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MHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ywyeObHoMy mnpenmery "buonorus" (nmanee - Ouoiorusi) Ha
YPOBHE CpeAHero oomiero oopa3oBaHus paszpaboTaHa Ha ocHOBe dDenepabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoii denepanuny,
OI'OC COO, Konmenuuu mnpenojnaBanus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJOXEHUU (penepasibHON pabodeil mporpaMMbl BOCITUTaHUSI.

VYyuebnsiii penmer «buonorus» yriayOon€HHOro YpoBHS U3YUEHUS SBISETCS
OJHUM M3 KOMIIOHEHTOB TIpeaMeTHoW obnactu «EcTecTBeHHO-Hay4YHbIE
npenmetb». CoriacHo mnoioxeHusmM PIOC COO mnpodusibHble  yuyeOHBIE
npeaMeThl, H3ydaeMmble Ha YIIyOJIEHHOM  YpOBHE, SIBISIIOTCA  CIIOCOOOM
muddepeHmanu  OOy4eHUsT Ha YpPOBHE CpeaHero oOIero oOpa3oBaHHUs U
Mpu3BaHbl 0OECIEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o0IIMM, CpeTHUM MPOo(ecCHOHATBFHBIM U BBICIIMM 0oOpa3oBaHueM. B To jxe Bpems
KOKIBIM M3 JTHUX Y4EeOHBIX NPEIMETOB JODKEH OBbITh OpPUEHTHPOBAH Ha
MIPUOPUTETHOE PEIIEHHE O0Pa30BaTENbHBIX, BOCIHUTATEIbHBIX M Pa3BHUBAIOLIUX
3a/lay, CBS3aHHBIX C MpodopueHTaell o0yJaronMxcsi W CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTW Hay4yHOrO 3HAHUS, CBSI3AHHOIO C OWOJIOTHEH,
MEIUILUHOM, SKOJIOTHUEN, TICUXOJIOTUEN, CHIOPTOM WJIM BOCHHBIM JIEJIOM.

[Tporpamma no yuebHomy npeamety "buonorus" naér npeacrapieHue o Leu
U 3a/a4ax u3ydyeHus ydeOHoro mpenmeta «buonorus» Ha yriryOJ€HHOM YpOBHE,
orpeneisieT o00s3aTeNibHOE  (MHBApUAHTHOE) MPEIMETHOE COJEp)KaHUE, €ro
CTPYKTYpPUpOBaHHWE MO paszjiesaM M TeMaM, paclpelelieHue Mo Kjaccam,
PEKOMEHYET TMOCJIEeI0BATEIbHOCTh H3Y4YeHHUs Y4eOHOro Marepuana ¢ y4eToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM y4eOHOro mpoliecca,
BO3PACTHBIX 0COOEHHOCTEHN 00yuaronuxcs. B mporpamme no 6uosioruu peain3oBaH
MPUHIIUI TPEEMCTBEHHOCTH C U3y4eHHEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusi, Omaromaps 4YeMmMy MPOCMATPUBAETCA  HANPABIEHHOCTh  Ha
nocieAylnee pa3BUTHE OWOJIOTMYECKUX 3HAHWM, OpUEHTUPOBAHHBIX HA
(GopMHUpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IKOJIOTUYECKOTO
MBIILJIEHUS, IPEACTABICHUN O 3T0POBOM 00pa3e *KU3HH, HA BOCITUTaHHE OEPEKHOTO
OTHOILIEHUSI K OKpY>Karollel NpupoaHoi cpeje. B mporpammMe mo OMOIOr UK Takxke
MOKa3aHbl BO3MOXKHOCTM YydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuii ®I'OC COO K mUIaHHpPyeMbIM JIMYHOCTHBIM, METAMPEAMETHBIM U
MPEIMETHBIM pe3ybTaTaM 00y4eHHUs U B POPMUPOBAHUHN OCHOBHBIX BUJIOB Y4€OHO-
MO3HABATENbHOW JEATENIbHOCTH OOYYalOIIMXCSl IO OCBOGHHUIO COJEp)KaHUs
OMOJIOTMYECKOTro 00pa30BaHUs Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpenHero o0iiero oOpa3zoBaHUs
3aBepiuaeT OUoNornueckoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHHE
U YIi1yOJieHrue 3HaHUK 00yJarouuxcsi 0 >KUBOU MPUPOJIe, OCHOBAX MOJIEKYJISIPHON U



KJIETOYHOM OMOJIOrMU, SMOPUOJIOTUN U OMOJIOTUU PA3BUTHSI, T€HETHKH, CEIEKIUH,
OMOTEXHOJIOTUH, HBOJIOLMOHHOTO YYEHHS U SKOJIOTHH.

N3ydyenne yuyeOHoro mpeamera «buonorus» Ha yriyOJIEGHHOM YpOBHE
OPUEHTUPOBAHO HA MOATOTOBKY OOYYAIOUIMXCA K IOCIEAYIOLIEMY MOIYYEHUIO
Ouonoruyeckoro  oOpa3oBaHHMs B  By3aX W OpraHM3alMsIX  CPEIHEro
npogeccoHanbHOro oopa3oBanusa. OCHOBY €ro COJAEpKaHUsl COCTAaBISAET CUCTEMA
OMOJIOrMYECKUX  3HAaHUM, TMOJYYEHHBIX MpPH HU3YYEHUU  OOyJaroIIMMHUCS
COOTBETCTBYIOLLIMX CHUCTEMATUYECKHX Pa3esioB OMOJOTMHA HA YPOBHE OCHOBHOIO
obmiero oOpazoBanusi, B 10 kiacce 3TH 3HaHUA MOMY4YaAlOT pa3BUTHE. Tak,
paciiMpeHbl W YriiyOJieHbl OHMOJOrMYecKHuEe 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpPraHU3ME YeJOBEKa, OOIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOJTHUTENILHO BKIIIOYEHBI OMOJIOTHYECKUE CBEAECHUS PUKIIAIHOTO U TTOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCHOJIb30BaThb KaK OPUEHTHUPHI JJIs MOCIENYIOIIETO
BbIOOpa mpodeccuu. Bo3moxkHa Takke WHTErpamusi OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOLIMMHU 3HAHUSIMH, MOJTYYEHHBIMH OOYYArOIIUMHCS HpPHU H3yYEHHUH
(Gu3MKH, XUMHUH, reorpaduu U MaTeMaTUKH.

Crpyktypa mnporpammbl Mo ydeOHOMYy mnpenmetry "buosorus" orpaxkaer
CUCTEMHO-YPOBHEBBI M DSBOJIOLMOHHBIM TMOAXOAbl K H3YyYEHUIO OHOJOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OpraHU3ALMH, 3BOJIOLHUHA OPraHUYECKOr0 MUpa Ha 3eMIIE,
COXpaHeHMs1 OMOJIOrMYecKoro paznooOpasus miuaHeTsl. Tak, B 10 kiacce usyyarorces
OCHOBBI MOJICKYJIIPHOH W KJICTOYHOM OWOJIOTHH, SMOPHOJOTHH W OHOJOTUH
pa3BUTHS, TEHETUKU U CEJEKLUHU, OMOTEXHOJIOTUHM U CHUHTETUYECKOW Ouosoruu,
aKTyaJIM3UPYIOTCS 3HaHUS OOydaromuxcsi 1mo OOTaHWKEe, 300JI0TMHM, aHATOMUH,
(bu3MoNIOrNM YeIoBeKa.

VYuebnsiii npeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00 y4aroMMUCs OMOJIOTHYECKUX TEOPUIl U 3aKOHOB, UJIeH, MPUHIIUIIOB U TIPABUJ,
JeXKaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOEHHUH, MHOrOOOpa3uM U OCOOEHHOCTSIX KIETKH, OpPraHHu3Ma, MOy,
OMOIIEHO03a, SKOCUCTEMBI, O BBIAIOIIUXCA HAYYHBIX TOCTHKEHHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUAX B OMOJIOIMH, IPUKIIAJAHBIX acleKTaxX OMOJIOrMYECKUX 3HaHUU. s
pa3BUTHS W TOJJEP)KAaHHUS HHTEpeca OOydaroluxcs K OWOJIOTMH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOr0 Marepuaja B COACPKAHUHU MPOrpaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS M PA3BUTHS
TOW WJIM UHOM 00J1aCTH OMOJIOTUH, BKJIAJOM OT€YECTBEHHBIX U 3apYOEIKHBIX YUEHBIX
B PELICHHE BaXKHEHIINX OUOJIOTMUECKHUX U 3KOJOTMUECKHUX MpoOIeMm.

Lenb u3yuenus yuebHoro npeamera «buosorus» Ha yriyOn€HHOM ypOBHE —
OBJIQJICHWE  OOYYaIOIIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3alliyd >KUBBIX CHUCTEM pAa3HOr0 paHra U MNpPUOOpPETeHHE YMEHH



UCIOJIb30BaTh ATU 3HAHMS B (JOPMUPOBAHUU MHTEpeca K ONpeneaEHHOW 00JacTH
OpoeCCUOHANBHON JEeATENbHOCTH, CBA3AHHOM € OWOJOrHEW, WIH K BBIOOpY
y4eOHOr0 3aBEICHUS JIsl TPOJIOJKEHHS] OMOJIOTHYECKOT0 00pa30BaHMUs.

Joctmxenne 1enu u3ydyeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOnE€HHOM YpOBHE O0ECIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHE OOYYaIOIIUMUCS CHCTEMBbI OHMOJIOTMYCCKUX 3HAHWH: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IPaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHHHM, MHOT000pa3Wd M OCOOCHHOCTSAX OHOJIOTMYSCKHX CHCTeM (KIIeTKa,
OpraHu3M, MONyJisilus, BUJ, OMOreoleHo3, ouocdepa); 0 BELAAIOMIMXCA OTKPHITHIX
Y COBPEMEHHBIX UCCJIEIOBAaHUSIX B OMOJIOTHY;

O3HAKOMJICHHE OOYYaromMXCsi C METOJaMU TIO3HAHUSA YKUBOM TMPHUPOIBI:
UCCIIEIOBATEIbCKUMHU ~ METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYISIpHOH U
KJIETOYHON OMOJIOrvH, SMOPUOIOTUN U OMOJIOTUN Pa3BUTHS, TEHETUKHU U CENIEKIINH,
OMOTEXHOJIOTUM W CHUHTETUYECKOM OWOJIOTMM, TMaJCOHTOJIOTUH, HKOJIOTHH);
METOJAMHM CaMOCTOSITEIBHOIO TPOBEACHUS OMOJOTMYECKUX HCCIEIOBAHUM B
naboparopui W B nOpupoae (HaOIIOJEHHE, M3MEPEHHE, DKCIICPUMEHT,
MO/JICIIUPOBAHHUE);

OBJIaZICHUE OOYYAIOIIMMHUCS YMEHHMSMHU: CaMOCTOSITEIbHO  HaXOJWTh,
aHAJIM3UPOBATh U MHCIIOJIb30BAaTh OMOJIOTMYECKYI0 HMH(OPMAIMIO; MOJIb30BATHCA
OMOJIOTUYECKON TEPMUHOJIOTHE W CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM UM COLUAIbHO-)KOHOMUYECKUMU U  IKOJIOTHUYECKUMU
npobjieMaM YeJlIOBEUYEeCTBA; OLIEHWBATh MOCIEACTBUS CBOEH NEATENBHOCTU IIO
OTHOIIIGHUIO K OKPYXKaIoIIeH MNpUpPOAHOU cpene, COOCTBEHHOMY 3I0pPOBbIO H
3MI0POBBI0  OKPYKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH U COOJIOJIaTh  MEpHI
npounakTUKu MHQEKIMOHHBIX 3a00J€BaHUM, MpaBUiia MOBEACHUS B MPUPOJE U
obecrieueHus: 6€30MaCHOCTU COOCTBEHHOM JKHU3HENEATENIbHOCTH B UPE3BBHIYAMHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOIO  XapaKTepa;  XapaKTepu30BaTh
COBPEMEHHbIEC HAYUHbIE OTKPBITHS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Y 00YJaIOMIUXCS HHTEJUIEKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
polecce 3HAKOMCTBA C  BBIAAIOUIUMUCA OTKPBITUSIMU UM COBPEMEHHBIMU
HCCJICIOBAaHUSIMU B OHWOJIOTUH, PEIIAEMBIMU €i0 MpOOJeMaMH, METOIOJIOTHEH
OMOJIOTMYECKOT0 UCCIIEI0BAHUS, IPOBEACHUS SKCIIEPUMEHTANBHBIX UCCIIEI0BAHUM,
peteHuss OMOJIOTHYECKUX 33a/7ad, MOJAEIUPOBAHUS OMOJOTMYECKUX OOBEKTOB U
MIPOLIECCOB;

BOCIIUTaHUE y 00y4YarolUXcs HEHHOCTHOTO OTHOILIEHUS K >KMBOW MPUPOJE B
LEJIOM U K OTJIEIbHBIM €€ 00bEKTaM U SIBJICHUSIM; (POPMUPOBAHHUE FKOJIOTHUECKOM,
T€HETUYECKOW IPaMOTHOCTH, 00ILIEN KYIbTYphl TOBEAECHUS B TPUPOE; HHTETrpallii
€CTECTBEHHO-HAYYHbIX 3HAHWM;



npuoOpeTeHne  OO0y4arouUMHUCAd ~ KOMIIETEHTHOCTH B palldOHAIbHOM
IPUPOJIONI0JIb30BAHUH (COOITI0/IEHUE MPABUII IOBEJICHUS B IPUPO/IE, OXPaHbI BUIOB,
JKOCHUCTEM, Ouocdepsl), COXPaHEHUU COOCTBEHHOIO 3J0POBbSI U 3JI0POBbS
OKpyXarommux JoAe  (cobmoaeHuss Mep mnpoduiakTukyd  3a00J€BaHUM,
obecrieueHrne O€30MACHOCTH KU3HEACSITETLHOCTH B YPE3BBIYAMHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO XapaKTepa) Ha OCHOBE  HCIOJIb30BaHMUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B TOBCETHEBHOM JKU3HU;

CO3[JaHUE  YCJOBUW  JUIA  OCO3HAHHOTO  BBIOOpa  OOYYArOIIMMHUCS
VIH/INBU1yaJIbHON o0Opa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIICH
MOoCJEyIomeMy Mpo(ecCHOHAILHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHWBHUTYaJIbHBIMU UHTEPECAMH ¥ TIOTPEOHOCTSIMH PETHOHA.

OO1ee 4nMca0 4acoB, OTBEACHHBIX HA M3y4eHHE OUMOJIOTUU Ha YIIIyOJIEHHOM
YpOBHE cpeqHero ooduero oopasoBanus, coctapisieT 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezenmto), B 11 kimacce — 102 yaca (3 yaca B HEJIETIO).

Ot60p opraHu3allMOHHBIX (OpPM, METOAOB M CPEICTB OOYyUEeHHS OMOJIOrUU
OCYILIECTBIISIETCSI C Y4ETOM CHEeUU(PUKU ero Cconep)kKaHus M HapaBICHHOCTH Ha
MPOAODKEHHE OWOJIOTMYECKOr0 00pa3oBaHUS B  OpPraHM3AIUsIX CpPEIHETO
IpOo(eCCUOHANIBHOIO U BBICIIETO 00Pa30BaHU.

OO0s3aTeabHBIM YCIOBUEM MPU 00YYEHUH OMOJIOTUU HA YIITyOJIEHHOM YpOBHE
ABJIAETCA TPOBEJCHUE JTa0OpPAaTOPHBIX M MPaKTHUECKUX paboT. Takke ydactue
00y4arolMXxcsi B BBIMOJHEHUH MPOEKTHBIX W y4eOHO-MCCIIEA0BATENCKUX pabdor,
TEMaTHKa KOTOPBIX OMPEEISETCS yYUTEIeM Ha OCHOBE MMEIOIINXCS MaTepHAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUH.



COJEPKXAHUE OBYYEHUA
10 KVIACC

CopepxaHue mporpaMMbl, BBIJIEJICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHo utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasi Ouosiorus — KOMIUIEKCHasi Hayka. KpaTkas ucropusi pa3BuTus
Ouonornu.  buomormueckue  HaykKd M U3ydyaeMble ~ UMHU  IPOOJIEMBI.
dyHIaMeHTal bHbIe, TPUKIAJHbBIE M TOMCKOBBIE HAay4HbIE HWCCIEIOBAHUS B
Ouomorumu.

3HaueHre OMOJOruU B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. I[Ipodeccun, cBsizanHple ¢ Owosorueil. 3HaueHWe OWOJOTUU B
MIPAKTUYECKON JEeATENbHOCTH YEJOBEKAa: MEIULUHE, CEIbCKOM XO3SMCTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

[loptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, V.
l'apgeit, I'. Mengens, B. 1. Bepuanckuii, 1. 11. IlaBnos, 1. 1. Meunukos, H. W.
Bagunos, H. B. Tumodeer-Pecorckuit, [Ix. Yorcon, ®@. Kpuxk, /1. K. benses.

Tabmuiert u cxembl: «CBS3b OMOJOTHMU C JAPYrUMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

KuBble cucTembl Kak mnpeaMer u3ydeHusi Ouonioruu. CBOWCTBA MKUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOrO COCTaBa, JHCKPETHOCTb W ILEJIOCTHOCTb,
CIIO)KHOCTh M YIOPSAOYEHHOCTh CTPYKTYPBIL, OTKPBITOCTh, CAaMOOpPraHU3aLMs,
CaMOBOCITPOU3BEACHUE, PA3APAKUMOCTD, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YPpOBHM OpraHM3alid JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIJIETOYHBIM,
TKaHEBBIH, OpraHU3MEHHBIN, IO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreonieHoTHueckuii), Ouochepupiii. Ilporieccrl, mnpoucxoasinue B KUBBIX
cucremMax. OCHOBHBbIE TpU3HAKK >KUBOro. JKH3HB Kak (opma CyIIecTBOBaHUS
Marepuu. Haykn, n3ydaronuye xuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUU.

N3yuenue xuBbIX cucteM. Meronbl Omonormueckoi Hayku. HaOmonenue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanus. [IoHsaTre o 3aBUCUMOi U
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »dkcnepuMeHnTa. IlocranoBka w
npoBepka rumnote3. HyneBas rumnore3a. IloHsTe BBIOOPKM M €€ TOCTOBEPHOCTD.
Pa3Opoc B Ouonormyeckux AaHHbIX. OIlIEHKa JOCTOBEPHOCTH TOJYYE€HHBIX
pe3ynbraroB. IIpUuMHBI HMCKa)XX€HUs pe3yJbTaToOB 3KcnepuMmeHTa. llonsTue
CTaTUCTHUYECKOIr'O TECTA.

JlemoHcTpanuu



Tabmupt 1 cxembl: «OCHOBHBIE TIPU3HAKH >KU3HW», «buonornueckue
cuctemel», «CBOICTBAa JKMBOW Marepum», «YPOBHM OpraHu3aluy KUBOU
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YEJIOBEYECKOr0 OpraHusmay», «buoreonenos», «buocdepar», «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue: 1aboparopHoe 000pya0BaHUE ISl POBEICHHS HAOIIOACHU,
WU3MEPEHNM, SKCIIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp3oBaHME pA3IUYHBIX METOAOB IIpHU
U3YYEHUH KUBBIX CUCTEM)).

Tema 3. buosiorusi KjieTKku

Krnetka — cTpykTypHO-QYHKIIMOHANbHAS €IWHHIA KUBOTO. Mcropus
oTkpeITuA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBbIE MOJOXKEHUS COBPEMEHHOM KJIECTOUYHOU
TEOPHH.

Metonbl  MOJIEKYJSIPHOM W KJIETOYHOM  OWOJIOTMM:  MHMKPOCKOIIHUS,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaIbHOE
LHEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanuvix
K1emok. DIEKTpoHHasi MUKpockonusi. Koughokanvnaa mukpockonus. Bumanvroe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

IToptpersr: P. I'yk, A. Jleenryk, T. [lIBann, M. lllneitnen, P. Bupxos, K. M.
bap.

TabOmumer u cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHSI METOAOB MUKPOCKOITIY.

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

IIpakTuueckass paGora «l3yueHne MeTONOB KJIETOYHOM OWOJIOTHUHU
(xpomarorpadus, snekrpodopes, mudpdepeHnHAIbEHOEe IeHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Bopa u e€ ponb kKak pacTBOPUTEINS, pEAareHTa, y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TEIIOPEryISIuU. MuHepanbHbIe BEIIECTBA KJIETKU, UX OHONorudeckas poib. Poib
KaTHOHOB M AHMOHOB B KJIETKE.

Opranvnueckne BelIeCTBa KIETKH. buonorndeckne mnoauMepsl. bernkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O0enkoBoil Monekysnbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUUYHAsS
cTpykTypbl. Jlenarypauus. CoiictBa OenkoB. Kriaccudukanuss — Oenkos.
buonornyeckue ¢pyHkiuu 0enkos. [lpuonsi.



VYrneBonbl. MoHOCaxapu/ibl, TUCAXapUIbl, OJUTOCAXAPUABI U IMOJUCAXAPUIBI.
OO0muit mmaH CTpoeHHs U (PU3MKO-XMMHUYECKHE CBOWCTBAa  YIJIEBOJOB.
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuaet. I'uapodunsHo-ruapodobHbIie cBoMicTBa. Kitaccudukanus munumaos.
Tpurmuuepuasl, Qochoaunuabl, BOCKH, CTepouabl. buonormueckue QyHKIMH
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHUIO, ITOITYITPOHUIIAEMOCTb.

Hyxnennosie kucinotel. JJHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun xomruiementapuHoctu. [IpaBunmo Yapradda. Ctpykrypa
JIHK — nBoitnas cniupaib. MectoHaxoxaenue u ouosnorndyeckue ¢pynkiuu JJHK.
Buner PHK. ®yuknnu PHK B kitetke.

Crpoenne momnekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue pynkiuu ATD. BoccTraHoBIeHHbIE TEPEHOCUUKH, UX (DYHKIIUU B
KIeTke. /[pyeue nyxneosuompugocpamol (HT®@). CexennpoBanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas OuoyoTHs: OMOXUMHUYECKUE U OMO(DU3NICCKUE HCCIICTOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiniekynl. Mooenuposanue
CMPYKMypsl U QYHKYUU OUOMONEKVI U UX KOMNIeKco8. KomnbromepHhblii Ousaiin u
opeanuyeckuu cunmes OUOMOLEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuun

[Hoprpersr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, .
Conrep, C. IIpy3unep.

