHue B 3KOJIOTHH. MOHUTOPUHT
OKpY’KaroIlel Cpe/ibl: JTOKAIbHBIN, pErHOHANIBHBIN U T100aTbHBIN

7.2

Dkonorudeckue (pakTopel U 3aKOHOMEPHOCTH UX nedcTBusA. Knaccudukanus
IKOJIOTUYECKUX (PaKTOpPOB: aOMOTHYECKUE, OUOTUYECKHE, aHTPOIOTCHHBIE.
OO0mue 3aKOHOMEPHOCTH JEUCTBHsI 3Kojornyeckux ¢akropon. Ilpasuio
muaumyMma (K. HInpenrens, F0. JIu6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue (akropbl. CBET Kak dKOJI0ru4eckuil pakrop. JleiicTBre pa3HbIX
YYaCTKOB COJHEYHOIO CIIEKTpa Ha OpraHU3Mbl. OKOJOTMYECKHE TPYIIIBI
pacTeHUil M JKUBOTHBIX O OTHOIIEHUIO K cBeTy. CUTHanbHas poJib CBETA.
doronepuoausm.

Temneparypa kak »dkojoruyeckuid (akrtop. JleiicTBue Ttemmeparypsl Ha
opranu3msl. [TolikunorepMHble U TOMOHOTEpPMHBIE OPraHU3Mbl. DBpUTEPMHBIE U
CTEHOTEPMHBIE OPT'aHU3MBI.

Brnaxknocte kak 9skojormveckuit ¢akrop. IlpucmocoOneHuss pacreHuid K
nojJiepxKaHuto BogHoro Oananca. Kiaccudukarys pacTeHUi O OTHOLIEHUIO K
Bojie. [Ipucmnoco0nenus >KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKHMA.

Cpensl oOuTaHHWsS OpPraHW3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAS, TOYBEHHAS,
rIyOWHHAs TOJINOYBEHHAsA, BHYTpUOpraHu3dMeHHas. DOU3HKO-XUMUYECKHE
0COOEHHOCTH cpeJi oOuTaHusi opraHu3MoB. [IpHcrocoOIeHHs OpraHu3MOB K
KU3HH B pa3HBIX Cpelax.

buonornueckue putmbel. Buemnue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguyHbie puTMbL. [IprcrnocobIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBHMH KU3HMU.




XKuznennsie popmbl oprann3moB. [Tonarue o xxu3HeHHON Popme. KuzHeHHbIE
(GopMBI pacTeHuil: AepeBbsi, KYCTapHUKH, KYCTApHUYKH, MHOTOJICTHHUE TPAaBHI,
oJiHOJEeTHHUE TpaBsl. JKU3HEHHbIE (POPMBI )KUBOTHBIX: THAPOOUOHTHI, F€ OO OHTHI,
a3po0roHTBI. OCOOEHHOCTH CTPOCHMS U 00pa3a KU3HH.

buornueckue ¢pakropbl. Buasl OMOTHUECKUX B3aUMOJIEHCTBUIN: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOM03 1 ero ¢opmsl. [lapasutusm, koonepauus, MyTyaausM,
KOMMEHcalu3M  (KBapTUpPAHTCTBO,  HaxJieOHHuecTBO).  Herpoduueckue
B3amMojeiicTBusl  (Tomudeckue, (¢dopuyeckue, (adpuueckue). 3HaueHUE
OMOTHYECKNX B3aUMOACUCTBUI Ul CYIIECTBOBAHUS OPraHU3MOB B Cpelie
oburanus. [IpMHINI KOHKYPEHTHOIO MCKIIIOYEHHUs

7.3

DKOJIOrn4ecKnue XapakTepucTuku nomynsuuu. [lomynanus kak Guonoruyeckas
cucrema. Poib HeogHOpoIHOCTH cpefibl, (hru3nyeckux 0apbepoB U 0OCOOEHHOCTEH
OuONOruM BUI0B B (POPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYIISALIUHA.
OcHOBHbIE TTOKa3aTeNU MOMYJSIUU: YUCIEHHOCTb, IJIOTHOCTh, BO3pAacTHasl U
II0JIOBasl CTPYKTypa, POXAAEMOCTb, IPUPOCT, TEMI POCTA, CMEPTHOCTD,
MUTpaLs.