Junarpammel: «PacripeiesieHne XUMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOLIEY,
«PacnpeneneHne XMuMHUUECKUX 3JIEMEHTOB B JKUBOU MTPUPOIEN.

Tabmumer 1 cxembl: «llepuonuueckas Tabiuila XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MoJeKyibl BoAbD», «BemecTtBa B cocraBe opraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl Oenika», «CTpyKTypbl OENKOBOW MOJEKYJbD», «CTpOEHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JunujaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenne Mmosekysibl ATDy.

O6opynoBaHue: XUMUYECKas 1Mocyia 1 000pyaoBaHUE.

JladopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIBI0 KaYECTBEHHBIX
peaKkuuii.

JlabGoparopHas padora «lccrnenoBanne HyKJIEMHOBBIX KUCIIOT, BbIJICIICHHBIX
U3 KJIETOK PA3JIUYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue U PyHKIMH KJICTKH

Tunsl KIETOK: HJyKapuoTHYecKas M mpokapuornueckas. CTpPYKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapruoTuyeckoi kieTku. KinetouHas creHka OakTepuil U apxeu.
Oco0eHHOCTH CTpoeHUsI TeTepoTpodHON U aBTOTPO(PHON MPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

CtpoeHue u GyHKIIMOHUPOBAHUE IYKAPUOTUYECKON KieTKU. [lazmarnyueckas
MeMmOpaHa (miazmanemma). CTpykTypa Iia3MaTHdeckoi MeMOpaHbl. TpaHCropT
BEIIECTB Yepe3 MIa3MaTuYecKyto MeMOpany: naccuBHbIi (Auddy3us, odmerd€éHnas
muddy3us), akTUBHBIA (MEPBUYHBIMA W BTOPUYHBIA AaKTHUBHBINM TPAHCIIOPT).
[TonynponunaeMocts MeMOpanbl. PaboTa HaTpHii-KaaueBOro Hacoca. DHIOUUTO3:
OUHOLKTO3, (parouuto3. Dk3ounTo3. Kierounas crenka. CTpykTypa U (yHKIHH
KJIETOYHOM CTEHKH PAcTeHUid, rpuOOB.

Huronnazma. [uto3zons. [lutockener. JIBuxkeHune nuromiazMbl. OpraHouabl
kieTku. OnHOMeMOpaHHbIe OPraHOMAbI KJIETKH: 3HaomIazmaTuaeckas cetsb (J11C),
anmapatr [onbaXku, JM30COMBI, HMX CTpoeHHEe U (QyHKIUU. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPraHouI0B KieTku. CTpoeHHe TPaHyJISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunrte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyyIsipHbIN ) HAO0IIIA3MaTUIECKUA PETUKYITYM.
CekperopHas (yHkuus anmnapara ['onbmxu. Moouguxkayus Oenxkoe 6 annapame
Tonvooicu. Copmuposxa 6enkos 6 annapame [ oav0xcu. TpaHCHOpPT BEIIECTB B
KieTke. Bakyonn pacturensHbIX KieToK. Kinerounsiii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHOMJLI  KIJIETKH:  MHUTOXOHJPHH,  IJIACTH]IBI.
Ipoucxoorcoenue mumoxonopuit u naacmud. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapaynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN M muactui. llepBuunsble,
BTOPUYHBIE U CIIOKHBIE TIACTHIBI (POTOCHHTE3UPYIOUTUX IYKAPUOT. XJIOPOTIACTHI,
XPOMOILIACTHI, JJIEUKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannbie opranounnbl kieTku CTpoeHue M (YHKIIUH HEMEMOpPaHHBIX
OpPraHou0B KJIETKU. PuGocomsl. IIpomescymounvle Gunamenmeol.
MuxkpodunameHTsl. Axkmunogvle Mukpoghuiamenmol. MBIIIEUHBIE  KIIETKU.
Axmunogvlie KOMNOHeHmbl HemblueyHblx Kiemok. Mukporpyoouku. Ketounsiii
neHtp. CrpoeHue U JBUXKEHUE JKTYTUKOB U pecHUYEeK. MHUKPOTPyOOUKH
nuTorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHMAamu U
muxpompyboukamu. MomopHnvle 6enxu.

Anpo. OGonouka siApa, XpOMaTHH, KapuoOIa3Ma, SAPBIIKH, HX CTPOCHHUE U
¢yakuuu. SnepHblii OenkoBbli Marpukc. IIpocTpaHCTBEHHOE pacmooKEHUE
XpoMOCOM B HHTep(azHOM szpe. Idyxpomamun u cemepoxpomamun. benku
XpOMaThuHa — TUCTOHBL. /J{uHamuxa s0epHou 000104Ku 6 Mmumo3se. Foephoblil
Mmpancnopm.

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

JlemoHcTpanumn



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

Tabmuubr n cxembl: «CTpo€HHE 3YKApHUOTHYECKOW KIEeTKW», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHne  pacTuTenbHOM — KIeTKm»,  «CTpoeHue
MUTOXOHJIpUNY, «Anpo», «CTpoeHne MpOKapUuOTUUECKON KIIETKU.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpPENaparbl PAacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIpENnapaTbl OaKTepHUATbHBIX KIETOK.

JlaGopaTtopHas pabora «l3yuyeHne CTpOEHUS KIETOK  Pa3IMYHbBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBD».

JlabopaTopnas padora «JVccienoBaHue Iia3mMolid3a W JAEMiIa3Molid3a B
PACTUTEIBHBIX KIETKAX).

IIpakTuyeckas padora «3yyeHne IBHKEHUS IATOIIa3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0MeH BewlecTB U NPpeBpallieHHE YJHEPIrUU B KIEeTKe

AcCCUMMIIALINS U AUCCUMUJISIIUS — JIBE€ CTOPOHBI MeTabomm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOdHBIN. YdacThe KHUCIOpPoJa B OOMEHHBIX
mpoueccax. JHEpreTuueckoe oOecrneueHue KIeTKu: mnpeBpamenue ATO B
OoOMeHHBIX mporeccax. @DOepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIro
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA W MEXAaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHUYECKUX KaTaiau3aTopoB. benku-
aKTUBATOPBl M OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEePMEHTATHUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBuYHBIA CHHTE3 OPraHMYECKUMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcuceHHblll U OKcuceHHblll omocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiacToB B MpoLEcce
dbotocunTesa. CreroBas u TeMHOBas (azbl. Pomoovixanue, Cs., Cs- u CAM-munwi
gomocunmesa. [IpogykTUBHOCTh poTOCHHTE3a. BrusiHue paznuunbix GakTopoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUEHUE (POTOCHHTE3A.

XeMOCHHTES. PaznooOpasue OpraHU3MOB-XEMOCHHTETUKOB:
HUTpUuUIUpyronme OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepuu. 3HaYEHHUE XEMOCHUHTE3a.

AHa’poOnbie opraHu3aMbl. Buabl Opoxkenus. IIpoaykTsl OposkeHHS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIE3HEH.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN TaMn. [ THKOIN3 — OECKUCIOPOAHOE PACIICTLICHUE TIIFOKO3bI.

buonornueckoe okMCiIE€HUE, WK KIETOYHOE JibIXxaHue. Poinb MUTOXOHApPUI B
npoueccax ononorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIATETBHOE
dbochoprmmpoBanne. Iuepeus memoparnno2o epaouenma npomonos. Cunmesz ATD:



paboma npomonuoti AT®-cunmaszvl. IlpenumyiecTBa a’poOHOTO IMyTH OOMEHa
BEIIECTB Mepel aHadPOOHBIM. I (HPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoOHCcTpanuu

[Moprpersr: Jdx. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBaHUE IJIi MPUTOTOBIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIpenapaToB.

JlaGopaTopHas padora «3ydueHre KaTaTuTUIeCKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

Jlaboparopnass paGora «UM3ydenne (¢epMEHTATUBHOTO paclICIUICHUS
NEPOKCUA BOAOPOJA B PACTUTEIILHBIX U KUBOTHBIX KIETKAX).

JladopaTtopHas paGora «CpaBHeHue TmporeccoB (oTrocuHTe3a U
XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacsencrpennast uHpopManus u peanu3anus €€ B KJIeTKe

Peakunn matpudHOoro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOrO CHHTE3a. Peanusanus HaciencrBeHHOW MHpopMauuu. [ eHeTnueckuii
KO, ero cmoiicTBa. TpaHckpunuus — MarpuuHbld cuHTe3 PHK. IlpuHuummnsl
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucnsiusa u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTese Genka.
VYcnoBus OuocuHTe3a Oenka. KomupoBanwe amuuokucior. Pons pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasinenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U YKApHOT. Peryndiusi akTUBHOCTH T'€HOB Yy mpokapuoT. ['mmoresa
ornepona (®. XKako0, XK. Mano). MorexynsapHvle MexaHuzmvl IKCNPECCul 2eH08
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsi 2enog. Perynsius 0OMEHHBIX
IIPOLIECCOB B KiIeTKe. KiieTouHbI romMeocTas.

Bupycsl — HekieTouHble (OPMBI KU3HU U OOJUraTHbIE napa3suThl. CTpoeHue
MIPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbIU YUK
JHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, obaxmepuogpaos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasa.

BupycHsie 3a00neBanus 4enoBeka, )kuBoTHBIX, pactenuid. CITN]I, COVID-19,
COLIMAIILHBIE ¥ MEUIIMHCKUE MTPOOIIEMBI.

buoungopmamura: unmezpayusi u anamuz b6orvuux maccusos («bigdatar)
CMpYKMypHbuIX buono2uyeckux oannvix. Hanomexunonozuu 6 buonoz2uu u meouyuHe.
Ipoepammupyemvie hynxyuu d6enxos. Cnocobwvl 00CmMagKu 1eKkapcma.



JdeMoHCcTpanMu

IToptpetsr: H. K. Konbiios, /1. Y. IBaHOBCKUIA.

Tabmuubl 1 cxeMbl: «buocunTe3 Oenka», «l'enernueckuit koay, «Bupycsy,
«bakrepuodaru.

IIpakTuyeckas padora «Co31aHue MOJENIN BUPYCay.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsrii mukin, ero mnepuoabl u perymsus. Hatepdasza um mutos.
Oco0OeHHOCTH TMpOLIECCOB, MpOTEKarluX B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTHUYECKHI), CUHTETHYECKHU U
MOCTCUHTETUYECKHUM (MMPEMUTOTHUECKUI ) EprUoabl UHTEP(a3bl.

Marpuunbii cunre3 JJHK — perumkanumsa. Ilpuamuner perumkanyu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanusm perukanun JJTHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u
TeloMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTWIl. JIUTUIOWIHBIA W
rariouHbld  HabOpbl  XpoMocoM. ['oMonoruunbie XpomMocoMbl. [losoBbie
XPOMOCOMBI.

Jenenne kinetku — Mmuto3. CTalii MATO3a U IPOUCXOISAIINE B HUX MPOLECCHI.
Tunel muto3a. Kapriokunes u uTokuHe3. bromornueckoe 3HaueHue MUTO3A.

Perynsiiius MUTOTHYECKOTO IMKIA KJIeTKU. [Iporpammupyemasi kieTodHas
rubespb — anomnTo3.

Knerounoe simpo, xpomocombl, (yHKIIMOHAbHAs TE€HOMHUKA. MexaHuzmol
npoaugpepayuu, ougpgepenyuposku, cmapenus u eudenu xiemox. «llugposas
KemKkay» — ououngopmamuyeckue mooeiu QYHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabmuupl U cxembl: «OKH3HEHHBIM LMK KICTKH», «Murtos», «CtpoeHue
xpomocomy», «Permukanus [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «MHUTO3 B KIIETKax
KOpEIIKa JTyKay.

JlabopaTtopnas  pabora  «M3yuyeHnme  XpOMOCOM  Ha  TOTOBBIX
MUKpOTpEenapaTaxy.

JladopaTopHas padora «HabmroneHre MUTO3a B KJIeTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue 1 pyHKIMH OPraHU3MOB

buonornueckoe paszHooOpasue OpPraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCoOEHHOCTH CTPOCHHS U KU3ZHEIEATECIIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
Bakrepuu, apxeu, OIHOKJIETOUHbIC TPUOBI, OJHOKJIETOUYHBIC BOJOPOCITHU, JIPYyrue
npotuctsl. KoloHMambHbIE OpraHu3MBbl.



B3anMoOCBs3b 4YacT€l MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl U
cucTeMBI opraHoB. OpraHnsm Kak e1rHoe nenoe. I'omeocras.

Tkanu pacteHuil. TUNbl pacTUTENBHBIX TKAHEN: 00pa3oBaTeibHAs, TOKPOBHAS,
OpoBOJsAIIAsl, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpPOEHHMs, (DyHKIUN U
PaCIONIOKEHHNS TKAHEN B OpraHax PACTEHUU.

TkaHM XKUBOTHBIX M YEJIOBEKA. TWUIbI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCAMHUTENbHAs, MbIllIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHHUs, (QYHKUUNA WU
PacCIONIOKEHNS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble M T'€HEpaTUBHBIE OpraHbl pacTteHuid. OpraHbel U
CHUCTEMBI OPTraHOB KMBOTHBIX U 4enoBeKa. OYHKIIMK OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CkeneTrbl OJHOKJIETOUHBIX WU
MHOTI'OKJIETOYHBIX KUBOTHBIX. HapykHbII 1 BHYTpeHHMI cKeneT. CTPOEHHE U THUIIBI
COEIMHEHUS KOCTEN.

JIBrokeHue  OpraHm3MoB.  [IBMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPONIM3MBI M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MbllieuHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue oprann3Mos. IlorionieHue Boabl, yrIIeKUCIIOro ra3a U MUHEpaIbHbIX
BEIIECTB  pacreHusAMu.  [Ilutamume  KUBOTHBIX.  BHYTpHUmIOJIOCTHOE M
BHYTPUKJIETOYHOE MHUIIEBapeHUe. [InTaHne MO3BOHOYHBIX >KUBOTHBIX. OTIEmbI
NUIIEBAPUTEIBLHOIO Tpakra. llumeBapurenbHble xkenesbl. [lumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue oprann3MoB. [[pixanue pactenuil. Jpixanue >kuBoTHbIX. ubddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOe npixaHue. [[prxarenbHas MOBEPXHOCTb.
XKabepHoe u nérounoe ApixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIETKUX IMO03BOHOYHBIX IKUBOTHBIX.
JIpIxaTtenpHas cHUCTeMa 4YelnoBeKa. MexaHu3M BEHTWIIUMH JETKUX Yy MTHL U
MJIeKonuTaromuX. Perymsmus apixanus. JlpixareabHble 00BEMBI.

TpancnopT BEmIECTB Yy OPraHu3MoB. TpaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHass cucrtemMa u €€ OpraHsl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpamieHus. IBOJIIOLHOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX KMBOTHBIX. Pabora
cepana v e€ peryisamus.

Brinenenue y opranu3moB. Beinenenue y pactennii. Belnenenue y s)kUBOTHBIX.
Cokpatutenbable  Bakyosu. Opradbl BelaeneHus. PuiabTpauus, CEKpenus u
oOpaTHOE BCACHIBAHME KaK MEXaHU3Mbl pa0OThl OpPraHoB BbiAelieHUd. CBA3b
IOJIOCTU TEJNAa C KPOBEHOCHOW W BBIIECIHUTENBHOM cHCTEMaMH. Bbinenenue y



MO3BOHOYHBIX KMBOTHBIX U YenoBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OaxkTepuil ¥ LUCTHI IPOCTENIINX. 3alUTa y MHOI'OKJIETOUHBIX pacTeHuid. Kytukyna.
CpencrBa MacCUBHOM M XUMUYECKOM 3aIUThI. OUTOHLIUIBI.

3ammTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hedl. UMMyHHas cucrema udenoBeka. KiueTouHblil u
TYMOPAJIbHBIA MUMMYHHUTET. BpOXIEHHBII M TPHOOPETEHHBIA cnenuduyecKui
UMMYHUTET. Teopusi KIOHabHO-celleKTUBHOro ummynutera (I1. Opmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxxumocts ®  perymsaums |y oOpraHusmMoB. Pasapaxumocts y
OJITHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3paxumMocTe U peryisinus y paCTeHUM.
PocroBeie BemecTBa U X 3HaYCHHUE.

HepBHast cuctema u peduekTopHas peryisiusi y >KMBOTHbIX. HepBHas
cCUCTEMA U €€ OTAEIIbl. DBOIIOIMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOW CUCTEMBI Y
AKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JXHUBOTHBIX. Peduexc wu
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

['ymOpanbHas peryysiius U dHAOKPHUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
JKene3pl 3HAOKPUHHON CUCTEMBI U MX TOPMOHBI. JleiicTBHE TOPMOHOB. B3aumMocCBs3b
HEPBHOW U SHIOKPUHHOU cucTeM. [ unoranamo-runodusapHas cucrema.

JemoHcTpanuu

IToprper: W. I1. [1aBnos.

Tabmuuper 1 cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany, «bakrepunm», «lIpocreitmmey, «OpraHbl IIBETKOBBIX PACTEHUN,
«CucreMbl  OpPraHOB  TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHre JHCTOBOM IUIACTUHKNY, «TKaHU >KMBOTHBIX», «CKENET YelOBEKay,
«ITumeBapurensHas cucreMa», «KpoBeHOcHas cucrema», «/lpixarenpHas

CHUCTEMAY, «Hepnas CUCTEMAY, «Koxa», «MpImeuHast CUCTEMAY,
«BplaenurenbHas CHUCTEMa», «IJHAOKpPUHHAs cucTeMa», «CTPOCHHE MBIIILbD),
«Ammynurer»,  «KumeynomosoctHeie»,  «Cxema  OUTaHUS  pacTEHUI»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KMBOTHBIX», «CTpPOCHHE THAPHBDY,
«CtpoeHune 1utaHapun», «BHYTpeHHeEe CTpPOEHHE JOKIAEBOro uepBs», «HepBHas
cuctema poiO», «HepBHas cucrema sarymkw», «HepBHas — cucrema
npecmbIkaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MiIeKonuTarommx», «HepBHas cuctema uenoseka», «Peduekcey.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenapaTbl OJHOKJIETOYHBIX
OpraHM3MOB, MHUKPOIIPENapaTbl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU



HACEKOMBIX, HUTJIOKOXKHX, >KMBBIE SK3EMIUISIPbl KOMHATHBIX PACTEHUM, repOapuut
pacTeHMil pa3HbIX OTJEJIOB, BIAXHBIE IPEMAPaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YEJIOBEKa,
00opy0BaHME ISl IEMOHCTPALIMU TTIOYBEHHOT'O U BO3YLIHOI'O MUTAHUSl PACTEHU,
paciernyieHus KpaxMaia u 0elnKoB 1oJ AelcTBUeM (epMEHTOB, 00OOPYIOBaHUE JIJIS
JEMOHCTPALMU OIBITOB MO U3MEPEHUIO )KM3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma
JBIXaTEJIbHBIX JIBH)KEHHM, MOJEIH F'OJIOBHOTO MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaGopaTopHas padora «/3yyeHue TKaHEH KUBOTHBIX).

JlaboparopHas padora «/3ydeHnue opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. Pa3mHoOkeHHe U pa3BUTHE OPTaHU3M OB

®opMbl pa3MHOKEHHSI OpraHU3MOB: Oecrofioe (BKIIOYash BEreTaTWBHOE) U
nosoBoe. Buael  Oecronoro  pa3MHOXKEHUS:  MOYKOBaHUE,  CIOPYJIALIMS,
(dparmeHTanys, KIOHUPOBAHHUE.

[TonoBoe pasmHoxkeHue. llonoBble kneTkn, win ramerel. Meho3. Craguu
Mmeno3a. [loBegenne xpomocom B Meiose. KpoccuHrosep. bronorndaecknii CMbICIT
M€03a M TMOJIOBOro Iporecca. MeWo3 W €ro MeCTO B J>KMU3HEHHOM IHKJIE
OpPraHU3MOB.

[Ipen3apoasieBoe pazButue. I'ameTorenes y :kMBOTHBIX. [I0n0BBIE KeEIe3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIEeTOK. CiepmaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U SMOpHUOHANBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OILTOJIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOJIOTHUS — HayKa
0 Pa3BUTUHU OpPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HLIX NPOOIEM IMOPUOTOSUL.
Konyenyus mopgoecenos u moodenu mopghocenesa. Cramun >MOpUOTEeHE3a
KUBOTHBIX (Ha mpumepe Jjarymku). JpoOnenume. Tumbl  npobiieHus.
Jlemepmunuposannoe u Hedepmunupoeéannoe Opoonenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH ApPOOJICHUS MIEKONUTAIOIUX. 3apOAbIIIEBbIE JUCTKU
(racTpymsinus). 3aKiaaKa OpraHoB U TKaHEH U3 3apOAbIIIEBBIX JTUCTKOB. B3aumHoe
BIMSHUE YacTe pa3BUBAIOLIErocs 3apojbliia (d3MOpUOHANbHAS WHIYKIUSA).
3aknazKa TIUIaHA CTPOEHUS HKUBOTHOTO Kak pe3yibTaT HEepapXHUECKUX
B3aUMOJICHCTBUI TEHOB. BiusHue Ha 53MOpPHOHAILHOE pa3BUTHE Pa3IUUYHBIX
(paKTOpOB OKpY’KAIOLIEH Cpebl.

Poct u pasBurue xuBoTHBIX. [locTamOpuonanbHblii nepuoa. llpsmoe wu
HernpsiMoe pa3BuTue. Pa3zButue ¢ meramopdo3oM |y O€ClO3BOHOYHBIX H
NO3BOHOYHBIX >KMBOTHBIX. DHONOrMueckoe 3HAYE€HHWE MNPSAMOrO0 M HENPSMOro
pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoJe. TUIbI pocTa >KUBOTHBIX. DakTOpsI
PEryJsiuU POCTa KUBOTHBIX U ueioBeka. CTauu MOCTIMOPUOHAILHOTO Pa3BUTHS



y )KMBOTHBIX U uesioBeka. [leproapl oHTorenesa uyenoBeka. CTapeHrne U CMEpPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

Pa3smHoxxenne u pazButue pacteHuil. I'ameropur u crnopodut. Meiio3 B
KU3HEHHOM ITuKIIe pacTeHuil. OOpa3zoBaHue Crop B mpoiiecce Meiio3a. ['amerorenes
y pactrenui. OIIOAOTBOPEHNE U PA3BUTUE PACTUTEIIBHBIX OPraHuW3MOB. J[BoWHOE
OILIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYIISIIIUM OHTOT€HE3a Y pACTEHUMN U )KUBOTHBIX.

JemoHcTpanun

IToptpetsr: C. I'. HaBamun, X. [Ineman.

Tabmuupl U cxembl: «BereratuBHoe pa3sMHOkeHUE», «Tumbl Oecrmoaoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAb», «Pa3MHOXKEHUE HBIJICHBDY,
«PasmHoxkeHue runpel», «Meito3y, «Xpomocombl», «['amerorenes», «CTpoeHue
AMIEKIIETKH U crepMaro3onna», «OCHOBHBIE CTaAuu OHTOreHe3an, «lIpsamoe u
HENpsiMOe  pa3BUTHE», «Pa3BUTHE MaWCKOro Kyka», «Pa3Buthe capanumy,
«Pa3zBuTne mArymku», «/{BOMHOE OIJIONOTBOPEHHUE Y LIBETKOBBIX PACTCHUN»,
«CTpoeHue CeMsiH OJTHOJOJIbHBIX M JBYAOJIbHBIX pacTeHUI», «KW3HEHHBIN ITUKII
MOPCKOM KanmycCThl», «  KU3HEHHBIN UK MXa», « KU3HEHHBIN [IUKII TATOPOTHUKAY,
«KM3HEHHBIN LIUKII COCHBI.

OOopynoBaHue: CBETOBOW MHUKPOCKON, MHUKpOMNpENapaThl SIHLUEKIETOK U
CIIEpMAaTO30MI0B, MOAENb «LIMKI pa3BUTHS JATYILIKW.

JlaboparopHas pabGora «l3ydeHue CTpOEHHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTuyeckas padora «BbIsIBICHHE MPU3HAKOB CXOACTBA 3apOAbILIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTropnas pabora «CrpoeHHe OpPraHoB Pa3MHOMXEHHS BBICIIUX
pacTeHUmn».

Tema 11. I'eHeruka — Hayka 0 HaCJeICTBEHHOCTHM U H3MEHYHMBOCTH
OpPraHn3MoB

HcTtopus ctaHOBIEHUS U PA3BUTHUS T€HETUKHU Kak Hayku. PaboTel I'. Menaens,
I'. ne ®pusza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHM I'€HETHKHU.
Pa6oter H. K. KonsioBa, H. . BaBuiosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®umunaenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TTOHITUSA U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTEPHATUBHBIE MPU3HAKU, AOMHWHAHTHBIA U PELECCUBHBIM
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTasl TUHUSI, THOPUJIBI, TEHOTHUIT, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ TEHETUKH:  THOPUIOJOTUYECKUN,  IIUTOJIOTHUYECKH,
MOJIEKYJISPHO-TEHETUYECKU .

JemoHcTpanun



IToptpetsi: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. @unmunuenko, H. B.
TumodeeB-PecoBckuii.

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

JlaGopaTtopnass padora «Jlpo3oduina Kak OOBEKT T'E€HETUUYECKUX
VICCIICIOBAHUI».

Tema 12. 3aK0HOMEePHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnens — 3aKoH
ennmHOo00pasusi THOPUIOB TIepBOro mokoneHus. [IpaBuno nomunupoBanus. Bropoii
3aKkOH MeHaens — 3aKOH paclIeIUIeHWs NPU3HAKOB. LluToormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeUIMBaHus. | uloTe3a YucToThl raMeT.

AHanmuzupymoniee ckpelmuBanue. [[pomexxyTouHblil XapakTep Haciaea0BaHMs.
Pacuienienre npu3HakoB IPU HEMOJIHOM JIOMUHUPOBAHHH.

JlurnbpuaHoe ckpenmBanue. TpeTwii 3akoH MeHenss — 3aKOH He3aBUCUMOT O
Hacyen0BaHus pu3HakoB. Lluronoruyeckue OCHOBBI AUTUOPUAHOTO CKPEIIMBAHMUS.

CuerieHHoe HacienoBaHue npusHakoB. Paborel T. Moprana. CuerieHHoe
HACJIEJOBAaHUE T'€HOB, HAPYLICHHWE CLEIUICHHS MEXAY TeHaMH. XPOMOCOMHas
TEOPHsI HACIIEACTBEHHOCTH.

I'eneTnka nosa. XpoOMOCOMHBIA MEXaHU3M ONPENEIICHUS MOJIA. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. I'OMOraMeTHslii M TreTeporaMeTHbId mo. I'eHermyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanmue npu3HaKoB, CUEIUIEHHBIX C TIOJIOM.

['enotu kak nenoctHas cucrteMa. [ImernoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoJencTBHE HEaJUICIbHBIX TE€HOB.
Komnnementaprocts. Onucras. [Toaumepusi.

I'eHeTYECKMI KOHTPOJIb PA3BUTHS PACTEHHH, )KUBOTHBIX U YEIIOBEKA, a TAKKE
(GU3MOJIOTUYECKUX  MPOIECCOB, TOBEJACHUS W  KOTHUTHUBHBIX  (PYHKIIHM.
['eneTnyeckue MeXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH
— MapasuT» M «XO3IUH — MHKpOOMOMY». ['eHeTHdeckue acmeKTbl KOHTPOJIS U
U3MEHEHMS HACJIeICTBEHHON MH(OpMALIMK B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JleMoHCcTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmuubr u cxemsl: «IlepBbiii 1 BTOpoii 3aKoHBI Menaensy, «TpeTuil 3akoH
Mengens», «AHAUM3UPYIOIIEE CKpelnBaHue», «HemomHoe aOMUHHpPOBAHUEY,
«CuernsieHHOe HacJieJOBaHWE TMPU3HAKOB Y Jpo30uiibl», «l'eHeTuka Imoay,
«Kapuotun uenoBeka», «Kapuorun apozoduisy, «Kapuotun nruimb,
«MHOXECTBEHHBIN ajjienu3M», «B3aumMoielicTBUE T€HOBY.

O6opynoBanue: MojAeNb i JAEMOHCTpallMM 3aKOHOB  €IMHOOOpa3us
rMOpUJIOB TIEPBOTO TOKOJIEHUS M PAaCUIENJIEHUS MPU3HAKOB, MOJEIb IS
JEMOHCTpPAllMd 3aKOHAa HE3aBHUCUMOIO HACJIEIOBAaHUS IPU3HAKOB, MOJAENb JJIs



JEMOHCTpAlMy CUEIJIEHHOTO HACIENOBaHUS NPHU3HAKOB, CBETOBOW MHUKPOCKOIL,
MUKponpemnapart: «/po3odunar.

IIpakTnueckas paGora «lI3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(PHIBDY.

IIpakTnueckas  padora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIIHOTO
CKpEIIUBAHUS Y IPO30(PIIBDY.

Tema 13. 3aK0HOMEePHOCTH U3MEHYNBOCTH

B3aumopneiicTBie reHoTUNa W Cpelbl Npu  (OpMHUpPOBAHUU (EHOTHIA.
N3meHunBOCTh NpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKU. BUabl
VU3MEHYMBOCTU: HEHACIIEICTBEHHAS U HACJICICTBEHHAS.

MonmudukannonHas HW3MEHYHBOCTb. Pomb cpeapl B (GOpMHUPOBAHUU
MoaudukanmoHHo m3MeHunBocTd. Hopma peakuuu mpusHaka. BapuannoHHbIN
psan u BapuanmoHHass kpuBas (B. Horanncen). CpoiictBa MoaupUKAIIMOHHON
M3MEHYMBOCTH.

['enoTMNIMUECKass N3MEHYUBOCTh. CBOMCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH.
Buapl reHOTUTTHYECKON W3MEHUYNBOCTH: KOMOWHATHUBHAS, MyTaIIHOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTb. Mei03 M TOJIOBOM MpoliecC — OCHOBA
KOMOWHATUBHON U3MEHUUBOCTU. POJIb KOMOMHATUBHOM U3MEHYUBOCTH B CO3/IaHUH
T€HETUYECKOro pa3HooOpa3us B mpeiesiax OAHOro BUAA.

MyrauroHHass W3MEHUYMBOCTHb. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MYyTalWu. SaepHele U
qUTOIIa3MaTndeckue Mytanuu. CoOMaTU4ecKue W MOJIOBble MyTanuu. [IpyuduHbI
BO3HMKHOBEHUSI MyTauuid. MyTareHbl W WX BIUSHHE Ha OpPraHu3MBbl.
3aKOHOMEPHOCTH MYTAIIMOHHOT'O Mpolecca. 3aKOH TOMOJOTMYECKUX PSJIOB B
HacieacTBeHHoW u3MmeHuuBocTu (H.M. BaBunon). BHesimepHass M3BMEHYMBOCTH U
HACJIEACTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, PpOJb  DdNUSEHEMUYECKUX Gakmopos 6
HACNe008aAHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JeMoHCcTpanuu

[Toprpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuet u cxembl:  «Buasl  u3MeHuuBOCTHY, «MonudukanronHas
U3MCHYMBOCTBY, «KombOuHaTHBHAs W3MCHYHUBOCTEY, «Meiio3y,
«OmnogorBopeHue», «I'enernueckue 3a007eBaHUS YEIOBEKa», « BUAbI MyTaIuii».

O6opynoBaHue: *KUBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTCHHM,
pUCYHKH ((poTorpadun) )KMBOTHBIX C PA3IMYHBIMU BUJIAMHA U3MEHUYHBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOJU(PUKALMOHHON U3MeHYMBOCTH. llocTpoeHne BapuallMOHHOTO psiia H
BapUALlMOHHON KPUBOM.



IIpakTtnueckass paGora «Myramuun y  apo3oduibl  (Ha TOTOBBIX
MUKpOIIpenapaTax)».

Tema 14. I'eHeTuka 4es0BeKa

Kapuorun uemoBeka. MexayHapoaHas Iporpamma HCCIEAOBAHUS I€HOMa
YyelnoBeKa.  MeTonpl  HM3yd4eHUsT TEHETHMKH  4YEJIOBEKa:  I'EHEaJlOrM4YeCcKHi,
OIM3HEIOBLIN, LIMTOT€HETUYECKUM, MOIMYJISALIMOHHO -CTATU CTUYECKU U,
MOJIEKYJIIPHO-TEHETUYECKUH. CoBpeMeHHOE OIpeesICHUE TEHOTUIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[T11P-ananu3a. HacnencrBenHble 3a001eBaHus dyeloBeKa. I eHHbIC M1 XpOMOCOMHBIC
0one3Hn 4yenoBeKa. bolle3HM C HAclEACTBEHHOM MPenpacroiokEeHHOCTBIO.
3HaueHHE MEAMIIMHCKON T'€HETHKU B NMPEIOTBPALLECHUN U JEUEHUU I'€HETUYECKHX
3a0oneBaHUil ueroBeKka. MenuKo-TeHeTUYeCKoe KOHCYIbTupoBaHue. CTBOJIOBbBIE
KIETKU. [IoHATHE «T€HEeTHYECKOro rpysa». JTUYECKHE aCIEKThl MCCIEIOBAHUM B
00JacTH peJaKTUPOBAHUS F€EHOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue QaxkTopbl MOBBIIIEHHONM YYBCTBUTEIBHOCTH 4YEJIOBEKA K
Gu3nYECKOMY M XMMHUYECKOMY 3arps3HEHHUIO OKpYyKaromel cpefpl. I 'eneTnueckas
MIPEAPACTIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSM.

JlemoHcTpanuun

Tabmuuer u cxembl: «Kapuotun yenoBeka», «MeToabl U3y4eHHs] T€HETUKHU
qesoBekay, «I eHeTnueckue 3a00J1€BaHUs YETOBEKaY.

IIpakTuyeckas padora «COCTaBJICHHE U aHAIN3 POJOCIOBHON.

Tema 15. Cennekuusi Opranu3MoB

JlomecTukanys v cenekums. 3apoKICHHUE CENEKIUU U JOMECTUKALUU. Y YEeHUE
H. . BaBunoBa o LleHTpax nOpoHCXOXKAECHHS M MHOrooOpasusi KyJbTYpPHBIX
pactenuii. Ponb cenekuuu B CO3JaHUK COPTOB PACTEHUH U MOPOJI KUBOTHBIX. COpT,
nopoza, mTaMM. 3aKOH TOMOJIOTHYECKUX PAJIOB B HACIEICTBEHHON U3MEHUUBOCTH
H. U. BaBunoga, ero 3HaueHue Jyisi CEIEKIIMOHHON Pa0OTHhI.

Metoapl cenekuoHHON paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIM U
VHUBUyaJIbHBIN. Oranel ~ KOMOMHANMOHHOM  cenekuuu.  VcnelTaHue
Mpou3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLEHKHU
(peHOTHIIA TOTOMCTBA U OTOOP MO FE€HOTHUIY ¢ oMoIlbo aHanu3a JIHK.

HCKycCTBEHHBII ~ MyTareHe3 Kak  METOJ  CEJIEKUHOHHOM  paloThlI.
PannanmoHHbIN M XMMUUYECKUH MyTareHe3 Kak NCTOYHUK MYTallUMi y KyJbTYPHBIX
¢opm opranuzmoB. lcnonb3oBaHHEe T€HOMHOIO pEIAKTUPOBAHUS U METOIOB
pexomOuHaHTHBIX JIHK 11 mony4yeHus: nCX0JHOro MaTepuaiia Juisl CENEKIIMH.

Ilony4yenue IIOJINTUIONIOB. Bnyrpusunosas rudpuan3anus.
bmuskopoacTBeHHOE — cKkpeliMBaHue, WM UHOpuAMHT.  HepoacTBeHHOe
CKpellIMBaHue, WM ayrOpuauHr. l'erepo3uc U ero mpuuuHbl. Mcnosb3oBaHue
rerepo3uca B cenekuunu. Otnanéunas rubpuausauus. llpeononenue Oecruioaus



MEXBHUJI0BBIX THOPUIOB. JlOCTHIKEHUS CEJIEKIIMM PACTEHUI U )KUBOTHBIX. «3enénas
pesooyusy.

CoxpaHeHue 1 N3y4eHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
IUKUX poAWYel AJi CO3AaHUsI HOBBIX COPTOB U TMOPUIIOB CEJIbCKOXO3SHCTBEHHBIX
KyJIbTYp. H3yuenue, coxpaumenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMDBICNIOBLIX  HCUBOMHBIX 6  YENAX — VIYYULeHUs
CYWecmeyowux U co30aHus HOBbIX NOPOO, TUHUU U KPOCCO8, 8 MOM Uucie C
NpUMEeHeHUueM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCAE008AHUL, NePedosbIX UOel U
NnepCcnekKmuHbIX MexXHOI02UM.

JlemoHcTpanuu

IToprpers: H. M. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubl u cxeMbl: «LIeHTpbI TPOUCXOKAECHNUS U MHOI000pa3usi KylIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIEICTBEHHOW H3MEHUYMBOCTH,
«Mertonpbl cenekuum», «OtnanéHHas rudpuauzanusy, «MyrareHes».

JlaGoparopHas padora «l3ydeHue copToB KyJIBTYPHBIX PACTEHUN U MOPOJ
JOMAIITHUX KUBOTHBIX).

JlabGoparopHasi padora «/3yueHrue METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHnD».

IKCKypeusi «OCHOBHBIE METOABI M JOCTHIKEHHUS CEJIEKIIMM PACTEHUUA MU
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIMIO, IIJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1abOpaTOpHIO
arpoOyHMBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJI0T U

OOBeKTbI, HUCMONb3yeMble B OHMOTEXHOJIOTUH, — KIETOYHBIE U TKaHEBBIC
KYJIbTYPHI, MUKPOOPTraHU3MBl, 170:¢ XapaKTEepUCTHUKA. TpagumonHas
OMOTEXHONOTUA:  XJIEOOMEUEHUE, TMONyYeHHE KHUCIOMOJIOYHBIX  IMPOJYKTOB,
BuHOMEMMe. Mukpoouonoruueckuii cuHTe3. OOBEKTHI MUKPOOHMOIOTUYECKUX
TexHosiorui. [lpon3zBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

Coznanue TEXHONOTMH M MHCTPYMEHTOB ILIEJICHAIIPABICHHOIO MU3MEHEHHUS H
KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO MOJTYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJZIEpXKAaIllUX HE BCTPEUAIOIIUECs B IpUPoIe OMOCHHTETUYECKUE TTYTH.

Kierounass uHxeHepuss. MeTonbl KyJbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. KpuoOanku. Comaruueckas rubpuauzanuss W COMaTHYECKUN
sMOpuorene3. lMcrnosib30BaHWE TallJIONAOB B CEJICKIUM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHAIbHBIX U NOJAUKIOHATbHBIX
anmumen 6 Mmeduyune. VICKycCTBEHHOE OIJIOJOTBOpEeHHE. PexoHCTpyKuus
AMIEKIIETOK U KIOHUPOBAHUE XMBOTHBIX. METOJ TPAHCIUIAHTALUH A€ KIIETOK.



Texnonozuu 0300poséneHus, KyIbmueUpOBAHU U MUKPOKIOHAILHO20 PASMHONCEHUS
CebCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TE€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekomOuHanTHeIX J{HK. Cozdanue mpanceennvix opeanusmos.
JIoCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUU. JKOJIOTUUECKUE
U 3TUYECKHE TPOOJIEMbl TEeHHON MH)KEHEPHH.

Menunuackue onorexnosnoruu. [locrrenomuas mudposas meaunuaa. TP -
JMarHocTuka. MeTa0oJIOMHBIA aHaIW3, TEHOIEHTPUYECKUM aHalau3 MpoTeoMa
YEJIOBEKA I OLEHKH COCTOSHHSI €ro 340poBbs. MCHoJib30BaHUE CTBOJIOBBIX
kineTok. TapretHas Tepanus paka. 3D-Omoumkenepust nans  pa3pabOTKu
(yHIaMEHTATBbHBIX OCHOB MEIWLMHCKUX TEXHOJIOTUH, CO3JaHMS KOMIUIEKCHBIX
TKaHEH COuYeTaHHEeM TEXHOJOTHil TpEXMEpHOro OMONMpPUHTUHTA U cKaddonauHra
JUISL PELLICHUS 3a]1a4 [IEPCOHATN3UPOBAHHON MEIUIUHBI.

Co3nganne BEKTOPHBIX BaKIMH C IENbI0 OOEcredeHus KOMOMHUPOBAHHOM
3amuThl 0T Bo3Oymuteneir OPBU, ycraHoBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
¢yukuuonupoBanus PHK-comepxamux BHpPYCOB, BBI3BIBAIOIIMX OCOOO OMACHBIC
3a00JIeBaHMs YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuun

Tabmuupr u cxemsl: «Mcnop30BaHUE MUKPOOPTaHU3MOB B IIPOMBILIIIEHHOM
IPOU3BOJICTBEY, «KileTouHas nHx)eHepus», «I eHHas HHXEHEPUsD.

JlaGopaTopHas padora «/3ydeHne 00bEKTOB OUOTEXHOIOTUI.

IIpakTuyeckas padora «llosydeHrue MOJTOYHOKUCIBIX TPOTYKTOBY.

Ikekypeusi «buoTexHoNOrMsT — BaKHEHIas MPOU3BOAUTENIbHAS CHUJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCsI MpPOrpaMM CpeAHEro oOIIero o0pa3oBaHUs: JIMYHOCTHBIEC,
MeTanpeIMETHbIE U TPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX pe3ybTaTOB OCBOCHHUS MPOrpaMMBbI 10 OHOJIOTUH
BBIJICJIEHBI CJEIYIOIIME COCTABIISIONIME: OCO3HAHUE OOYYaIOIMMUCS POCCHMCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMNPENEJICHUI0, Haiuuyue Mmomusayuu K OOydeHUI0  OHOJIOruw,
yenenanpasieHHoe pazéumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH Ha OCHOBE
KIJIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAAULUN DPA3BUTUS OHOJIOIMYECKOrO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENBHOCTH I[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMH, MPHUCYIIUMHU CHCTEME
OMOJIOTUYECKOT0 00pA30BaHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYIbTYPHI,
CNOCoOOHOCMU cMAagums UEIN U CTPOUTH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE PE3YNbTATHl OCBOCHHUS IPOTrPAMMBI IO OMOJIOTMH IOCTUTalOTCS B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUICKUMHU COLIMOKYIbTYPHBIMHU, HICTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMaMH
NOBEICHUSI W CHOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAaHUSA H
CaMOpa3BUTHUS, pA3BUTHUSI BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA H
YBOXEHUS K 3aKOHY M IPaBOMNOPSAIKY, YEJIIOBEKY TPyJa U CTaplIEMy MOKOJICHHUIO,
B3aUMHOI0 YBaXXEHUsS, OEpPEKHOrO OTHOLIECHUS K KYJIbTYPHOMY HACIEAUI0 U
TpaauLMsM MHOTOHAaUMOHaIbHOTrO Hapona Poccuiickont ®denepauuu, npupone u
OKPYXKAIOILIEN CPEIE.