DKonorudeckas CTpykrypa nonyiasiuuu. OneHka YHCICHHOCTH MOMYJISLHUU.
JluHamuka nonyiasuuu U €€ peryisanus. buoTH4eckuil MOTeHIHa MOMYJISIIHH.
MonenupoBanue JUHAMMKU rnonyiasiuuu. Kpubble pocTa UYHCIEHHOCTH
nonynsuun. Kpusele BbDKMBaHUSA. Perynsnus 4uCIEHHOCTH MONYJISALMN: pOib
(akTOpOoB, 3aBUCALIMX W HE 3aBUCAIIUX OT IUIOTHOCTH. OKOJOIMYECKUe
crpareruu BuJoB (I- u K-ctparerun).

[lonsatne 00 H5KonoOrMuecKkod HumIe BHAa. MectooOuTanue. MHOromepHas
Mozenb 3Konorndeckord Humu k.M. XatunmHcoHa. Pa3Mepsl 3KOI0rH4eckoi
Humy. [loreHnnanbHas U peann3oBaHHas HUILU.

Bun xak cucrema nomymnsuuil. Apeansl BHUAOB. Buabl M MX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  IIOBEIEHUS WM  MUIPAUUd  KUBOTHBIX.
buonornueckre MHBa3UM YyKEPOAHBIX BUIOB

7.4

CoobOmiectBa opranu3mMoB. buomneHo3 um ero crtpykrypa. CBs3u MEXAY
OopraHm3MamMu B OWOIlEHO3e. DKOCHUCTeMa Kak OTKpbiTas cucrema (A.JDx.
Tencnu). OyHKIUOHAIBHBIE OJOKM OPraHU3MOB B DKOCHCTEME: MPOIYIICHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpodudeckre enu U CETH.
Abuorudeckue 010ku 3xocucteM. [TouBbl U MBI B 3KOcHcTeMax. KpyroBopor
BEILECTB U MTOTOK SHEPTUU B IKOCUCTEME.

OCHOBHBIE MOKa3aTeNIN KOCUCTEMBbl. buomacca u npoaykus. JKOJIOrMYeCKUe
MUPAMUJIBI YK CET, OMOMacChl U SHEPTHUH.

HarmpaBnennbie 3aKkOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCHM W WX NPUYMUHBL AHTPOIOTCHHBIE BO3JCHCTBHS Ha
cykneccur. KmmmakcHoe — cooOmiectBo.  buopasHooOpasne u  IMONHOTa
KpYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[Ipupomubie sKocHCTEMBI. AHTPOIMOTEHHBIE IKOCHUCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Pazinnuns Mex 1y aHTpOIIOr€HHBIMU M TPUPOJHBIMU SKOCUCTEMAMH.
Ypb6oskocucremsl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. ['opozckas ¢uiopa
u (Qayna. CunHaHTponu3auMsi TOpoJCKOH (ayHbel. buonormueckoe u
XO035TUCTBEHHOE 3HAUYCHHE arpOdKOCHUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUPOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHW3MOB B YKOCHCTEMAX.
ITepenoc sHEpPruM M BEIECTB MEXKITY CMEKHBIMH SKOCUCTEMAMH. Y CTOMYMBOCTD
OpraHu3MOB, TOMYJALMHA U HSKOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX U
aHTPOIOIr€HHBIX BO3ACUCTBUM




7.5

buocepa — obmeranerapHass o0Ooigoyka 3eMid, I/I€ CYLIECTBYET WIH
cyuiecTBoBaiia *u3Hb. Yuenue B.JM. Bepnainckoro o Ouocdepe. OOnactu
ouocdeps! u e€ cocras. JKupoe BemecTBo 6nocdepsl U ero HyHKINH.
3aKOHOMEpPHOCTH cylecTBOBaHUs Ouocdeprl. OcodeHHOCTH Omochepbl Kak
ro0anbHOW  JKOCHCTeMBl. J[nHamMudeckoe paBHOBecue B Omocdepe.
KpyroBopoTsl BemiecTB W OHOr€OXMMHUYECKHWE IMKIBI (yriaepoja, a3oTa).
PutmuuHoCTSh siBIeHMI B Onocdepe.

3onanbHOCTH Onochepsl. [ToHsTie 0 Guome. OCHOBHBIE OMOMBI CYIIIHN: TYHJIPA,
XBOWHBIC Jieca, CMEIIaHHBIE W ITUPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHHBI,
NYCTBIHU, TPONMUYECKHE Jieca, BBICOKOTOPhs. KimMMaT, pacTHTENbHBIA U
KUBOTHBIH MUP OMOMOB CYIIIH.