JImuHOCTHBIE pe3yNbTaThl OCBOEHUSA Yy4yeOHoro mpenmera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAlMMi, T[O3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHICKOr0 OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
OMbITA W ONbITA ACSITEILHOCTU B MPOLIECCE PEeAIU3allMM OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJIbHON JEATENbHOCTH, B TOM YKCIIE B YACTH:

1) rpa:kaaHCcKOro BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh T'PAXKAAHCKON MO3ULIMN 00YHAIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOT0 YJI€HAa POCCUICKOr0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IIPAB U 00S3aHHOCTEN, YBAKEHHE 3aKOHA
U TIPABOIOPSIIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEILHOCTH IIPH CO3IaHUHU YIEOHBIX
IPOCKTOB, PEIICHWH Y4YeOHBIX U IIO3HABaTEJIbHBIX 3a7a4, BBINOJHEHUH
OMOJIOTMYECKUX AKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEECIATh COOCTBEHHYIO ITO3HMIIMIO II0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YYWUTHIBATh B CBOMX JICHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOT'O
B3aMMOJICHCTBHUS JIIOJICH C pa3HBIMU YOCKJICHUSAMH, KYyJbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIBHBIM ITOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEJOBATEIbCKUX 3a7a4, YBaXXUTEJIHHOTO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMPH OOCYXJIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO CONICPIKAHMS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM JIESITEIBLHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaXKIaHCKON UACHTUYHOCTH, TAaTPUOTHU3MA,
YBaXXEHUSI K CBOEMY HAapOy, YyBCTBA OTBETCTBEHHOCTH Tiepe Poaunol, ropaoctu
3a CBOM KpaM, CBOWO PoauHy, CBOM S3BIK M KYyJbTYpYy, NPOLIJIOE W HACTOAIIEE
MHOTOHAIIMOHAIBLHOT0 Hapoaa Poccuu;

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

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCUMCKHUX YUE€HBIX B CTAHOBJIICHHE U
pa3BuTHe OWOJIOTUM, TOHUMAHHS 3HAYCHUS OHOJIOTMHM B TIO3HAHMHM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOI'0 O0IIECTBA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXeHUI0 M 3ammute OTeuecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyaL0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSL:

OCO3HAHMUE TYXOBHBIX IEHHOCTEN POCCUMCKOT0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHWE JJUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTENM CEMEMHOM KW3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTH4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMN;

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



TOTOBHOCTh K CAaMOBBIPQKEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KQUECTBA TBOPUECKOW JTUYHOCTH;

5) ¢uzuyeckoro BocnuTaHusA, (POPMUPOBAHHUA KYJbTYPbI 310POBbSI W
3MOIMOHATBHOr0 0J1arOMmoJIy4us:

MMOHUMAaHUE U peaii3alius 3J0pOBOro U 0e€30MacHOro 0opasa >ku3HHu (310pOBOE
UTaHuE, COOJII0/IEHNE TUTUEHNYECKUX MPaBUII U HOPM, COQJTaHCUPOBAHHBIN PEKUM
3aHSATHH W OTHAbIXa, peryisipHas (Qusuyeckas akTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAaHUE I[IEHHOCTH TIPaBUJ HWHJAMBUIAYAJBHOTO M  KOJIJICKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAITUSIX, YTPOXKAIOITUX 370POBBIO M KU 3HHU JIIOJICH;

OCO3HAHUE TMOCIEACTBUM M HEMPUSATUS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0JIt00UE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJIOTMYECKOW W COLHUAIbHOU
HaIpaBJIEHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHSTH TAKYIO IS TEIbHOCTD;

UHTEpEC K pa3iMuHbIM cdepam MpoPecCHOHATBLHON JeATebHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaJru30BbIBATH
COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3KOJIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIIEHNE K TPUPO/IC KaK HCTOYHUKY KU3HH
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIINIEHNE YPOBHS OKOJOTHYECKOW KYyJIbTYphI: NPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYIIKOB W OIEHKM MX BO3MOXHBIX TOCJIEICTBUN ISt
OKPYXKAIOIIEH CPEBI;

OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJOTMYECKUX MpoOJeM M MyTed HuX
peuieHus;

CIIOCOOHOCTH MCTOJBL30BaTh IPHOOPETAEMbIC MPY H3YYCHUH OMOJIOTUN 3HAHUS
M YMEHHMS TIpU PEHICHUU MpoOJieM, CBSI3aHHBIX C  paldOHAJIbHBIM
IPUPOJIONOJIb30BAaHUEM  (COOJIIOJICHUE  TpaBWJI  TOBEJAEHUS B MPHUPOJIE,
HalpaBJICHHBIX HA COXPAHEHUE pPABHOBECHS B DKOCHUCTEMaX, OXpPaHy BHJIOB,
dKOCHUCTEM, Orochephl);

AKTUBHOE HENPUATUE ACUCTBUN, TPUHOCALINX BPEIl OKPYKAIOIIEH TPUPOTHOM
cpele, yMEHUE MPOTHO3UPOBATh HEOJAroNpUsATHBIC YKOJOTMUECKUE IMOCIECACTBUS
MPEINPUHUMAEMBIX JEUCTBUN U MIPEIOTBPAIATh UX;



HaJIM4KE PA3BUTOrO 3KOJIOTMYECKOIO MBIIUICHHUS, YKOJIOIMYECKOU KYIbTYpBI,
OIIbITa NEeSATENbHOCTH DKOJIOTHYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMH B ITO3HABATEIbHOM, KOMMYHHUKAaTUBHOW M COLMAIbHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU AEATEIBHOCTH YKOJIOTMYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHM M OOILECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYyJIbTYpPbl Kak CpelIcTBa
B3aMMOJICHCTBUS MEXKY JIFOJIbMHU U TIO3HAHUS MUDA;

NOHUMaHHE creuu(UK OUOJIOTMM KaK HayKHd, OCO3HaHHs €€ poju B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MPENCTaBICHU 00 OKpPYXarOUIEM MHUpPE KaK O €JUHCTBE MPUPOIbI, YEIOBEKa U
obmiecTBa, B INO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHHH HpoOseM
COXPaHEHMs IPUPOTHOIO PABHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMU Il COBPEMEHHOM IIMBUIIM3ALINHU:
o0ecrieueHuss HOBOTO YpPOBHS pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTh pPEeCypcHble  MpOOJEeMBbl  Pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTeH BbIX0/A U3 INI00AIbHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAILHOMY
UCMOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMUECKHX 3HAaHUM B ULEJAX
NOBBIIICHNUS OOILIEH KyJIbTYypbl, €CTECTBEHHO-Hay4HOH TPaMOTHOCTH, Kak
COCTAaBHOW 4acTH (PYHKIIMOHAJIBHOM IPpaMOTHOCTH OOy4aromuxcs, GopMHUpyeMon
MpU U3Y4EHUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTHU METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS JJIs aHaluu3a |
OOBSICHEHHUS SABJICHUU OKPYKAIOUIEro MUpa U HNPOUCXOASAIIMX B HEM H3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 MOJYYE€HHSI TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
peleHust npodJieM B peajbHbIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAHHME LIEHHOCTH HAY4YHOW MAESTENbHOCTH, T'OTOBHOCTH OCYILECTBISATH
IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHANBUYaJIbHO U B TPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPBIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUM TO OHOJOTUMU B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeaMeTHble pe3yabTaThl OCBOCHHUS y4eOHOro mpenMera «buomorus»
BKJIIOYAIOT: 3HAYUMble s (OpPMHUPOBAHHS MHUPOBO33PEHUS OOYUaAOLIUXCS
MEXIUCIUTUTMHAPHBIE (MEXIIPEIMETHbIE) OOIEHAYYHbIE TMOHSATHSA, OTPaKaIOIINe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEUU(PHUKY METOJOB IO3HAHMS,
UCMOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, HEPTHUs, SIBICHUE, MPOLECC,
cUCTeMa, Hay4YHBI (DaKT, MPUHIINI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHUE, HA0IOIeHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTUE); YHUBEPCAIbHBIC
yueOHble JAeiicTBUA  (ITO3HABaTEIbHBIC, KOMMYHUKATHUBHBIE, PETYISTHBHBIC),
obecrneunBatomue GopmupoBanre GyHKIIMOHATLHONW TPAMOTHOCTH U COIUATBLHOM
KOMIIETEHIIMM  OOYYaloIIMUXCs; CHOCOOHOCTh  OOYYaloOLIUXCS  MCHOJb30BATh
OCBOEHHbIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE
y4eOHbIE IeHCTBUS B IO3HABATENILHON U COLIMATIbHON MTPAKTHKE.

B pesynbrare u3yuenus OMOJIOTMH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus
y oOyugaromerocss OyayT chopMHpoBaHBl TO3HABATEIbHBIE YHHBEPCAIbHBIC
yuyeOHbIe JCUCTBUS, KOMMYHHMKATHUBHBIE YHUBEpCaJbHbIE Yy4eOHBIC JACHCTBUS,
PETyJISATUBHBIE YHUBEPCATIbHBIE yueOHbIE AEUCTBHSI, COBMECTHAS I€ATEIbHOCTb.

MertanpeaMeTHble pe3ynbTaThl OCBOCHHUS MPOrPaMMBbI CPEIHETO OOIIEero
00pa30BaHus JOJKHBI OTPAXKATh:

OgBanagenne YHHUBEpPCAJbHBIMHU Y4eOHBIMH NMO3HABATEJIbHBIMU
NEeUCTBUAMM:

1) 6a30BbIe JOrm4ecKue el CTBHII:

CaMOCTOSITENIbHO  (OpMYyJIUpOBaTh M aKTyaJIM3UPOBATh  MpoOOJEMYy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCTIOJIb30BaTh TMPH OCBOSCHUU 3HAHWA TPUEMBI JIOTHUECKOTO MBIIUICHUS
(aHanu3a, CMHTE3a, CpaBHEHUS, Kiaccupukauu, 00001eHNs ), paCKPhIBAaTh CMBICI
OMOJOrMYECKUX MOHATHH (BBIIEISATh UX XapaKTEpHbIE NMPU3HAKH, yCTAaHABIMBATDH
CBSI3U C JIPYTUMU MTOHSATHUSIMH);

OIpeNeNsATh IENU JeATEIbHOCTH, 3ajaBasi IMapaMeTpbl M KPUTEPUU UX
JOCTUXKEHHUS, COOTHOCUTH PE3yJbTaThl IEATEILHOCTH C MOCTABICHHBIMHU LIEIISIMU;

UCTIOJIb30BaTh OMOJIOTUYECKUE TIOHATHUS AJI1 OOBSICHEHHs (PAKTOB U SBJICHUMN
YKUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JEIYKTUBHBIE, 110
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TMPOTHBOPEYHUS B PacCMaTPHUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBO/BI U 3aKIFOUCHMUS;

MPUMEHSTH CXEMHO-MOJICITFHBIE CPECTBA 1JIs IPEACTABICHUS CYIIIECTBEHHBIX
CBS3€M W OTHOIIEHUWH B M3y4aeMbIX OHOJIIOTHUYECKHX OOBEKTaX, a TakKKe
OPOTHUBOPEUUN PA3HOTO pOJA, BBIBIECHHBIX B PA3JIMYHBIX HH(OPMALMOHHBIX
UCTOYHHKAX;



pa3pabarbiBaTh IUIaH pELICHUs MPOOJEMBbI C YUETOM aHalIM3a UMEIOIHXCS
MaTEpPUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPAMHUPOBATH U BBIOJIHATH pa0dOTY B YCIOBUSAX PEATbHOI0, BUPTYAJIbLHOTO
¥ KOMOMHHUPOBAHHOT'O B3aMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATENbCKUE eHCTBHUSA:

BJIaJIeTh HAaBbIKaMU y4€OHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JEsITEbHOCTH,
HaBbIKAMH  pa3pelieHus MNpoOJieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJ/IOB PELICHMS IPAKTUUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIIOJIb30BaTh pPa3jU4HbIC BUJABI JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepPIpeTalud, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B y4YEOHBIX
CUTYaIUsIX, B TOM YHCJIE [IPHU CO3AAaHUH YUEOHBIX U COLIMAJIbHBIX IIPOEKTOB;

¢dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaJE€Th HAYYHON TEPMUHOIIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISBIIATh IPUYMHHO-CJICJCTBEHHBIE CBSI3M W aKTyaJM3MpPOBATh 3a/1ady,
BBIIBUTATh THIOTE3Y €€ pelIeHUs, HAXOIUTh apryMEHTHI JIJIsl TOKA3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPHUH PELLICHMUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKU OLICHUBATh UX JIOCTOBEPHOCTb, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBJISTh IEJICHANIPABICHHBIM TOUCK TEpeHoca CPEelCTB M CIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh IEPEHOCUTh 3HAHUS B I03HABATEJIbHYI0 W IPAKTHUECKYIO O0JacTu
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIIBUT'aTh HOBBIE WJEH, MPEIaraTb OpPUTMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JONMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ unopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOus, HAy4YHO-TIONYJSAPHOW JIUTEpaType, OHOJIOTMYECKUX CJOBapsX H
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHaIu3upoBaTh
UH(OPMALIMIO Pa3JIMYHbBIX BUAOB U (OPM IPECTABICHUS, KDUTUUECKH OLIECHUBATh
€€ JJ0OCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTb;



dbopMyIMpoBaTh 3aMpoChl U MPUMEHSTH Pa3IMYHbIE METOJbI MPHU MOUCKE U
orbope Ouosiornueckoir MHGoOpMauu, HEOOXOJUMON JJisl BBINOJIHEHUSI y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HH(POPMAIIMIOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIONBb30BAHUS PA3TUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEACTaBICHUS
Ounonoruyeckoit uHpopmManuu (CXeMbl, rpapuKu, AUarpaMMbl, TaOJIULIbI, PUCYHKH U
Zpyroe);

UCTIONb30BaTh HAy4YHBIA S3bIK B KadecTBE CpEACTBA MpH padoTe ¢
Oouonornueckol uHGpoOpMaluend: TNPUMEHSATh XUMHYECKHe, (usnueckue Hu
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBL, (HOpMYIbl, a00peBUATypy, HOMEHKIATYPY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaTJISAHOCTH;

BJQJIETh ~ HABbIKAMM  pAclO3HaBaHUsA M 3allUThl  WHQOpMAaIuH,
MH(OPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€ICTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, aKTUBHO y4aCTBOBATh
B JMaJOre WM JAUCKYCCUU IO CYIIECTBY 00CYX/IaeMoil TeMbl (yMEHUE 3a/1aBaTb
BOTIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCHUTEILHO BBIMOJHEHUS TpeaiaraeMoi
3aJja4uM, YYUTHIBaTh MHTEPECHl U COTJACOBAHHOCTH MO3UIUHN JIPYIHMX YYaCTHUKOB
JIMAaJora Uil JUCKYCCHH);

pacro3HaBaTh HeBEpOambHBIC CpEACTBA OOINEHHWS, TOHWUMATh 3HAYCHHE
COLMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MJIMKTHBIX CHUTYaIUil,
YMETh CMSATYATh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CHOcOOaMU OOIIECHUS U B3aUMOJCHCTBHS, MOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPpeKTHOHM (hopme HOpMYIMpPOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eATeJbHOCTh:

MOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHIHON M WHIMUBHIYaTbHOM
paboThI IpU pEIICHUH OUOJIOTUYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHHUS TPYNIOBBIX (OPM B3aUMOACHCTBUSA MPH PEIICHUH YIeOHOU 3a1auH;

BbIOMpaTh TEMaTUKY U METOJbl COBMECTHBIX JACUCTBUN € Yy4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO UJIeHa KOJJICKTHBA;

OpPUHUMATh IETH  COBMECTHOM  JESTENbHOCTH, OpPraHU30BbIBAaTh U
KOOPJIUHUPOBATh JEUCTBHUS MO €€ JOCTHXKEHHUIO: COCTaBJISTHh IUIAH JICMCTBUU,



pacripeiensiTh poiau € Y4€TOM MHEHHMHM YYaCTHUKOB, OOCYXKIaThb pE3yJbTaThl
COBMECTHOU PabOThI;

OLICHMBATh KA4E€CTBO CBOEI0 BKJIAJa M KAK/I0I0 y4aCTHUKA KOMaHAbl B OOIINI
pe3yJbTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE MPOEKThI, OLIEHUBAThb HWJIEW C TO3ULIMA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IIOBEACHHE B PA3IMYHBIX
CUTYaLUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OgyageHne yHUBepCAIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMM:

1) camoopranu3amnusi:

UCIOJb30BaTh OHMOJOrMUECKUE 3HAHHS i1 BBIABICHHUS MpoOIeM H UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYAIIHSIX;

BbIOMpaTh Ha OCHOBE OHMOJOIMYECKMX 3HAHWW LIEJEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHUSAX W MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 310POBbIO U 370POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBJIATh MO3HABATENbHYIO JEATEIbHOCTh, BBISBISATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJISITH IIJIaH PELICHUS TPOOIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHI;

JIaBaTh OILIEHKY HOBBIM CUTYAaIlUsIM;

paclupATh paMK1 y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPeANOYTEHHIH;

JieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pellIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHocOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBJICHUIO HIMPOKON HSPYAHUIIMH B
pa3HBIX O00JIACTSX 3HAHWN, MOCTOSHHO TOBBIIATH CBOW 0Opa30BATENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJaJIeTh  HABbIKAMHU  [O3HABATENLHOM  pedieKCMu  Kak  OCO3HAHUS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMI, MCHOJIB30BaTh MPUEMBI peduIeKCUM JJIi OLUEHKU CHUTYyalllH, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHUBAaTh PUCKHM M CBOEBPEMEHHO NIPHUHUMATh PEIIEHUS 10 HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TMpU aHAJU3€ pPe3yJIbTaTOB
NEeSATENbHOCTH;



3) npuHATHE cedsl U APYTUX:

IPUHUMATH ce0sl, MOHNUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHTHl JAPYIMX IPH aHAIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYTrOro YeaoBeKa.
HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pe3yibTaThl OCBOEHHS COACp)KAHHUS YydyeOHOro IpenmMera
«buonorusi» Ha yriIyOJIEHHOM YypPOBHE OpPHEHTHPOBAaHbI Ha OOECIeueHHe
npopunbHOro  o0ydeHus  oOydarommxcs  Ouomormu. OHM  BKIIIOYAIOT:
cnenu@uueckue sl OMOJIIOTUN HAayYHbIE 3HAHUS, YMEHHS U CIOCOOBI EWCTBUH 110
OCBOEHHIO, MHTEPIpPETAlMK U MpeoOpa3oBAHUIO 3HAHUN, BUABI JIEATEIBHOCTH 10
MOJTyYEHUIO HOBBIX 3HAHUHW M UX MPUMEHEHHIO B Pa3IMYHbIX YU€OHBIX, a TAKXKE B
pEaNbHBIX XU3HEHHBIX CUTyauusx. lIpeameTHble pe3ynpTaThl MPEACTABICHBI I10
rojiaM U3y4eHHsl.

[IpenmeTHbIE pe3yabTaThl OCBOEHUs ydueOHoro npenmera «buosorus» B 10
Kacce TOJDKHBI OTPAXKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUM O MeCTe€ U PO OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B
NO3HAHUM  3aKOHOB MPUPOJBI M  PEIICHHH MpodJieM  palrdOHAIBHOIO
IPUPOJIOTIONIB30BAHMS, O BKIIQJE POCCUMCKUX U 3apyOeXHBIX YUEHBIX B Pa3BUTHE
OMOoJIOT NN,

BJIQJICHUE CHUCTEMOM OHMOJIOTMUECKMX 3HaHWM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAratonife OUOJOTUYECKUE TEPMUHBI W TOHATHUS (KHU3Hb, KJIETKa,
Opranu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJALMsS, CaMOBOCIPOU3BEIACHUE,
HACJIEZICTBEHHOCTh, M3MEHYUBOCTb, POCT U Pa3BUTHUE), OMOJOTUYECKUE TEOPHH
(knerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas Teopust
HacieacTBeHHoctu T. Moprana), yuenus (H. V. BaBuioBa — o 1eHTpax
MHOT000pa3usi 1 NPOUCX0XKICHHSI KyJIbTYPHBIX PaCTEHUI ), 3aKOHBI (€IUHO00PA3HS
IOTOMKOB IEPBOI'0 MOKOJEHMS, PACIICIJICHUS,, YUCTOTHl TaMeT, HE3aBUCHUMOIO
HacnenoBanuss ['. MeHnensa, TOMOJIOTMYECKUX PANOB B  HACJIEICTBEHHOM
m3meHurBoctd H. Y. BaBuiioBa), npuHIMINBI (KOMIIJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMHM HAyYHOIO IIO3HAHHs, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB (ONUCAHHUE, HW3MEpPEHUE,
Ha0JII0ICHNE, SKCTICPUMEHT);

YMEHHE BBIIETATh CYIECTBEHHbIE MTPU3HAKKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCJE
OaxTepuii, rpuOOB, pacTeHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOEHUSI OPraHOB U CUCTEM
OpPraHOB pAacCTE€HUM, KUBOTHBIX, YEJOBEKa, IPOLECCOB KUZHEIEATEIbHOCTH,



POTEKAIOIIMX B OpPraHu3Max PACTEHUM, )KMBOTHBIX M YEJIOBEKa, OMOJIOrMYECKUX
IpoIeccoB: 0OMeHa BeecTB (METadoJIM3M), MPEBPAIICHUS YHEPIUHU, OpOoKEHUS,
aBTOTPO(HOr0 U TeTePOTPOPHOro TUIIOB MUTAHMS, (POTOCUHTE3A U XEMOCHHTE3a,
MUTO3a, M€W03a, TaMeTOoreHe3a, sMOpUoreHe3a, NoCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIWUBUAYaJdbHOTO  pa3BUTHUA  OpraHm3ma  (OHTOTEHE3a),
B3aMMO/IECTBUS T€HOB, T'€TEPO3HCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3W MEXIY OPraHOMJaMU KJIETKH U UX
(GYHKIIUSIMH, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (QYHKIHUIMH, MEXIY
OpraHaMM M CHCTEMaMU OpPraHOB Yy pPAaCTCHHH, JKMBOTHBIX M YEJIOBEKa M MX
(GYHKIUSIMU, MEXAY CHUCTEMaMH OpPraHOB M WX (YHKIMSIMH, MEXAY dTarmamu
oOMeHa BElIEeCTB, 3TallaMy KJIETOYHOTO IIMKJIA U KU3HEHHBIX IUKJIOB OPTraHU3MOB,
ATanmaMu SMOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHUE BBISIBIATH OTJIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKa,;

YMEHHE UCMOJIb30BaTh COOTBETCTBYIOUINE apPryMEHTHI, OHOJIOTHMYECKYIO
TEPMUHOJIOTHIO U CUMBOJMKY JJISI IOKA3aTelbCTBA POJICTBA OPTaHMW3MOB Pa3HBIX
CUCTEMaTUYECKUX TPYIIIL;

YMEHHUE pelIaTh OMOJOTHYECKUE 3aa4UH, BBISBISTh MPUINHHO-CIICICTBEHHBIC
CBSI3U MEXY UCCIEAyeMbIMU OMOJIOTHYECKUMU IIPOLIECCAMU U SIBJICHUSIMHU, JI€1aTh
BBIBOZIBI ¥ TIPOTHO3BI HA OCHOBAHWY TIOMYYEHHBIX PE3YIbTaTOB;

YMEHHE BBITIOIHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PAOOTHI, COOMIOAATH
IpaBuJia IpH padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIABUTATh THUIIOTE3bI, IMPOBEPATh WX OSKCIECPUMCHTAIHLHBIMU
cpeactBamu, (GOpMYyIUpPYs LeElb HCCIEAOBaHUSA, aHAIM3UPOBATH IOJYYEHHBIE
pe3yabTaThl U IeTIaTh BHIBOBI;

YMEHHE Y4acTBOBaTh B Y4E€OHO-HCCIICOBATEIHCKON paboTe Mo OWOJIOoTruw,
HKOJIOTUM U MEJIUIMHE, MPOBOAMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  MPEACTABIATh  MOJYYEHHbIE  pe3yibTaTbl HA  YYEHHUYECKHUX
KOH(EPEHIIUX;

YMEHHE OIEHUWBATh OSTUYECKHE aCIEKThl COBPEMEHHBIX HCCIEJOBaHUN B
o01acTé OMOJIOTUH U METUIIMHBI (KIIOHUPOBAaHUE, NCKYCCTBEHHOE OIIIOIOTBOPEHHE,
HaIpaBIEHHOE U3MEHEHNE TeHOMA U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBHIOOp Oyaymield mnpodeccuoHanbHON
NEATeIbHOCTH B O0JIaCTH OWOJIOTHM, MEAUIMHBI, OMOTEXHOJOTUM, BETEPUHAPHH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBINIICHHOCTH, YIIyOJIsaTh MO3HABATEIbHBIH
MHTEpEC, HAIIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
OPOAODKEHUE  OHMOJIOTMYECKOr0  00pa3oBaHUsl B OpPraHU3alUsSIX  CPEIHEro
po(eCCUOHATBHOIO U BBICIIETO 00Pa30BaHU.



[IpenMeTrHble pe3ynbTaThl OCBOEHUSI ydueOHOro mpenmera «buonorus» B 11
Kacce TOJDKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ M poJid OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOM
KapTUHBl MHUpA, B TMO3HAHUM 3aKOHOB MPHUPOJLI M PEHICHUH HSKOJIOTHUYECKUX
npoOsieM YelOBEYEeCTBA, a TaKXKe B PEIICHUH BOMPOCOB PaAlMOHAIBHOTO
IPUPOJIONIOJIb30BAHUSA, U B ()OPMHUPOBAHUHU [IEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
OOLIECTBY, YENOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOECKHBIX Y4EHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHU;

YMEHHE BIJIAJIETh CHCTEMOW OMOJOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAET
OTIpE/ICNICHUs] W TOHWMAHHUE CYIIHOCTH OCHOBOMOJIATAIOIMNX OMOJOTHIECKUX
TEPMUHOB M TOHSATUH (BHI, dKOcucTeMa, Ouocdepa), OMONIOrHUECKHE TEOPHH
(aBomronmoHHast Teopusi Y. JlapBuHa, CHHTETHYECKAs TEOPUsI IBOJIIOLUHU), YUEHUS
(A. H. CeBepuioBa — 0 myTsx W HarpablieHHsX 3Boitoiuu, B.W. Bepnaackoro — o
ouocdepe), 3aKoHbl (TeHeTHdyeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoxpimeBoro cxoxcrea K. M. bopa), mpaBuna (munumyma [O. JlubOwuxa,
AKOJIOTUUECKOW MupamMuIbl 3HEpruu), rumore3bl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIAJIETh  OCHOBHBIMH  METOJaMHM  HAy4YHOrO  TO3HAHUS,
UCIOJIb3yeMbIMU B OMOJIOTMYECKUX UCCIICIOBAHUSAX JKUBBIX 00BEKTOB U SKOCUCTEM
(onucaHue, U3MEpeHue, HaOJIOACHUE, HKCIEPUMEHT), CIOCOOAMM BBISBICHUS U
OLICHKH aHTPOIIOI€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHBIE TIPU3HAKU: BHJIOB, OHOTEOICHO30B,
KOCUCTEM M Ouocdephl, CTaOWUIM3UPYIOIIETO, ABHIXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpa, AJUTOMATPHUIECKOTO U CUMITATPUIECKOTO BHI000pa30BaHMsI,
BIUSHUS ~ JBWXKYIIMX  CWJ  DBOJIOIMKM  HAa  TeHOMOHJ  MOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWs, YepeOBAHMS HAIPaBICHHM
ABOJIIOIIMH, KPYrOBOPOTA BEIIECTB U IIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBSI3M MEXKAY MPOIECCAMH 3BOJIIOIHUH,
JOBIDKYIIUMU CUJIAMH AHTPOIOr€HEe3a, KOMIIOHEHTAMH PA3IMYHBIX SKOCHCTEM U
IPUCTIOCOOTIEHUAMH K HUM OPraHU3MOB;

YMEHUE  BBIBISTH  OTJIMYMUTENbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOUTaHUs, a0UOTUYECKUX M OMOTHYECKHX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBA3€H  OpPraHu3sMoOB B  COOOIIECTBAx,
AHTPONOTCHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOIIUE AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJMKY JUIsl JIOKa3aTeIbCTBA POJCTBA OPTaHU3MOB PA3HbBIX
CHUCTEMATHUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U CPEJIbl OOUTAHUS, €AMHCTBA



YEeIIOBEUECKUX pac, HEOOXOAMMOCTH COXpaHEHHUSI MHOrooOpasus BHIOB W
AKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPOIBI U YETIOBEUECTRA,;

YMEHHE PeIIaTh OMOIOTMYECKUE 3a/1a49H, BBISBISATh MPUINHHO-CJICICTBCHHBIC
CBSI3M MEX]Y UCCIIEIyEMBIMU OMOJIOTHYECKUMHU MPOIIECCAMU U SIBJICHUSIMU, JIENIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJTyYE€HHBIX PE3YIIhTaTOB;

YMEHHE BBIIOIHATH JIA0OpATOPHBIE U TPaKTUYECKUe padoThl, COOIIOIAThH
paBuiia pu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIIBUTATh THUIIOTE3bI, IMPOBEPATh WX OKCIEPUMCHTAIHLHBIMHU
cpenctBamu, (HOpMyIHpys 1eTb WCCICAOBAHUS, aHAJU3UPOBATH TOTYyYCHHBIC
PE3yNbTATHl U JACNIaTh BHIBOBL;

YMEHHE Y4acTBOBaTh B Y4E€OHO-HCCIICOBATEIHCKON paboTe 1Mo OWOJoruw,
AKOJIOTMU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
NyOJIMYHO  TPEACTaBIATh  TOJNIYYCHHBIE  Pe3yJbTaTbl Ha  YUCHHYECKHUX
KOH(EpEHIIUX;

YMEHHUE OIEHUBATh TUIIOTE3bl U TCOPUU O MPOUCXOKICHUH KU3HHU, YEITOBEKa
M YEJOBEYECKUX pac, O MPUUYWHAX, MOCICACTBUAX M CIOCO0aX MPEeIOTBPAIICHHUS
100aIbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BHIOOp Oynymieid mpodeccruoHaIbHOM
JEATENBHOCTH B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIB30BAHNS, MEIUIIHHBI,
OMOTEXHOJIOTUU, TICUXOJIOTUHU, BETEPUHAPUM, CEIHCKOI'0 XO3SMCTBa, IMUILEBON
IPOMBIIJIEHHOCTH, YIAyOJsATh IMO3HABaTEIbHBIA WHTEPEC, HAIPaBJICHHBIA Ha
OCO3HAHHBIA  BHIOOP  COOTBETCTBYMIOIIECH  Tpodeccun W TPOAODKEHHE
OMOJIOTUYECKOTO 00pa30BaHUsl B OPraHU3aIMAX CPEIHEro MpodecCHOHaIbHOTO U
BBICIIIETO 00Pa30BaHMUs.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakruyeckune
NMPOrPaMMBbI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThbI pecypent
1 buonorus xak Hayka
2 JKuBble cucTembl U UX U3yUEHUE
3 buonorus kinetku 0.5
4 Xumudeckasi OpraHu3anus KISTKH 10
5 CrpoeHue u QYHKIIMHU KICTKH 8
6 OOMEH BeIIEeCTB U MPEBpaIlCHUE SHEPTUU B 9 1
KJIIETKE
7 HacnencrBennas nndopmanus u 9 05
peanuzanus e€ B KJIETKe
8 JKu3HeHHBIN MUK KIESTKH 6 1
9 Crpoenne u (pyHKIIMU OPraHU3MOB 17 1.5
10 Pa3zmMHOXEHHE U pa3BUTHE OPTaHU3MOB 8 15
11 ['eHernka — HayKa O HACJIECTBEHHOCTH U ) 05
U3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6
14 ['enernka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MOB 4 1
16 buorexHomorus u CHHTETHYECKasi OMOJIOTHS 4
17 PezepBHOE Bpems 1
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoasbnsbie | IlpakTuyeckue 0B pAIOBATEIHHbIE
padoThI padoThI pecypent
1 buonorus kak KOMIUIEKCHAs HAyKa B KaK 1 0 0
4acTh COBPEMEHHOT 0 00111ecTBa
JKvBbIe cucTeMBI U MX CBOMCTBA 1 0 0
YpoBHEBasi OpraHu3aIus KUBbIX CUCTEM 0 0
4 Hcropust OTKPBITHS U M3YYCHHS KIICTKH. 1 0 0
Kiterounas teopus
MeToabl MONEKYJIIPHON U KJIETOYHOU
ouonoruu. [IpakTueckas padora «/3ydenue
5 METOJI0B KJIETOYHON OMOIOTHH 1 0 05
(xpomarorpadusi, snexTpodopes, '
muddepeHnnanbHoe HeHTPUPYTrUpOBaHHE,
[T11P)»
6 XUMHYECKUN COCTaB KJIETKU 1 0 0
7 MuHepabHBIE BeIEeCTBa KIETKU, UX 1 0 0
Ouosioruyeckas poib
Opranuyeckre BelecTBa KIETKH — OeJKH.
8 JlaGopaTopHas pabora «OOHapyxeHue 1 0 0.5
OEJIKOB C IMOMOIIBI0 KAYEeCTBEHHBIX PEAKIIUI»
9 CaoiicTBa, kyaccupukanus U GyHKIUU 1 0 0

0€eIKOB




OpFaHI/I‘-IeCKI/IC BE€IICCTBA KICTKHU —

10 0
YTIIEBOJBI

11 Oprannyeckne BeniecTBa KJIeTKN — JIMIUBI 0
Hyxnennoseie kucnotsl. JJTHK u PHK.

12 JlaboparopHas paborta «ccnenoBanue 05
HYKJICMHOBBIX KHCJIOT, BBIIEJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

13 Crtpoenue u pynkuuu ATO. [Ipyrue 0
nykieosuarpudochater (HTD)

14 CexBenupoBanue [JHK. Metoabl reHoMuKy, 0
TPAaHCKPHUIITOMUKH, IIPOTEOMUKH

15 MeTobl CTPYKTYPHOM OMOJIOTHH 0

16 Tuns! knerok. [IpokapuoTnyeckas KieTka 0
CtpoeHne yKapuOTHYECKON KIETKH.

17 [TpakTnueckas pabota «3yueHue cBOWCTB 0.5
KIIETOYHON MeMOpaHbI»

18 IToBepXHOCTHBIN anmapat KJIETKH 0
OpnHoMeMOpaHHBIE OPraHOUABI KJIETKH.

19 ITpakTueckas padota «3yueHne ABM>KEHUS 0.5
IIUTOIIA3MBI B PACTHUTEIBHBIX KIETKAaX)

[TomyaBTOHOMHBIE OPTaHOMIbI KIETKH:

20 MUTOXOHJpUH, IacTubl. JlabopaTopHas 05
pabota «ccnenoBanue niaasmMonusa u '
JIeTIIIa3MOJIM3a B PACTUTEIBHBIX KJIETKAX)

21 HemeMOpaHHbIC OpraHOUIbI KJICTKH 0

22 Crpoenue u GyHKIUY siapa




23

CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK
aykapuoTt. JlaboparopHas padora «3ydeHue
CTPOCHHUS KJIETOK Pa3UYHBIX OPTaHU3MOB)

0.5

24

ACCI/IMI/IHHHI/IH U JUCCUMUIIALINSA — OBE
CTOpOHBI MeTabonu3ma. Tumnsl ooMeHa
BemectB. Jlabopatopras padota «M3yuenune
KaTaJIMTHYECKON aKTUBHOCTU (DEpMEHTOB (Ha
IpUMepe aMUIIa3bl UM KaTajaasbl)»

25

DepMEHTATUBHBINA XapaKTep PeaKui
KJIeTOYHOro Metadonusma. JlaboparopHas
pabota «M3yueHue pepMEHTaTUBHOT O
pacuienaeHus NepPoOKCHIa BOJOPOaA B
PACTUTEbHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

benku-akTHBaTOPHI U OEIKU-UHTUOUTOPBI

27

ABTOTpOGHBIN THIT OOMEHa BEIEeCTB

28

doTtocunTes

29

XemocunTes. JJabopaTopnas paboTa
«CpaBHeHue mporeccoB (OTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHBIe OpraHu3Mbl. Bupl OposkeHust.
JlabopaTopHas pabora «CpaBHEeHHE
MPOLIECCOB OPOXKEHHSI U JIBIXaHUSD»

31

AdpoOHbIE OPraHU3MBbI. DTambI
SHEPreTUYECKOoro ooMeHa

32

DHeprusi MeMOpPaHHOT 0 TPaJANEHTa TPOTOHOB.
Cunte3 AT®: padota nporonnoir ATD-
CHHTa3bI

33

Peakuyu MaTpuyHOro CUHTE3a




34 Tpanckpunuus — maTpuusslii cuate3 PHK 0

35 TpaHcnsus u €€ dTarnbl 0

36 KonupoBanue aMuHOKUCITOT. Posib pudbocom 0
B OmocuHTe3e Oenka

37 Opranu3zanus reHoMa y MPOKapuoT U 0
HYKapUOT

38 MonekynsipHble MEXaHU3MbI IKCITPECCUN 0
T'CHOB y DYKapuoT
Bupycbl — HeksieTouHbIe (POPMBI )KU3HH U

39 obOnuratHbele mapa3uThl. [IpakTrdeckas 0.5
pabota «Co3ganue MOIEH BUPyCa»

40 BupycHbie 3a001eBaHMs YeIOBEKA, 0
JKUBOTHBIX, PACTECHUI

41 Hanorexsonoruu B OMOJIOTMU ¥ MEIULIMHE 0

42 JKW3HEHHBIN ITUKIT KICTKHA 0

43 Matpuunsiii cuate3 JJHK 0
Xpomocomel. JTabopatopHas paboTa

44 «M3ydeHne XpoMOCOM Ha FOTOBBIX 0.5
MUKpOIpernapaTax»

45 JleneHue KJIETKH — MHUTO3 0
Tunse! kneTok. KaprokuHes v LUTOKUHES.

46 JlabGopaTopHas pabora «HabmroneHne Mutosa 05
B KJIETKaX KOHYHMKA KOpEIIKa JiyKa (Ha '
TOTOBBIX MHKPOIIpErapaTax)»

47 Perynsust >ku3HEHHOTO ITUKJIAa KJIETOK 0

48 OpraHusM KaK eIuHOE LEN0€e




Tkanu pacrenuit. Jlaboparopnas pabora

49 1 0 0.5
«3ydyeHre TkaHenl pacTeHUI»
TxaHU )KUBOTHBIX M YEJIOBEKA.
50 JlabopaTopHas pabora «3yueHue TkaHen 1 0 0.5
YKHBOTHBIX)
Opransel. Cucremsl opratosn. JlabopaTopHas
o1 pabota «/3yueHne opraHoB IBETKOBOT'O 1 0 0.5
pacTeHus»
52 Ormopa Tena opraHu3MoB 0
53 JIBm>KeHne OpraHn3MoB 0
54 [TutaHue opraHu3MOB 0 0
55 [TuTanue MO3BOHOYHBIX JKUBOTHBIX. 1 0 0
[TumeBapuTenpHas CHCTEMa YeJI0BeKa
56 JlpIxaHue OpraHu3MoB 1 0 0
57 JlpIxaHue TO3BOHOYHBIX JKUBOTHBIX U 1 0 0
YeJoBeKa
58 TpaHcHOpT BEIIECTB y OPraHU3MOB 1 0 0
59 KpoBeHocHast cuctema mo3BOHOYHBIX 1 0 0
’KHBOTHBIX M YeJIOBEKa
60 Beinenenue y opraHu3smMoB 1 0 0
61 3ammra y OpraHu3MoB 1 0 0
62 HNMMmyHHAast cucTeMa JenoBeka 1 0 0
63 PazpaxuMocTh U peryJisinus y opraHu3MOB 1 0 0
64 ['ymopanbHas peryJsinus 1 SHIOKPHHHAS 1 0 0
CHCTEeMa )KMBOTHBIX U YeJIOBeKa
65 @DopMBl pa3MHOKEHHSI OPraHU3MOB 1 0
66 [TonoBoe pasmMHOXEHUE 0




67

Meiios

68

I'ameTorene3. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KiIeTOoK. JlabopaTopHas paboTta
«M3ydeHne cTpoeHHUs MOJOBBIX KIETOK Ha
TOTOBBIX MHUKPOITpErapaTax»

0.5

69

WHauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

3aKJ'IaI[Ka OpraHoB U TKaHe! u3
3apOJAbIIICBLIX JIUCTKOB

71

Poct u pa3Butue xxuBoTHBIX. JlabopaTtopHas
pabota «BpIsiBIIeHNE TPU3HAKOB CXO/ICTBA
3apOABIIIEH TO3BOHOYHBIX )KUBOTHBIX)

0.5

72

PazmHokeHue u pa3BUTHE pACTECHUM.
JlaboparopHas pabora «CTpoeHHe OpraHoB
pa3MHOXKEHUS BBICHINX PacTEHUN»

0.5

73

Hcropus cTaHOBIEHUS U Pa3BUTUS I'€HETUKHU
KaK HayKH

74

OCHOBHBIE ITOHATHS M CHMBOJIBI T€HETHKH.
JlaGopatopHas pabota «/Ipo3zoduna kak
00BEKT FreHEeTHYECKHUX HUCCIIeJOBAHUID

0.5

75

3aKOHOMEpPHOCTH HACJIEJOBAHUS IIPU3HAKOB.
MoHoru0puHoe CKpelyBaHue.
[TpaxkTnueckas padota "H3yuenue
Pe3yIbTaTOB MOHOTUOPUIHOTO CKPEIIUBAHUS
y 1po30o¢uisr"

0.5

76

I_[I/ITOJIOFI/I‘-ICCKI/IG OCHOBBI MOHOTI' I/IGPI/II[H oro
CKpCIIMBaHUsA




Anamupytoee ckpempBanue. HermoiHoe

77 1 0 0
JIOMHUHUPOBAHHUE
Jurubpunnoe ckpemupanue. [lpaktnueckas

78 pabora «M3ydeHne pe3ybTaToB 1 0 0.5
JUTHOPHIHOTO CKPEIIUBAHUS Y APO30(PHIIBI
[{uTonoruueckre OCHOBBI TUTHOPHIHOTO

79 1 0 0
CKpEIINBAHUS

80 CueryieHHOE HacJIeJ0BaHUE TPU3HAKOB 1 0 0

81 XpoMOCOMHast TEOpUs HACTIEICTBEHHOCTH 1 0 0

82 I'enernka moia 1 0 0

83 I'enoTHI KaK 11€JIOCTHAS CHCTEMA 1 0 0

84 FeHeTI/I‘lfCKI/Iﬁ KOHTPOJIb Pa3BUTHS 1 0 0
pacTeHuH, )KUBOTHBIX U YEIOBEKa

85 N3mMenunBoCTh MpU3HAKOB. BUabl 1 0 0
U3MEHYUBOCTH

86 Moy puKanoHHas U3MEHYHUBOCTD 1 0 0
BapuanvioHHbIi psit ¥ BapHaliMoOHHAs
kpuBas. JJabopaTopHas pabota

87 «HccaenoBaHue 3aKOHOMEPHOCTEH 1 0 0.5
MOIU(PHUKAITMOHHON N3MEHUNBOCTH. '
[TocTpoeHue BapraIlMOHHOTO psia U
BAPUALIMOHHOW KPUBOW»

88 I'enoTHIIMYECKass U3MEHYHUBOCTD. 1 0 0
Kom0OunaTuBHast ©3MEHUYHBOCTD
MyTanuoHHas ”3MeHYUBOCTh. [IpakTnyeckas

89 pabota «Myranuu y npo3oduis (Ha 1 0 0.5

rOTOBBIX MUKpOIMpenaparax)»




3aKOHOMEPHOCTU MYTAaI[IOHHOI'O IIPOLIECCA.

30 DONUTeHeTHKa U SMUTEeHOMHUKA 0

01 ['enernka venoBeka. [IpakTnyeckas pabora 05
«CocTaBleHHe ¥ aHAIN3 POJOCIOBHOI '

92 MeToabl MEAUIIMHCKON T€HETUKHU 0
3HaveHuEe METUITUHCKOW TCHETHKH B

93 MPEAOTBPAIICHUH U JICUEHUH I'eHETHYECKUX 0
3a0o0JeBaHUH YyeIoBeKa
OCHOBHBIE ITOHSTUS CENEKIINU.

94 JlabopaTtopnas pabora «/3yuenue copToB 05
KYJIBTYPHBIX PACTEHUH M MMOPO JTOMAIITHUX
YKUBOTHBIX»
MeToibl CENEeKIIMOHHON paOOTHI.

95 JlaGopaTopHas padora «3yueHre METOI0B 0.5
CEJIEKLIMU PACTEHUID)
JlocTrkeHns celeKIMU pacTeHUN U

96 KUBOTHBIX. [IpakTHueckas pabora 0
«[IpuBuBKa pacTeHUI»

97 CoxpaHeHne, U3y4eHue U HUCIOIb30BaHHE 0
IeHETUYECKHX PECYPCOB
bruoTexHoIOrus Kak Hayka U 0Tpacib

98 npousBozcTsa. [Ipaktuueckas pabora 0.5
«M3yueHne 00bEKTOB OMOTEXHOIOTUH»

99 OCHOBHbIE HallpaBJICHUSI CHHTETHY €CKOM 0
ouonoruu

100 XpOMOCOMHas U T€HHasl UHKEHEPHS 0

101 MenunuHackue OMOTEXH OO 0




102

PesepBHblii ypok. [loBTOpenue, o6o61ieHue,
cucTeMaTu3anusa 3HaHuu
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IMPOBEPAEMBIE HA EI'D 10 BUOJIOTUN TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kona
NMPoBepPsieMOro
TpeOoBaHMsI

IIpoBepsiemble TpeOOBaHUSA K NMPeAMETHBIM pe3y/ibTaTam
0CBOEHHS OCHOBHOM 00pa3oBaTe/IbHOM MPOrPpaMMbl CpPeIHEro
001ero oopasoBanmusi

CdhopMHpoBaHHOCTh 3HAHUI O MECTE W POJIM OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHHUH COBpEMEHHOU
€CTECTBCHHOHAYYHON KapTHHBI MUPA, B ITO3HAHUH 3aKOHOB MPUPOJIBI
W PCIICHHHM  JKU3HEHHO  BaXHBIX  COIMAIbHO-ITHYECKHX,
HKOHOMMYECKHX, IKOJIOTHYECKUX MPOOJIEM YeIOBEUECTBA, a TAKKE B
PELICHUH BONPOCOB PAIlMOHAIBHOIO IMPHPOJONOJL30BAHMS, B
(GOpMHUPOBAHUHU IIEHHOCTHOTO OTHOLICHUS K IMPUPOE, OOIIECTBY,
YeJI0BEKY; O BKJIAJIE POCCHICKHUX U 3apyOeKHBIX y4EHBIX — OHOJIOr OB

B pa3BUTHE OMOIOTUU

Brnanenne cucreMoil 3HaHME 00 OCHOBHBIX METOAaX HAyYHOTO
MO3HAHHUSI, UCITOJIb3YEMbIX B OMOJIOTMYECKHX MCCIICIOBAHUSX JKHBBIX
O0OBEKTOB M JKOCHUCTEM (ONMHMCaHWE, H3MEpPECHHUE, IPOBEACHUE
HaOJIIOJCHHH ); CcrocOo0aMU BBISIBJICHHS W OICGHKH aHTPOIOT€HHBIX
W3MEHEHHH B PUPO/IE.