CrpykTypa v QYHKIHS KUBBIX CHCTEM, OIEHKA MX PECypCHOrO IMOTCHIHANA U
onocdepHbIX PYHKITUN

7.6

DKOJIOTMUECKHE KPU3NUCHI M MX MPUYMHBL. Bo3nelicTBue uenoBeka Ha ouocdepy.
3arpsizHeHue BO3IyIIHON cpenibl. OXpaHa BO3ayXa. 3arps3HeHHe BOIHOM CPEIbl.
Oxpana BogHbIX pecypcoB. Paspymienue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
H3meHenue kinmara.

AHTpOIIOreHHOE BO3JICMCTBUE HAa PACTUTENIbHBIM M KUBOTHBIM Mup. OxpaHa
pPacTUTENBHOTO U KUBOTHOrO MHUpa. OCHOBHbBIEC MPUHIIMIIBI OXPAHBI TPUPOIBL.
Kpacupie kuuru. Ocobo oxpansembie mpupognbie Ttepputopuu (OOIIT).
Boranunueckue caapl ¥ 300I0THUECKHUE MTAPKH.

OCHOBHbBIE MPUHIUIB YCTOMYMBOI'O PA3BUTHUS YEJIOBEUECTBA W MPHUPOJBL.
PammonansHoe  TPUPOAONOIB30BAHME M COXpPAaHEHHE  OHOJIOrHYECKOTO
pasHooOpa3us 3emMin




YUYEBHO-METO/IUMYECKOE OBECIIEUEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1l YYEHUKA

* buonorus. buonorudeckue CUCTEMBI U MPOLIECCH; YTIyOJIeHHOE 00yUYeHue,
10 xknmacc/ Tepemon A.B., I[TerpocoBa P.A. O01iecTBo ¢ orpaHnueHHON
oTBeTcTBeHHOCTHIO « O] MHEMO3MHA»

* buonorus. buonornueckue cUCTEMBI U TIPOIIECCHI; YTIIyOJIeHHOE 00y4YeHHeE,

11 xmacc/ TepemoB A.B., I[Tetpocosa P.A. O061miecTBO ¢ OrpaHUYEHHOM
oTBeTCTBEHHOCTHIO « IOl MHEMO3MHA»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJISA

o Amnacracosa JL.I1. O6mas 6uonorus. Jlugakrudeckue MaTepuansl. — M.
Benrana-I'pad, 2010.- 240c.

o MHpanosa T. B. COopHuK 3a1aHuid 110 001Iei OMOI0TUU: TocoOue Jyis
yuanuxcs oduieoOpazosart.yupexaenuii /T.B. MBanosa, I'. C.
Kanunosa, A.H.Msrkosa. — M.: IIpocemenue, 2012

e Koznosa T.A. Konocos C.H. JlunakTuueckue KapTOUKU-3aJaHusl 110
obmeit 6uonoruu. — M.: U3narensckuii Jlom «I'enmxepy», 2012 — 96¢.

o Jlabopatopus [EHETUKA;

o Jlabopatopus DKOCUCTEMBbI

INPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

www.bio.1september.ru - razera «bruosorus» - npuIoKeHUe K «1 CCHTIOPs»
www.bio.nature.ru - HaygHbIe HOBOCTH OHOJIOTHH

www.edi0s.ru - DH0c¢ - HeHTP TUCTAHIIMOHHOTO 00pa30BaHus
www.km.ru/education - YdeOHbIe MaTepualbl U cioBapu Ha caiite « Kupniut u
Medoamii» http://school-collection.edu.ru Eaunas xomiekmus mudpoBeix
o0pa3oBaTeIbHBIX

pecypcos. http://window.edu.ru/ EanHoe okHO A0CTyIa K 00pa3oBaTeIbHBIM
pecypcam

http://www.priroda.ru — IIpupoaa: HallMOHAILHBIH TOPTAJL.
http://obi.img.ras.ru — basa 3naHwuii Mo OMOJIOTMHK YeJOBeKa. Y YeOHHK I10
MOJICKYJISIPHOM OMOJIOTHH YelIoBeKa, OMOXUMUH, (DU3UOJIOTHH, TCHHON 1
OEITKOBOW WHKEHEPHH.

http://www.zoomax.ru — 30010rus: YeI0BEK U JOMAIIHUE )KMBOTHEIC.
http://www.fipi.ru — ®enepanbHbI HHCTUTYT MEIATOTUYCCKUX H3MEPEHHI

LIOKYMEHT MOANWCAH 3NEKTPOHHOW NOANWCHIO

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE 31.08.26 16:23 (MSK) Ceptudukat 936F1CACOB551BD5A24C18FD488855EB
YYPEXXAEHUE CPE[JHAS OBLLLEEOBPA30BATEJIbHAS LLUKOJIA N2 165

NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPIA, be36opoaas VipuHa

HukonaesHa, avpexTop