YMeHne BhIIBUTATh TUIIOTE3bI, TPOBEPATHh UX IKCIEPUMEHTATbHBIMHU
cpenctBamu, GOPMYIHPYS II€Tb HMCCICNAOBAaHMS, aHAJIM3UPOBATh
MOJTyYEHHbIE PE3YJIbTAThI U JI€N1aTh BHIBOBI.

BrisiBiieHMEe 3aBUCHUMOCTH MEXAY MCCICAYEMbIMU BEJIMYUHAMU,
00BSICHEHHE TTOTYYEHHBIX PE3yIbTaTOB U (POPMYJIHMPOBAHKE BHIBOJIOB

C UCIIOJIb30BAHUEM HAYYHBIX HOHHTHP'I, TCOprI " 3aKOHOB

YMeHue BIAZeTh CHUCTEMOW OHOJOTMYECKHX 3HAaHUH, KOoTopas
BKJIFOYAET: OCHOBOIIOJIATAIONIME OMOJIOTHYECKUe TEPMHUHBI M TTOHSATUS
(’KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJ1, OMYJIALMS, SKOCUCTEMA,
ouoreHo3, brocdepa; MeTadboym3M, TOMeocTa3, KJICTOYHbI UMMYHHUTET,
OvocuHTe3 Oelka, OMONOJMMEpPbI, JTUCKPETHOCTh, CaMOPETYJISIHS,
CaMOBOCITPOM3BEICHUE, HACJIeICTBEHHOCTD, W3MEHYMBOCTD,
SHEPr03aBUCUMOCTh, POCT U PA3BUTHE);

Oouonoruueckue Teopuu: KkietoyHas Tteopuss T. IlIBanna, M.
[nelinena, P. BupxoBa; KiIOHaIbHO-CEIEKTUBHOrO UMMyHHUTeTa [1.
Opmux, N.M. MeuHnnkoBa, XpoMOCOMHas T€OpUs HACIEACTBEHHOCTH
T. Moprana, 3akoH 3apoasliiieBoro cxojctsa K. bapa, sBomonimonnas

teopuss Y. JlapBUHA, CHHTETHYECKAs] TEOpPHUs IBOIIOLHMH, TEOPHUS




anTpornoreHe3a Y. Jlapsuna; teopus O6uoreonenoza B.H. Cykauépa;
yuenue H.J. BaBuioBa o nieHTpax MHOroo0pa3usi U IpOUCXOXKACHUS
KyJbTYpHBbIX pacTeHuii, ydyeHue A.H. CeepuoBa 0 nyTix u
HarpaBJIeHUAX IBOMOIUH, yueHue B.W. Bepraackoro — o 6uocdepe);
3aKOHBl  (eAMHOOOpa3us  MOTOMKOB  IEPBOTO  IOKOJIEHHS,
pacuieIuIeHns TPU3HAKOB, HE3aBUCUMOIO HACIIEOBaHUs MPU3HAKOB
I'. Mennens; CLEMIEHHOr0 HAacleA0BaHUs NIPU3HAKOB U HapyLIEHUs
cuerieHuss resoB  T. Moprana; TOMOJOIMYECKHX PSAOB B
HaclieAcTBeHHOM wm3MeHunBocTH H.M. BaBuioBa; reHeTHYecKOro
paBHoBecus Jx. Xapau u B. BaiinGepra; 3apoasimesoro cxoactsa K.
bapa; Ouorenernueckuii 3akoH 3. I'ekkensi, @. Mrosiepa);
IPUHLIUIBI (YUCTOTHI TAMET, KOMILIEMEHTAPHOCTH);

npaBuia (MuHuMyMa FO. JIn6uxa, 3K0I0ruyeckoi mupamMuibl Yruced,
O6uomMacchl ¥ SHEPrUH);

runoressl (koauepBatHoi A.M. Onapuna, nepBudHoro OyiaboHa J[x.

Xonaeiina, mukpocgep C. Pokca, pudosuma T. Uek)

VYmenne peiaTtb IMOHMCKOBBLIC OMOJIOrHYeCKUe 3aJa4l, BBIABIATH
MNPUYUHHO-CJICACTBCHHBIC CBiA3HU MCXKIY HCCIICAYCMbIMHA
OHOJIOrMYECKUMU O6LGKT&MI/I, nmpouccCaMi M ABJICHUAMMU, [CJIATb
BBIBOJIbI U IPOrHO3bI HA OCHOBAHUWH IMOJTYYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTHIIUYCCKHUEC CXEMbI CKPCHIMBAHUA JJIA Pa3HbIX THUIIOB
HaCJICAOBAHUA ITPU3HAKOB Y OPraHU3MOB, COCTABJIAThL CXEMbI IICPCHOCA

BEIIECTB M SHEPTUU B SKOCUCTEMAX (LIeMY MUTAHUS, TUIIEBbIC CETH)

YMeHHe ycTaHaBIMBAaTh B3aUMOCBSI3M MEXKIYy CTPOCHMEM U
(GYHKIUSAMH: OpPraHOWJOB, KIJIETOK pAa3HBIX TKaHEH, OpraHaMu u
CHUCTEMaMU OpPraHOB y pAacTEHUMH, >KMUBOTHBIX M YEJIOBEKA; MEXIY
JTarnaMy oOMeHa BEIIECTB; ATallaMU KJIETOUYHOI'0 LIUKJIA U JKU3HEHHBIX
LUKJIOB  OpPraHW3MOB; d3TallaMd  SMOPUOHAJIBHOIO  pa3BUTHUS;
FEHOTHUIIOM M (eHoTtunoMm, (eHoTunoM u (GakTopaMu Cpeibl
OoOMTaHMs;  MPOLECCAMU  HBOJIOLMH;  JIBHXKYUIMMH  CHJIAMH
aHTPOIIOT€HE3a;  KOMIIOHEHTAaMH  pa3iIM4yHBIX  JKOCHCTEM U

MIPUCIIOCOOIEHUSMHU K HUM OPraHHu3MOB

YMeHue BbIICATh CYIIECTBEHHbIE MTPU3HAKH:

CTPOEHHSI BUPYCOB, KJIETOK MIPOKAPHOT M IYKAPHOT; OJTHOKJICTOYHBIX
Y MHOT'OKJIETOYHBIX OPraHW3MOB, BUJIOB, OMOT€0I[€HO30B, SKOCUCTEM
u Ouocdepsl; CTpOSHHsS] OPraHOB M CHCTEM OPraHOB pPACTCHHUI,
KUBOTHBIX, YEeJI0BEKa; MPOLIECCOB KU3HENIeATEeIIbHOCTH,

MNPOTCKAKOIINUX B OpPraHu3Max paCTGHHﬁ, JKHUBOTHBIX H YCJIOBCKA,




OMOJIOTMYECKNX  TPOILIECCOB: OOMEHa BemecTB (MeTraboim3m),
nH(pOpMaILU U MPEBPALLEHUS SHEPTUU, OPOKEHHsI, aBTOTPO(HOro 1
rerepoTpo(pHOro TUIMOB NHUTaHMS, (HOTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, MeH03a, FraMeTOreHe3a, 3MOproreHesa, NocTIMOPHOHATIbHOIO
Pa3BUTHA, Pa3MHOXKCHUS, WHAWBUIYAIGHOI'O Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3a), B3aMMOJCHCTBUS TEHOB, TETEpPO3UCa; JCHCTBUM
HCKYCCTBEHHOTO 0TOOpa, CTaOMJIM3MPYIOUIEr0, JBUXKYLIETO H
Pa3phIBAIOIIEr0 ECTECTBEHHOIO O0TOOpa; alJIonaTpHuecKoro H
CHUMIIATPUYECKOTO BUI000pa30BaHUS; BIHMSIHUS JBIXKYLIIMX CHII
SBONIONMM HA TEHO(QOHJ MOMYyJSIUH;, IPUCIIOCOOTIEHHOCTH
OpraHu3MOB K cCpeae OOWTaHWs, 4YEepeAOBaHUS HaIpaBICHUH

9BOJIFOIIMH,; KPYTOBOpPOTa BCHIECCTB U ITOTOKA SHEPIrUUu B 3KOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUSI BBIIEISTH CYIIECTBEHHBIC MPH3HAKU
BHPYCOB, KIJIETOK TPOKAPUOT W DYKAPHOT; OIHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOT'€OI[EHO30B M 3KOCHUCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHA BEILECTB U MPEBPAIECHUs S HEPTUU B
KJIeTKe, (POTOCHMHTE3a, MJIACTUYECKOTO M IHEPreTHUYEeCKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJOTBOPCHHS, PAa3BUTUA H
Pa3MHOXKEHUS, HHIUBUAYAILHOT'O Pa3BUTHS OpraHu3Ma (OHTOreHe3a),
O0pHOBI 3a CyIlIeCTBOBAHHUE, €CTECTBEHHOI' O otOopa,
BHUJI000pa30BaHUs, MPHCIOCOOJICHHOCTH OpPraHU3MOB K cpene
OOUTaHMsI, BIUSHHUS KOMIIOHEHTOB DJKOCHCTEM, aHTPOIIOTEeHHBIX
M3MEHEHUH B YKOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB

W TIpeBpallleHus dSHeprun B Ouocdepe

Ymenue HCIIOJIB30BaTh COOTBETCTBYIOIINE apryMEHTHI,
6HOHOFI/I‘ICCKYIO TCPMHUHOJIOTUIO U CHUMBOJIUKY IJIA JOKa3aTCIbCTBA
pPOACTBA OPraHMU3MOB PAa3HBIX CUCTECMATUYCCKUX T'PYIIIT; B3aUMOCBA3U
OpPraHu3MoB MU CpPCAbI O6I/ITaHI/I$I; CANHCTBA YCIOBCYECKUX pac;
HEOOXOAMMOCTH  3J0pOBOrO  o0pa3za  JKHU3HH,  COXpaHEHUS
pa3Hoo0pa3usi BUJOB M DKOCHCTEM KaK YCJIOBHsS COCYIIECTBOBAaHUS

MMpHUPOJbI U YCJIOBCUCCTBA

YMeHue KpUTHYECKH OIeHWBAaTh HHQPOPMAIUI0 OHUOJIOrHYECKOTO
COZIeP)KaHMS; HMHTEPIPETUPOBATH ITUUECKUE ACTIEKTHI COBPEMEHHBIX
HCCICNOBAaHUN B OHOJOTMH, MEIWIMHE, OHOTECXHOJOIUU;
paccMaTpuBaTh rio0anbHbIE 3KOJIOTUYECKHUE poOIeMBbI
COBpEMEHHOCTH, (HOPMUPOBATH 1O OTHOIICHHIO K HUM COOCTBEHHYIO

IO3UIIUIO




IHNEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBbIX HA EI'D
1O BUOJOI'MH

Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA

1 buonorus xak Hayka. JKuBble CHCTEMBI M UX U3yUYECHHE

CoBpemeHHasi OMOJIOTHS — KOMIUIEKCHas Hayka. buoiormueckue Haykd u
u3ydyaeMble UMM IpoOsieMbl. DyHAaMeHTalbHbIE, NPUKIAIHbIE U MOWCKOBBIE
Hay4yHbIE UCCIIEI0BAHMS B OMOJIOTHH.

11 3HaueHue Ouonoruu B (OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYyYHOU
kapTuHbl Mupa. IIpodeccun, cBszanHble ¢ OGuosorueil. 3HaueHue OUOIOTUU B
IIPAaKTUYECKOM JEsTENIbHOCTH 4YEJOBEKAa: MEAMLMHE, CelIbCKOM XO3SHCTBE,

IMPOMBINIJIICHHOCTH, OXpPAaHE ITPUPOADbI

JKuBble cucTeMbl Kak IpeaMeT u3ydeHus ouonoruu. CBoHCTBA KUBBIX CUCTEM:
€IMHCTBO XMMHYECKOr0 COCTaBa, JUCKPETHOCTh M LEIOCTHOCTb, CIOXKHOCTh U
YHOPSIAOYEHHOCTh CTPYKTYDBHI, OTKPBITOCTb, caMOOpra”Hu3aus,
CaMOBOCIIPOU3BEAECHUE, Pa3APa)kUMOCTh, ©3MEHYMBOCTD, POCT U Pa3BUTHE.

1.2 YpoBHU OpraHU3alUM KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIH,
OpraHu3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(buoreonenoTnueckuii), 6uochepusiii. [Ipomecchl, MPOUCXOAIINE B KUBBIX
cuctemax. OCHOBHBIC NMPU3HAKK XKUBOTO. JKM3Hb Kak ¢opMa CYIICCTBOBAHHS

MaTepuu

MeTtoasl Ouonoruueckor Hayku. HaOmionenue, mM3MepeHHe, SKCIEPUMEHT,
cucremMaTusauus, MeraaHanu3. IloHsATHE O 3aBUCHMOM U HE3aBUCHUMOWU
nepemeHHou. IlimannpoBanue skcriepuMenTa. [loctaHOBKa U ITpoBEpKa TUIIOTES.
13 HyneBas rumnote3a. Ilonstue BBIOOpDKM U €€ I0OCTOBEpHOCTh. Pa3zbpoc B
Ouosnornueckux JaHHbBIX. OIeHKa JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTAaTOB.
[TpuuuHBl NCKaXEHUs Pe3yIbTaTOB 3KcepuMeHTa. [IoHsATHE cTaTHCTUYECKOrO

TECTA

2 Krerka kak Ouojorndeckas cucremMa

Knerka — cTpykTypHO-QyHKIIMOHATbHAS €IUHULIA )KUBOTO. VIcTOpUS OTKPBITUS
kinerku. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineiinen, P. BupxoB). OCHOBHBIE INOJIO)KEHHUS] COBPEMEHHOM KJIETOUHOMN
2.1 TEOpHH.

MeTonbl  MOJIEKYJSIPHOM M KJIETOYHOW  OHWOJIOTMM:  MHKPOCKOTIHS,
xpomartorpadus, 371eKTpodopes, METoJ MEYEHBIX aTOMOB, AU(depeHInaIbHoe

neHTpU(yrUpOBaHUE, KYIbTHUBUPOBAHUE KIETOK




2.2

XHUMUYECKUN COCTAB KIETKHA. MaKkpo-, MUKPO- U YIbTPaMUKpPOJIEMEHTHI. Boaa u
€€ poJIb KaK pacTBOPHUTEINA, PEareHTa, ydyacTue B CTPYKTYPUPOBAHHMM KIIETKH,
TEIIOPEryIaui. MuHepaabHble BELIECTBA KJIETKH, UX OMOJIOrHYecKas poib.
Ponb KaTHOHOB M AaHHOHOB B KJIETKE.

buonornuyeckue mnomumepsl. benku. AMHUHOKHCIOTHBIH COCTaB OEJIKOB.
CrpykTypbl OenkoBoit Mosekynbl. IlepBuunas cTpykTypa Oenka, MenTuiHas
CBsI3b. BTopuuHas, TpeTH4YHas, 4YETBEPTUYHAsl CTPYKTYypbl. JleHaTypanus.
CaoiictBa OenkoB. Kimaccudukanms 6enkos. buonornyeckue pyHkunm O€KoB.
VYrneBoael. MoHOcaxapuabl, 1UCaXapuabl, OJUTOCaxapubl U IMOIUCAXAPUIBL.
OOmmii mmaH CcTpoeHHs H  (PUBHKO-XMMHYECKHE CBOMCTBAa YIIJIEBOOB.
buonornueckue GyHKIMM YIIIEBOIOB.

Jlununel. I'mapopunsHO-TuapOdOOHBIE cBOMcTBA. Kiaccudukauust nunumaos.
Tpurmuuepuasl, Gochonunuasl, BOCKH, cTeponabl. buonorndyeckue QyHKIuu
mununoB. OOmme cBoicTBa OMOJNIOTMYECKUX MeMOpaH — TeKy4yecTb,
CIOCOOHOCTh K CaM03aMbIKaHUIO, TIOTYIPOHUIIAEMOCTb.

HyxneunoBeie kucnotel. JJHK um PHK. Crpoenue HyKJIEMHOBBIX KHCIIOT.
Hyxneotunpl. [Ipuanun komrmiementapaoctu. [IpaBuno Yapradda. Ctpykrypa
JHK — nBoiinas cnimpaiis. MectoHaxoxkaeHue u ouonornyeckue ¢pynkuu JJHK.
Buaesl PHK. ®yukuun PHK B knetke.

Crpoenne Monekynbsl AT®. Makpospruueckue cBs3u B MolJiekyiie ATO.
buonornueckue pynkunn AT®. BocctaHOBIEHHBIE TTEPEHOCUUKH, UX QYHKIIUN
B kierke. CexkBenupoBanue JTHK.

CtpykTypHass OWOJIOTHS: OMOXMMHYECKHE M OMOPU3HUECKUE WCCIICTOBAHMS

cocTaBa M MPOCTPAHCTBEHHOMN CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tumbl  KJIETOK: DJyKapuoThyeckas u Tpokapuotudeckas. CTpyKTypHO-
(byHKIMOHATbHBIE 00Pa30BaHUS KIIETKU.

Crtpoenne npokapruoTuyeckoi kierku. Kietounas creHka Oaktepuil U apxeil.
OcobeHHOCTH CTpoeHHs reTepoTpodHO U aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MeCTO ¥ poJib MPOKapuOT B OMOLIEHO3aX.

Crtpoenne 1 (pyHKIIMOHUPOBAHUE DyKAapHOTUUECKOU KieTKu. [lma3maTuueckas
MeMOpana (ruazmanemma). CTpyKTypa miazmaTudeckoil MemOpansl. Tpancmopt
BEIIECTB 4Yepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbI (nuddysus,
obneruénnas auddysus), aKTUBHBIA (TIEPBUYHBIA M BTOPUYHBIM AKTHUB HBIH
tparcnopt). Ilomynmponumaemocts meMOpaHbl. Pabora HaTpwuii-KaqueBoro
Hacoca. DHJIOIMTO3: MUHOIUTO3, (arouuto3. JK301uTo3. Kilerounas creHka.
CrpykTypa 1 GyHKIIMH KIETOYHON CTEHKU PacTeHUi, rpuOoB.

[utonnasma. [{utozomnb. [lutockener. JIBmxeHue nuToriazMbl. OpraHoU bl
kietkd. OpHoMeMOpaHHbIE OPraHOMIbl KJIETKU: JHJOMIa3MaTHYECKasl CETb

(OIIC), anmapart I'osnbmKky, IM30COMBI, UX CTpOeHUE U (QYHKIMU. B3auMocBsI3b




OJJTHOMEMOpaHHBIX OpPraHoUJ0B KiIeTKU. CTpoeHHEe IPaHyJIIPHOrO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KJIETOYHbIX MeMOpaH. [ mamkwmii
(arpanynsipHbIi) SHAOMIa3MaTHUYECKU peTukyiayM. CekperopHas GyHKUUS
anmapara ['onpmku. TpaHcopT BelIECTB B KIETKE. Bakyosn pacTUTEIbHBIX
kierok. Knerounsrit cok. Typrop.

IToryaBTOHOMHBIE OPraHOUABI KJIIETKH: MUTOXOHAPUH, MJIACTH/IBIL.

CtpoeHue u (QYHKIMU MUTOXOHApUH W TuiacTui. [lepBUuHBIE, BTOPUYHBIE H
CIIOXHBIE  TUIACTHIBI  (POTOCHHTE3MPYIOIIMX  JYKapHoOT.  XJIOPOILJIACTEHI,
XPOMOILIACTBI, JISMKOILIACTHI BBICIIUX PACTCHUM.

HememOpannbie opraHouabl kietkn CrpoeHue W (YHKIUH HEMeMOpPaHHBIX
OpPraHouJI0B KJIETKU. Pubocombl. MukpogpunaMeHTsl. MBbIlIeUHbIE KIETKH.
Muxkporpybouku. Kierounsiii nentp. CTpoeHue M JBUKEHHE XTYTUKOB MU
pecHuuYeK. MUKpOTpyOOUKH LUTOILIA3MBL. LleHTpHOIIb.

SAnpo. OGonouka sapa, XpOMaTUH, KapuoIUla3Ma, SIPBILIKH, UX CTPOCHUE U
bynkuy. SnepHsiii 6enkoBblii MaTpuKc. IIpocTpaHCTBEHHOE PacCIOIOKEHHE
XpOMOCOM B HHTep(ha3HOM siape. beskn XxpomMaTHHA — TUCTOHBI.

Knerounsle BxitoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JYKapUOT

(pacTUTEIBHOM, JKUBOTHOM, TPUOHON )

2.4

AccuMUISAINS U TUCCUMUJIAIINS — JIBE CTOPOHBI MeTabosim3ma. Tumnbsl oOMeHa
BEIIECTB: aBTOTPO(DHBIA U rerepoTpodHbIii. YuacTre Kuciopoaa B 0OMEHHBIX
mpoleccax. DHEpreTuyeckoe obecrneyeHue KieTku: mpespaiieHue ATO B
oOMeHHbIX Tmpoueccax. DepMEeHTATUBHBIM XapakTep peaklHil KIJIETOYHOIrOo
Mertabomm3ma. depMeHTbl, UX CTPOEHHE, CBOICTBA M MEXaHU3M JI€HCTBHUA.
Kodepmentsl. Otnnuusg (epMEeHTOB OT HEOPraHMYEeCKHX KaTalu3aTOPOB.
benku-aktMBaTOpl M OENKU-UHTUOMTOPHL.  3aBUCHUMOCTH  CKOPOCTHU
(bepMeHTaTUBHBIX PEaKLUN OT pa3IMUHBIX (PaKTOPOB.

IlepBUYHBI CHUHTE3 OpPraHMYECKUX BelecTB B Kierke. PorocuHTe3. Ponb
XJIOPOILIacTOB B Imporecce ¢orocuHTe3a. CBeroBas M TeMHOBas (asbl.
ITponykTuBHOCTH (hoTOCHHTE3a. BimsHue pa3nuuHbIX (PAaKTOPOB HAa CKOPOCTH
¢dorocuHTe3a. 3HaUeHUE POTOCUHTE3A.

XeMOCUHTE3. PaznoobGpasue OpraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIUpYIOIUe OaKTepuu, *Keae300akTepun, cepodakTeprun, BOIOPOAHBIE
OaxTepuu. 3HaUEHUE XEMOCHHTE3A.

Ana’poOHble opranu3mbl. Buabsl Opoxenus. I[IpoaykTel OpokeHHs M HX
UCMOJb30BaHUE YEIOBEKOM. AHa’3pOOHBIE MUKPOOPraHHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30yANTEN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. DTalbl SHEPreTHUecKoro oomMena. I1oAroToBUTENLHBIN

atan. I'TuKonu3 — 6CCKI/ICJIOpOI[HOG PpacuiCIiJICHU € TTFIOKO3bI.




Buonorunueckoe OKHCJICHHEC, HWJIN KICTOYHOC JIbIXaHHC. Poxb MI/ITOXOHI[pI/Iﬁ B
mporeccax — OMOJOTMYECKOro  OKHCIeHWs.  Llukimdeckne — peakiuu.
OxucmurensHoe GpocopunupoBanue. [Ipenmyiiecta as3poOHOro myTu oOMeHa

BEIIECTB Iepe] aHadpOOHBIM. DD (HEKTUBHOCTH IHEPTETUUECKOr0 0OMEHa

2.5

Peaknun maTpuyHOro cuHtesa. [IpMHIMI KOMIIJIEMEHTapHOCTH B pEaKLMSIX
MaTPUYHOT'O  CHHTe3a.  Peanmu3amust  HAclIEACTBEHHOH  MH(OPMAaIMH.
I'enernueckuit xox, ero ceoicrea. Tpanckpunuus — MaTpudHblid cuHTe3 PHK.
[TpyuHUIMIIBI  TPAHCKPUIIUU:  KOMIIJIEMEHTApHOCTh, AHTHUNAPaJIEIbHOCTD,
aCMMMETPUYHOCTh. TpaHcsanus U e€ 3tanbl. Yuactue TpaHcnopTHeix PHK B
O6uocunTtesze Oenka. YcioBusi 6mocunTesa O6enka. KonupoBanne aMUHOKHUCIIOT.
Ponbe pubocoMm B GuocuHTe3€E Oenka.

Opranuszanus resoMa y NpoKapuoT U DyKapuoT. Perynsuus akTHBHOCTH T'€HOB
y npokapuot. ['unoresa onepona (®@. XKakob, K. Mano). Perynsanus oOMeHHbIX
IporeccoB B kieTke. Kinerounslii romeocras.

Bupycbl — HekieTouHble (OpMBI JKU3HM U oOnuraTHble napa3utel. CTpoeHue
IIPOCTBIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(daros.

Bupychsie 3aboneBanus 4enoBeka, skuBoTHbIX, pactenuid. CIIN/, COVID-19,

COLIMAJIbHBIC U MEIUIIMHCKUE MTPOOTIEMBbI

2.6

Knerounsi 1uki, ero mepuonbl u perynsuus. WHTepdaza u  MuTO3.
Oco0eHHOCTH TpOoIecCcoB, MpoTeKamuX B HHTepdase. [loaroroBka KIeTKH K
nenennto. [Ipecunrernyecknid  (MOCTMHTOTUYECKHM), CHHTETHYCCKUH U
MOCTCUHTETUYeCKUH (IIPEMUTOTUYECKHIT) meproabl HHTEp(das3bl.

Matpuunsiii cunre3 JIHK — permmkanus. I[lpunnuner perumkanun JIHK:
KOMIIJIEMEHTAaPHOCTh, ITOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPAJUICIbHOCTD.
Mexanusm pernkanuu JJTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenoMepasa. XPOMOCOMHBIM HaOOp KIETKH — KapuoTUll. JUMIOUMIHBIA U
rariouIHel  Habopbel XpomocoM. ['omosormusbie XpomocoMmsbl. IlonoBsie
XPOMOCOMBL.

Jenenne kieTkn — MuTO3. CTaiuy MHUTO3a U MPOUCXOISIINE B HUX ITPOLIECCHI.
Tunel muto3a. KapuoknHnes u nuTokuHe3. buonorunueckoe 3HaueHUE MUTO3A.
Perynsanus MHUTOTHMYECKOrOo IUKIa KiIeTKH. [Iporpammupyemass KieTodHas
ru0ens — arnonTo3.

(I)yHKI_II/IOHa.HBHaH I'CHOMHKA

OpranusM Kak 6uojoruyeckasi cucrema

3.1

O}IHOKJ’I@TO‘IHBIG, KOJIOHHAJIbHBIC, MHOI'OKJIECTOYHBIC OpraHu3Mbl u

MHOT'OTKAHEBBIC OPraHU3MBI.




@®opMbl pa3MHOKEHHUSI OpraHU3MoOB: Oecroyioe (BK/IIOYas BEreTaTHBHOE) U
nojoBoe. Buabsl Oecrnonoro pa3MHOXKEHMs: IOYKOBaHHUE, CIOPYJISALHNS,
(dbparMeHTanus, KJIOHUPOBaHUE.

[TonoBoe pa3muoxkeHue. [lomoBble kieTkM, WM ramersl. Meio3. Craguun
Mmeno3a. IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonornueckuit
CMBICJI M€H03a U MOJ0BOro mpouecca. Melo3 U ero MecTo B dKU3HEHHOM IIUKJIE
OpraHu3MOB.

IIpensaponeieBoe pazputue. I'ameroreHes y uUBOTHBIX. [1o0BBIE Keme3bl.
OOpazoBaHue M pa3BUTHE MOJOBBIX KiIETOK. CriepMaTOreHe3 U OOreHE3.
Crtpoenne mnoJoBbIX KJIETOK. ONJIOJOTBOPEHHE U SMOPHUOHAIBHOE DPa3BUTHE
JKUBOTHBIX. Croco6sl OIUIOJOTBOPEHUS: HapYXHOE, BHYTpPEHHEE.
[TapTenorenes.

WuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHe3). Cragum smOpHOreHesa
YKUBOTHBIX (Ha mpumMepe Jsrymku). Ipoonaenue. Tunsr apodaeaus. OcodeHHOCTH
ApoOJIeHUsT MICKOMUTAIOMINX. 3apOAbIIIEBbIC JIUCTKU (TacTpysnus). 3aKiaaka
OPraHOB M TKaHEW W3 3apoAbILIEBBIX JIMCTKOB. B3anmHOe BiMsHUE yacTel
pa3BHUBaroOUIerocs 3apoibllia (3MOpHOHaiIbHAs MHAYKUMS). 3akiajka IUlaHa
CTPOEHHUSI )KMBOTHOTO KaK PE3yJbTaT HEpapXUUYECKUX B3aUMOJCHCTBUI TI'€HOB.
BnusHue Ha 3MOpHOHANBHOE Pa3BUTHE pa3IMYHBIX (DAKTOPOB OKpYXKarolien
Cpenbl.

Poct u pa3Butue x*uBOTHbIX. [locTomOpuoHanmbHBIN mnepuon. [Ipsmoe u
HernpsiMoe pa3Butue. PasBute ¢ Meramopdo3oM y OeCHO3BOHOYHBIX U
MO3BOHOYHBIX JKHBOTHBIX. buonmornyeckoe 3HaueHHe MPSIMOTO0 U HEMPSIMOIo
pa3BUTHS, UX paclipocTpaHeHue B mpupoae. Tumsl pocta KUBOTHBIX. DaKTOPHI
peryiaLuuu pocTa XUBOTHBIX M uenoBeka. CTaauum MOCTIMOPHOHAIBHOIO
pa3BUTHUS Y )KMBOTHBIX U uesioBeKa. [lepuosbl oHTOreHe3a uesoBexa.
Pasmuoxxenne u pasutue pacreuil. ['ametodur u crnopodur. Meio3 B
JKU3HEHHOM LuKie pacreHuid. OOpa3oBaHue crnop B Ipolecce Meiosa.
I'amertorenes y pacrenui. OIIIOZOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoiiHOE OIJIOIOTBOPEHH € Y IIBETKOBBIX pacTeHuidl. ObpazoBaHue
U pa3BUTHE CEMEHU. MexaHM3Mbl pEryJsiluM OHTOIE€HE3a Y pacTeHUH U

KHNBOTHBIX

3.2

Ucropuss craHOBIEHUS W pa3BUTUA TE€HETHUKM Kak Hayku. OCHOBHBIE
TEHETUYECKUE TOHATUSI U CUMBOJBI. [ OMOJIOrHYHBIE XPOMOCOMBI, aJlJIeIbHbIE
TEHbl, aJIbTEPHATUBHBIE NMPU3HAKH, JOMUHAHTHBIA U PELECCHUBHBIA MPU3HAK,
TOMO3WUT0Ta, TEeTEPO3UIOTa, YUCTasl JIMHHUSA, THOPUILI, TE€HOTHII, (EHOTHII.
OCHOBHBIC METOJIBI T'€HETHKH: THOPUIAOJOTHYCCKUN, ITMTOJOTHYCCKHM,

MOJIEKYJIIPHO-T €HETUYECKU N




3.3

Monorubpugnoe ckpeumBanue. Ilepeiii  3akoH Mengens — 3aKoH
ennHOo00pa3usi THOPUIAOB TEpBOro moKoyieHus. [IpaBuio DOMHUHUpPOBAHWMS.
Bropoii 3akoH MeHnenst — 3aK0OH pacllelieHus] Mpu3HakoB. LluTonornyeckue
OCHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umore3a 4nucToThl raMer.
AHanuszupyrolee ckpemmBaHue. [[poMexxyTOuHbIM XapaKTep Hacled0BaHHs.
Pacumienienne npu3HakoB Mpy HEMOJIHOM TOMUHUPOBAHUH.

JurubpuaHoe ckpemuBanue. TpeTuii 3aKkoH MeHaenst — 3aKOH HEe3aBHUCHMOTO
HacleloBaHMUs  MpU3HAaKoB.  LluTosmornyeckue  OCHOBBI  AUTHOPUIHOTO
CKpEILMBaHUA.

CueruieHHoe HacienoBaHue npusHakoB. Paborel T. Moprana. CuenseHHoe
HACJIEJOBAaHUE T'€HOB, HAPYILIEHUE CLEIUIEHUS MEXIY NeHaMH. XpOMOCOMHAs
TE€OpUS HACIIEICTBEHHOCTH.

I'eneruka nosna. XpoMOCOMHBI MEXaHU3M OIpPEAENICHUs Mojia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. I'OMOramMeTHbIii U rereporaMeTHblil noil. I'eHeTnueckas
CTPYKTypa MOJOBBIX XpoMocoMm. HaciienoBaHue npu3HAKOB, CIEIUIEHHBIX C
IOJIOM.

I'enotun kak nenoctHas cucreMma. [lmeoTponuss — MHOKECTBEHHOE JICMCTBUE
resa. MHOXECTBEHHBIM ajulenu3M. B3anMoneicTBue HeajuleNbHBIX T'€HOB.

Kommnementaprocts. Onucras. [Toaumepns

3.4

BzaumonelictBue rTeHotMna UM cpeasl npu  (opMmupoBaHMHM  (peHOTHMMA.
N3menunBOCTh IpU3HAKOB. KayecTBEHHBIE U KOJIMYECTBEHHBIC NMPU3HAKU. BHbl
MU3MEHYMBOCTU: HEHACIICACTBEHHAS U HACIICICTBEHHAs.

MopmudukaionHass ~ M3MEHYMBOCTb.  Pomp  cpemsl B (hopMHpPOBaHHM
Mo (pUKAIMOHHON M3MeHunBocTH. Hopma peakiuu mpusHaka. BapuarmoHHbI
psan u BapuanmonHas kpusas (B. Moranncen). CpoiictBa MoauduKaioHHOM
U3MEHYUBOCTH.

I'enoTnnuueckass n3MeHUMBOCTb. CBOMCTBa T€HOTMIIMYECKOW W3MEHYHMBOCTH.
Buiel reHOTUIIMYECKON M3MEHYNBOCTH: KOMOWHATUBHAS, MyTal[MOHHAsL.
KomOuHatiBHas M3MEHYMBOCTh. Mei03 M IIOJOBOM IpoOILEcC — OCHOBA
KOMOMHATHUBHOM N3MEHYUBOCTHU. PoIb KOMOMHATHBHONW H3MEHYHBOCTH B CO3aHUU
TeHETUYECKOro pa3Ho00pa3us B Ipeeax OfHOro BUA.

MyTanuoHHas U3MEHUYUBOCTb. BUIbI MyTalnii: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M MHAYLUMPOBAHHBIE MyTalUU. SIEpHbIE W LUTOILIA3MATHYECKUE
mytauu. ComaTndeckue W MOJ0Bble MyTauuu. [IpyuvMHBI BO3HMKHOBEHUS
MyTaiii. MyTareHbl M MX BIMSHME HA OpPraHM3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOI'O Ipolecca. 3aKOH TOMOJIOTMUECKMX pSAAOB B HACIEICTBEHHOU
m3menunBoctn  (H.M.  BaBunoB).  BHesngepHas ~ M3MEHYMBOCTH 51

HaCICACTBCHHOCTb




3.5

Kapuorun uenoBexka. MexayHapoaHas nporpaMma HCCIEIOBAaHUA TIE€HOMa
yenoBeka. MeToapl HW3y4yEeHMsI TEHETHMKH YelIOBEKa: TI'E€HEAJOrHYeCcKUid,
OJIM3HEIOBBIMH, IIUTOTr€HCTHYIECKUI, MONYISAUUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIpHO-TeHeTHYeCcKUi.  COBpPEMEHHOE  OINpEACIIEHHE  TIE€HOTHIIA:
MOJITHOT€HOMHO€E CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHUCJIE C TOMOIIBIO
[M1P-anamu3a. HacmencrBenHble 3a0oyieBaHHMS  4YelloBeKa. [ eHHBIE U
XPOMOCOMHBIE 0oJie3Hn YyeJIoBeKa. Bone3nu c HacCJCICTBEHHOMI
MIPEIPACIION0KEHHOCThI0. 3HaUE€HNE MEAUITUHCKON TeHETUKH B TIPEOTBPAICHUN

1 JICUEHUH TeHETHYECKUX 3a00eBaHuii yeoBeka. CTBOJIOBBIE KIIETKU

3.6

JlomecTuKanus U CeNneKUus. 3apOKICHUE CEJIECKIIUM M JOMECTUKAI[UU. YUeHUe
H.M. BaBuioBa 0 LEHTpax HIPOUCXOXKIEHHUS U MHOrooOpasusi KyJIbTypHBIX
pacreHuid. Ponp cenekuuu B CO3JaHMM COPTOB PACTEHUH M MOPOA >KWBOTHBIX.
Copt, mopoga, mramMM. 3aKOH TOMOJIOTUYECKMX PSJIOB B HACJEICTBEHHOM
n3menunBocty H.M. BaBuinosa, ero 3HaueHue 17151 CENEKIIMOHHON Pa0OTHI.
MeTtoasl cenekUMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM U
WHIWBHUAYalIbHBIA.  ODTambl KOMOMHAIIMOHHOW  ceiekuuu. Mcneitanume
pou3BOAUTENEH MO moToMcTBY. OTOOp MO I'E€HOTUITY C IOMOILBIO OLIEHKHU
(deHoTHIIa TOTOMCTBA U OTOOP IO T€HOTHITY ¢ moMoIIbio anam3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEICKIIMOHHOW paboThl. PaguannoHHbIi
U XUMHYECKHH MyTareHe3 KaK HCTOYHUK MYTalMil y KYJIBTYPHBIX (GopMm
opraHu3MoB. Mcrnoyib30BaHME TE€HOMHOIO pPEAAKTUPOBAHUS U  METOJIOB
pexomOuHanTHBIX JIHK 1151 monmydeHust iCXOAHOT0 MaTeprana JJis CeNeKIHH.
ITonyuenne nommmonnoB. BryrpuBnaoBas rubpuausaius. bimskoponctBeHHOE
CKpelMBaHue, WM WHOpUIUHT. HepoicTBeHHOE CKpelnmBaHUe, WM ayTOPHU/IHHT.
I'erepo3uc u ero npuuunsl. Mcnonb3oBanue rereposuca B cenekimu. OTaanéHHas
rubpugmzaius. [Ipeogonenue Oecryionus MEXBUAOBBIX THOPUAOB. JlocTrkeHUs

CCIICKIINHA paCTeHI/Iﬁ N JKMBOTHBIX

3.7

OOBEKTHI, UCIIONB3YEMbIE B OMOTEXHOJIOT U, — KJIIETOYHBIE U TKAHEBBIE KYJIBTYPHI,
MUKpPOOPTraHHU3Mbl, WX XapakTepucTuka. TpaaunuoHHas OMOTEXHOJIOTHS:
xne0orneyeHue, TMOMy4YeHHUE  KHCIOMOJIOUYHBIX  MPOAYKTOB,  BHUHOJEIHE.
Muxkpobuonorndyeckuii cuHTe3. OOBEKTH MUKPOOMOJIOTMUECKUX TEXHOJIOTHH.
[TpousBomcTBO  Oeika, AaMUHOKHCIOT M BUTaMHHOB.  VICKycCTBEHHOE
OIJIOJOTBOpPEHHE. PEKOHCTPYKLMS SIMIIEKIETOK U KJIOHMPOBAHUE >KUBOTHBIX.
Mertoj TpaHCIUTAHTALMU P KIETOK.

XpoMOCOMHAasi W TeHHas WHXeHepus. VICKYyCCTBEHHBI CHHTE3 T€HA U
KoHCTpyupoBanue pexkomOuHaHTHRIX JIHK. JlocTmxkeHuss W mepcrneKTUBBI
XpOMOCOMHOM M T'€HHOM MH)XeHepuHu. MenunuHcKkue OHOTEXHOIOTHH.

Hcnoap30BaHMEe CTBOJIOBBIX KIIETOK




Cucrema 1 MHOroo0Opasue OpraHn4eckoro Mupa

4.1

buonornueckoe  pasHooOpasue  opranuzMoB. CoBpeMeHHas  cucTeMa
opranudeckoro mupa. [lpuHiunel kiaaccudukanuu opranu3smMoB. OCHOBHBIE
CHUCTEMaTH4ECKUE I'PYIIbl OPraHU3MOB.

OCOoOEHHOCTH CTPOCHUS U JKU3HEACATEIbHOCTH OJHOKIETOYHBIX OPraHU3MOB.
baxtepun, apxeu, OHOKJIETOUHbIE TPHObI, OJJHOKJIETOUHbIE BOJOPOCIH, IpyTHe
npotuctel.  KonoHuaneHble  opraHu3Mbl.  J[BHKEHHME  OJHOKJIETOYHBIX
OpraHu3MoB: aMEOOUIHOE, )KI'YTUKOBOE, PECHUYHOE. 3alUTa y OJHOKJIE€TOUHBIX

OpraHu3MOB. PaB)Ipa)KI/IMOCTI) Y OJTHOKJICTOYHLIX OPraHU3MOB. Taxcuchol

4.2

MHoOroknerounsle  pacreHus. B3auMocBS3b  4YacTeéi  MHOTOKJIETOYHOIO
opranusMa. TkaHH, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak eauHoe 1nenoe. TkaHu pacTeHUH. TUMbl pacTUTEIbHBIX TKaHEH:
oOpa3oBareibpHas, IMOKPOBHAs, TMPOBONAINAS, OCHOBHAs, MeXaHWYecKas.
OcobOeHHOCTH CTpOeHUs, (YHKIMHA M pacHoJOKEHUs TKaHEH B opraHax

pacTeHuit

4.3

BereraTtuBHbIE ¥ T€HEPATUBHBIE OpPraHbl pacTeHUN. D yHKIMY OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. JIBmkeHne MHOT'OKJIETOYHBIX PACTEHHUI: TPOTHU3MBbI
n Hactuu. [lornomenue BOAbI, YIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pactenusiMu. J{prxanue pactenuii. J{uddysus ra3oB uepe3 moBepXHOCTh KIETKH.
TpaHcnopTHble cUCTEeMBl pacTeHuM. Bwinenenwe y pacreHuit. 3ammra y
MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa macCMBHOM U XMMUYECKOM
3amMThl. DUTOHLHIBL.

Pa3npaxxumMocTh M peryysinus y opraHu3moB. PazpaXuMOCTh U peryysinus y

MHOT'OKJIETOYHBIX paCTeHHﬁ. PocToBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHOTrOKJICTOUHBIC JKMBOTHBIC. B3aMMOCBS3b YacTe MHOTOKJIETOYH Or'o
opraHus3Ma. TKkaHH, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak eauHoe enoe. ['omeocras. TkaHu KUBOTHBIX U YesoBeKa. TUTIbI
KUBOTHBIX TKaHEW: SMUTETUabHAs, COCAMHUTENIbHAS, MbIIICYHAs, HEPBHAs.
OcobOenHocTH CTpoeHUs, (GYHKIMHA | pacnojioKeHWss TKaHeH B oOpraHax

JKHNBOTHBIX U YCJIOBCKA

4.6

Oprassl 1 CHCTEMBI OPraHOB )KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3MoB. CKeJeTbl OJHOKJIETOYHBIX H MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHbIil 1 BHyTpeHHMI ckener. CTpOeHre U TUIIBI COEUHECHUS
KOCTEH.

JIBM>KeHHEe MHOIOKJICTOUHBIX JKHMBOTHBIX. IluTanme KMBOTHBIX. IluTanue
MMO3BOHOYHBIX KUBOTHBIX. JIpIXaHue KMBOTHBIX. KoxkHOE npixanue. XKabepHoe

M JIETOYHOE JIBIXaHUE.




JIpIxaHre TO3BOHOYHBIX KHUBOTHBIX. DBOJIIOIMOHHOE YCIOKHEHUE CTPOCHUS
JErKMX MO3BOHOYHBIX JKUBOTHBIX. J[pIXaTenpHas cucteMa 4enoBeka. Mexanusm
BEHTWISIUMU JIETKUX Yy MNTHI M MJIEKONUTAOMMUX. [paHCHOPT BEIIECTB Yy
OpraHu3MoB. TpaHCHOpPT BelEeCTB Yy KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHocHas cucTemMa  TO3BOHOYHBIX  JKUBOTHBIX. Kpyru
KpOBOOOpAIEHUsI. DJBOJIONMOHHBIE YCIOXHEHUS CTPOCHHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX )KUBOTHBIX. Bhlenenne y opranu3moB. Beiaenenne y
KUBOTHBIX. CoKpatuTenbHble Bakyosm. Opransl BoiaeneHus. CBs3b MOJIOCTH
TeJla C KPOBEHOCHOM U BBIIEIIUTENBHON cUCTEMaMHU. BolJienieHrne y TO3BOHOYHBIX
JKUBOTHBIX. 3allldTa y MHOTOKJETOUYHBIX KUBOTHBIX. I[IOKpoBBI U uX
MIPOU3BO/IHBIE.

Pa3npaxxumMoCTh 1 peryasiuus y Opranu3mMoB. Pa3apaxuMocTh y OJTHOKJIETOYHBIX
opranu3MoB. Takcucbl. Pa3ipakuMocTb M perynsiuus y MHOTOKJIETOYHBIX
pacteHuii. PocToBble BelecTBa U X 3HaYEHUE.

HepBnas cucreMa u pedueKTopHasi peryJsaius Y MHOTOKJIECTOYHBIX )KHBOTHBIX.
HepBHas cucrema u €€ oTaensl. OBOJIOLMOHHOE YCIOXHEHUE CTPOCHUS
HEPBHOU CUCTEMBI Y )KUBOTHBIX.

PazpabGoTka anropuT™MoB M mporpamm s 3(pQPeKTHBHOW (HYHKIIMOHAILHOM
QHHOTAIIMM  TE€HOMOB,  TPAHCKPUIITOMOB,  TIPOTEOMOB,  METa0OJOMOB

MHUKpPOOPraHU3MOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €0 3J0POBLEC

5.1

OpraHbl ¥ CHCTEMBI OPTaHOB 4esIoBeKa. OTAeNIbI TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHBIX. Pednexc u pednextopHas nayra. be3ycnoBHble U yCIOBHBIC
pedrexcel. ['ymopanbHast perynsiuss U SHIOKPHHHAS CHCTEMa XKMBOTHBIX U
yenoBeka. JKenesbl S9HAOKPUHHONW CUCTEMBI M UX TOPMOHBI. J[eiCTBHE TOPMOHOB.
B3aumocBs3b HEpBHOW M SHAOKPUHHOW cHCTeM. [ 'mnoranmamo-runodusapHas

cucreMa. Peduekc u peduexkropHas ngyra. besycnoBHble U ycioBHBIE pediIeKchl

5.2

3amuTa opranusma ot 6onesneld. IMMyHHas cuctema yenoBeka. KiieTounblil u
rYMOpaJbHBIH MMMYHUTET. BpoxaEHHBIN, NpuoOpeTéHHbIN crenuduueckuit
UMMYyHUTET. Teopus KIJIOHaJIbHO-CENEKTUBHOrO uMMyHHTeTa (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurtenbHble OTBETHI OpraHusmoB. Poib

BPOX/IEHHOT O MMMYHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBenocnas cuctema u e€ opranbl. Cep/iie, KpOBEHOCHbIE COCYIbl U KPOBb.

Kpyru kpoBooOparmenus. Pabota cepama u e€ perysnus

5.4

Ieixanue denoBeka. [uddysus ra3oB depe3 MOBEPXHOCTh  KIIETKH.
JlpixatenbHasi cucTeEMa 4YesloBeKa. JlpIxarenbHas NOBEPXHOCThb. Perysauus

JIbIXxaHus. J{prxaTeabHbIe 00bEMEBL




5.5

HI/IH_[eBapI/ITGJ'ILHaﬂ CucréMa 4YCJIOBCKaA. OTL[CJ'IBI MUIICBAPUTCIBHOIO TpaKTa.
HI/IHIeBapI/ITeJ'II)HI)IG KCIIC3bI. BHyTpI/IHOJ'IOCTHOG u BHYTPHUKJIETOYHOC

MUIIEBApEHUE

5.6

[TokpoBel u ux mnpousBogHble. Opranbl BbineneHus. [louku. Ctpoenue u
byHkuroHnpoBaHue HedpoHa. UIBTpAIHS, CEKPEIHs U 00paTHOE BCACHIBAHUE

KaK MEeXaHU3MBbI pabOThI OpraHoB BeineneHus. O0pazoBaHuEe MOYH Y YETIOBEKa

5.7

I[BI/I)KGHI/Ie yenoBeKa: MblleyHast cuctema. CKeleTHBIE MBIIIObBI 1 UX pa60Ta.

CtpoeHue U TUTIBI COCTUHEHUS KOCTEH

Teopus sBomtonuu. Pa3Butue Ku3HU Ha 3emie

6.1

OpomounonHas Teopus Y. Jlapsuna. Ilpennochlikd  BO3HHMKHOBEHUS
JnapBuHu3Ma. J)Ku3Hb U Hay4yHas aesateabHocTh Y. JlapBuHa.

JBrxyue cuisl sBomonny BUAOB 1o Y. /lapBuHy (BbICOKas HHTEHCHBHOCTH
pPa3MHOXKEHHUSI OpraHW3MOB, HacJeICTBEHHAs W3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmiienne cuaTeTnyeckoit Teopuu 3pomonuu (CTD). HeliTpanbHas Teopus
sBostoruu. CoBpeMeHHas SBOMIIOLIMOHHAs OnMoIoryusl. 3HaueHHE IBOIOLIMOHHON

Teopur B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPa

6.2

[Monynsauusa Kak sneMeHTapHas eauHuua 3Boirouuu. COBpeMEHHbIE METOJIbI
OLIEHKM TeHETHYECKOTO Pa3sHOoOpa3usi U CTPYKTypbl monmymsiuil. M3meHneHue
reHooH/Ia TOMYJISIUK KaK 3JIEMEHTapHOE HBOJIOIMOHHOE SBJIEHUE. 3aKOH
reHetndeckoro paBHoBecus [Ix. Xapnau, B. BaitnOepra.

OnemeHTapHble (AKTOPHl (ABMIXKYIIUE CHJIBI) OHBOMIONUU. MyTallMOHHBIN
nporecc. KomOunatuBHass wusmMeHuUMBOCTh. [Ipeiidp reHoB — ciyuaiiHble
HEHanpaBJeHHbIE HM3MEHEHHUS YacTOoT ajuleled B mnonmynsamusax. Oddekt
OCHOBATEA. Murpauuu. M3omsamua  monmysisiui: reorpaduueckas
(mpocTpaHCTBeHHas), Ononoruyeckas (penpoayKTHBHAS).

EcrecTBenHnbiii oTOOp — HampaBisoommi (aktop sBomonuu. Dopmbl
€CTECTBEHHOI0 OTOOpa: JBWXKYIUMH, CTaOWIM3UPYIOLIUM, pa3pbIBalOIUil
(mu3pyntuBHbIi). [TomoBoit 0TOOP.

[TpucnocoOeHHOCTh ~ OPraHM3MOB ~ KaK  pe3yslbTaT  MHUKPOAIBOJIOLMH.
BosHukHOBeHue mpucrnocoOieHud y  opraHu3MoB.  Apomop¢o3sl U
uanoagantauuu. [Ipumeps! npucnocobsieHnil y opranu3mMoB. OTHOCUTENBHOCTb
MIPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm U CTpyKTypa. BmumooOpa3oBanue Kak pe3yibTar
MUKpOIBOMONHH. M3omsnus — kmo4yeBoil hakTop BumooOpazoBanus. [lytu u
CroCcoObI BHJ1000pa30BaHUs: aJIonaTpUIEeCcKoe (reorpaduueckoe),
CUMITATPUUECKOE  (IPKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJIMILIONIU3AIIHS,

rubpuauzanus). JJuTensHOCTh IBOTIOIMOHHBIX MPOI[ECCOB.




Mexanu3mbl (popMHPOBaHUS OGUOJIOIMUECKOr0 pa3HOOOpas3usl.

Pouib 3BOMIOLIMOHHON OMOJIOTUH B pa3pabOTKe HAyYHBIX METOJ0B COXpPaHEHHUS
O6unopaznooOpasusi. MUKPOIBOIONMS U KOJBOJIOLHUS MMAPA3UTOB U UX XO3SCB.
MexaHnu3mbl (OpPMUPOBAaHUSA YCTOMYMBOCTH K AHTHOMOTHKAM U CIIOCOObI

O00pbOBI ¢ HEll

6.3

MeTtozas! n3ydeHuss MmakposBomonuu. [lageoHTomornyeckue METOAb! U3y4eHUs
sBomonuu. [lepexoansie GopMbl U GUITOreHETUYECKUE PSIbl OPraHU3MOB.
buoreorpaduueckre MmeToab! n3ydeHus sBoonnu. CpaBHeHue Gpaopsl v hayHbI
MaTEepUKOB U OCTPOBOB. buoreorpadguueckue odmactu 3emuu. Buabi-sHneMuxu
U PEIUKTHI.

OMOpHOIOrHYeCKHEe U CPaBHUTEIBbHO-MOp(dosornyeckue MeToAbl H3ydeHus
HBOMIOLMHU. ['eHeTndyeckne MEeXaHM3Mbl SBOJIIOLUMU OHTOTE€HE3a WM MOSIBICHUS
ABOJIIOLIMOHHBIX HOBIIECTB. [ OMOJOrMYHBIE M  AHAJOTMYHbIE OpPraHbI.
PynumenTtapHble  opranbl M aTaBU3Mbl.  MOJIEKYJSIPHO-TE€HETUUECKHUE,
OMOXMMHUYECKHME U  MaTeMaTU4YeCKHMEe METOJIbl HM3Y4YEHUS  3BOJIIOLUU.
I'omonoruunsle reHpl. COBpEMEHHBIE METO/IbI TOCTPOCHUS (PUITIOT€HETHUECKUX
JIEPEBbHEB.

XpOMOCOMHBIE MyTaIlH U 3BOJIOIHS T'€HOMOB.

OOmme 3aKOHOMEpPHOCTH (MpaBuia) 3BOIIOIUMU. HeoOpaTHMOCTh IBOIIOIHH.

AnantuBHas paauaiys. HepaBHOMEpHOCTb TEMIIOB SBOJIIOIIMU

6.4

Hayuynbple rumoTe3bl MNpPOUCXOXKACHHUS JKM3HM Ha 3emie. AOuoreHes u
naHcrepmus.  JloHaydyHble  TPENCTABIEHHS O  3apOXKICHUHM  KU3HU
(kpeanmoHu3M). I'Mmore3a MOCTOSIHHOIO CaMO3apOXKIAEHHUS JKU3HU U €€
onpoBepxkenne onbitaMmu . Penu, JI. Cnammanmanu, JI. Ilacrepa.
[TponcxoxeHne )KU3HU U aCTPOOHOJIOT S,

OcHOBHBIE 3Tallbl HEOpraHuueckoi 3somonuu. [InanetapHas (reosiorndyeckas)
IBOJIOLMSA. XHMHMUYECKas 3BOIIONUSA. AOUOT€HHBIM CHUHTE3 OpraHU4eCKHX
Beniects U3 Heopranudeckux. OnbiT C. Musuepa u I'. HOpu. OOpazoBanue
noymMepoB U3 MoHomepoB. KoanepBatnas runore3a A.M. Onapuna, runoresa
neppuuHoro OynpoHa JIx. XonnmelHa, reHeTHdeckas rumore3a . Meémnepa.
Pu6o3umer (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH 1 BO3HUKHOBEHUE MPOTOKIIETKH.

Ucropust 3emiin 1 Meroanl €€ uzydeHus. Vickonaemble OpraHM4YecKue OCTaTKH.
I'eoxpononorus u e€ meronsl. OTHOCHTENbHAS W a0COMIOTHAS T€OXPOHOIOTHSI.
I'eoxpoHONOrnYecKas mKaaa: 30Hbl, 3pbl, IEPUOABI, JIOXU.

HauanbHble 3Tansl opranndeckor 3BoOLMH. [losBICHNE U BOIIOLUS NTEPBBIX

KJIETOK. OBoJiolMg Meraboim3Ma. BO3HHKHOBEHHE TMEPBBIX HKOCHCTEM.




CoBpeMeHHbIE MUKpOOHBIE OHMOIUIEHKM KaK aHaJor IMEpBbIX Ha 3emie
cooOurecTB. CTpomMaToauThl. IIpoKaprOThl U HYKapUOTHI.

[TpoucxoxaeHue 3yKapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOHCXOXKIECHUE
BUpYyCOB. IIponcxokeHHMEe MHOIOKJIETOYHBIX OPraHu3MoOB. BoO3HUMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE JTambl SBOJIONMHM BHICHIMX pacTeHud. OCHOBHBIE apoMopdo3bl
pactenuil. Brixon pacteHuii Ha cymy. I[losBieHHe CIIOPOBBIX pPAacTEHUU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. [IpoucxoxkaeHue NIBETKOBBIX
pacTeHul.

OCHOBHBIE 3Tambl SBOJIIOIUU JKUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bI
JKUBOTHBIX. Benackas ¢ayna. KeMOpuiickuii B3pbIB — IIOSBJIEHUE COBPEMEHHBIX
Tunos. [lepBbie xopaoBbIe )KUBOTHBIE. JKM3HB B Bojie. DBOJIIOLNS 103BOHOYHBbIX.
[Tpoucxoxnenne ampudbuit n penTimid. [IporncxokaeHrne MICKOMUTAIOINX 1
ntul. [Ipuanun kmoyeBoro apomopdosza. OcBoeHue OeCrO3BOHOYHBIMU H
M103BOHOYHBIMU KUBOTHBIMH CYLIH.

Pa3Butue )xu3HM Ha 3emiie 110 3paM U NepuoiaM: apxeil, poTepo30ii, naneo3ou,
Me3030M, KaiHO30H. OOmas XapakKTepUCTUKAa KJIMMaTa W TIeOJIOTHYECKUX
npoueccoB.  IlosBieHne U pacuBeT  XapaKTepHbIX  OPraHU3MOB.
VYrineobpa3oBaHue: €ro yCJIOBHsI U BIUSHUE HA Fa30BbI COCTaB aTMOC(EPHI.
MaccoBbie BBIMHpPAaHHSI — JKOJIOTHUECKHE KPU3HCHI npouuioro. IIpuumHbel u
CJIEZICTBHSI MAaCCOBBIX BbIMUpaHU. COBPEMEHHBIN 3KOJOTMUECKHI KPU3HUC, €ro

0COOEHHOCTH

6.5

Paznensr m 3amaum aHtponosnorud. Meronabl anTpomnosiornd. CTaHOBIIEHHE
MIPEJICTABJICHUI O MPOUCXOXKIEHUH YesoBeka. COBpeMEHHbIE HayUHbIE TEOPHUH.
CXxo0ncTBO 4YenoBeka C )KMBOTHBIMU. CHCTEMATHYECKOE IMOJOXKEHNE YeJIOBEKa.
CBuzerenbcTBa  CXOJCTBA  4YEJIOBEKAa C  JKMBOTHBIMU:  CpPaBHMTEJBHO-
MOpdoJIOTHUECKHE, AMOPUOJTIOTHYECKHUE, bU3HOI0TO-OMOXUMUYECKUE,
noBefeHUyeckue. OTIUYMS YeIOoBEKa OT KUBOTHBIX. [IpsAMoxoxkaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM IpPHU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra U BTOPOM
CUTHAJIbHON CHUCTEMBI.

JBrxyume cuibl ((pakTopbl) aHTPOIOreHe3a: OMOJOrHYecKHe, COLMAIbHBIE.
CooTHoleHne ONOIOrMYeCKUX U COLMATIbHBIX (PaKTOPOB B AaHTPOIIOTI'€HE3E.
OcCHOBHBIE CTaguM AHTPOIIOreHe3a. ABCTPAJIONUTEKH — JBYHOTHME IPEIKH
mojeil. YenoBek yMenblid, IEpBbIE HM3TOTOBJECHUS Opyauid Tpyna. Yenosek
MPSMOXOSIIMA W TEPBBIA BBIXON Jofed 3a mpenensl Adpuku. YemoBek
reliienb0eprekuii — OOl MPeIoK HEaHIEePTATbCKOr0 YelIOBeKa M YelIOBeKa
pasyMHoOro. YenoBek HeaHJAEpPTaJbCKUN KaK BUJ JIOJAEH XOJOAHOIO KIIMMAaTa.
UYenoBek pa3yMHBIM COBPEMEHHOI'O THUIIA, JEHUCOBCKUI 4YEJIOBEK, OCBOCHHUE

KOHTHHEHTOB 3a mpeaenaMu AQpuku.




OBOJIIOLIMSI COBPEMEHHOI'0 4yesloBeKa. ECTeCcTBEHHbIM O0TOOp B MOMYNALHUSIX
yenoBeka. MyTallMOHHBIN mporece U noauMmopousM. IlonynsnuoHHble BOJIHBL,
npetid reHoB, Murpamus u «3hPEeKT OCHOBATEINS B MOMYJIALHIX COBPEMEHHOTO
YeoBeKa.

Yenoeueckne pacel. Ilonstme o pace. bonbmme pacel: eBponeougHas
(eBpasmiickasi), aBCTpaJIO-HETpOHWHAsl (PKBATOpUAJIbHAs), MOHTOJIOMTHAS
(a3marcko-amMepuKaHCKas). BpeMss u myTH pacceieHus: yeloBeKa IO IJIaHeTe.
EnvHcTtBO uenoBeueckux pac. HayuHas HecOCTOSATENBHOCTb pacu3Ma.
ITprucnocoOIeHHOCTh YENOBEKa K Pa3sHbIM YCIOBUSM OKPY)KaIOIIEH CpeJsl.
Bmusnue reorpadmueckoil cpenbl M aApeiida TeHOB Ha MOPQOIOTHIO U

(bU3HONOTHIO YETIOBEKa

DKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3anauu 3xoaoruu. CBsA3b SKOJIOTUU C APYTUMU HAYKAMH.
Metoasl skonoruu. IloneBbie HaOMOAEHHS. DKCHEPUMEHTHI B JKOJIOTHHU:
npupoaHeie U JabopaTopHble. MojenupoBaHue B SKOJOTHU. MOHUTOPUHT

OKpYKaloIel cpeibl: JOKaIbHBIA, PETrMOHATBHBIA U I'JI00aIbHBIH

7.2

Dkonoruyeckue (GpakTopsl U 3aKOHOMEPHOCTH X AedcTBus. Kiaccuduxanus
HKOJIOTHYECKUX (PaKTOpOB: abMOTHYECKHE, OMOTHYECKHE, AHTPOIOrEeHHBIE.
OOmme 3aKOHOMEPHOCTH JAEUCTBHS OJKoOJIOTHYeckuX (akTtopoB. IlpaBuio
munumyma (K. Ilnpenrens, FO. JIu6ux). TonepaHTHOCTh. DBPHOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuorndeckue paktopbl. CBET Kak dKoJorudeckuii ¢pakrop. JlelicTBrue pa3HbIX
YYAaCTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. OKOJOIMYECKHE TPYIIIIbI
pacTeHUN M JKMBOTHBIX I10 OTHOLIEHUIO K cBeTy. CHrHallbHas pojb CBETA.
doTonepuoausm.

Temmnepatypa kak »dkojorudeckuii (akrop. J[lelictBue TeMmriepatypsl Ha
opranu3Msl. [loiikuI0TepMHBIE U TOMOHOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIEC OPraHU3MBbl.

BnaxxHocte kak 3konoruyeckuit Qakrop. IlpucnocobiieHuss pacteHuid K
nojJiep>KaHuto BogHOro Oananca. Kmaccudukaiys pacTeHuid Mo OTHOIICHUIO K
Bojie. [Ipucrnoco0aeHus )KUBOTHBIX K U3MEHEHUIO BOJTHOT'O PEXXKHUMA.

Cpenbl OOMTaHMS OPraHW3MOB: BOJHAs, HA3€MHO-BO3]YIIHAs, IOYBEHHAs,
IyOMHHAsT TIOATNOYBEHHAs, BHYTpUOPraHu3MeHHas. DOU3HKO-XUMUYECKHE
0COOEHHOCTH cpell OOMTaHHsI OpraHu3MoB. [IpucmocoOiieHuss OpraHu3MoOB K
KU3HU B pa3HBIX cCpeaax.

buonornueckue putmbel. Buemmnne u BHyTpeHHUE putMmbl. CyTOuHbIE U
roJu4yHble puTMBI. [IprcnocO0IeHHOCTh OPraHU3MOB K C€30HHBIM U3MEHEHUSIM

YCJIOBUI XKU3HU.




Kusuennble popmbl opranusmoB. [lonstue o xu3zHeHHoi gopme. XKuzHeHHbIE
(dopMbl pacTeHHil: JepeBbsi, KyCTAPHUKU, KyCTaPHUUKH, MHOT'OJIETHUE TpPaBBhl,
oJiHOJIeTHHE TpaBbl. JKU3HEHHbIE ()OPMBbI )KUBOTHBIX: THIPOOMOHTHI, T€00U OHTHI,
a’poOuoHThl. OCOOEHHOCTH CTpOEHUs U 00pa3a KU3HHU.

buotnueckue ¢axtopsl. Buasl 6noTHyecKnx B3aMMOJCHCTBUI: KOHKYPEHIINS,
XUIHUYECTBO, cuMOKO03 U ero Gopmel. [lapasutusm, koonepaius, MyTyalu3M,
KOMMEHCaJIu3M  (KBapTUPAHTCTBO,  HaxieOHuuecTBO).  Herpoduueckue
B3auMozelcTBus  (Tomuueckune, Qopuueckue, ¢dabpudeckue). 3HAUCHHE
OMOTMUYECKUX B3aUMOJEHCTBUN ISl CYIIECTBOBAHUS OPraHM3MOB B Cpefe

obutanus. [IpyHINIT KOHKYPEHTHOIO U CKIIIOUEHUS

7.3

DKOJIOTUYECKHUE XaPAKTEPUCTHKU MOMyJsiiuu. [lomymsius kak Ouojgornyeckas
cuctema. Pojb HEOTHOPOIHOCTH Cpelbl, GU3UIECKUX OaphepoB M 0COOEHHOCTEH
Ouonoruv BUAOB B ((OPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPBI MOMYJIALHHA.
OcHOBHbBIE TIOKAa3aTeNu IMOMYJSILMHU: YHCIEHHOCTh, IIOTHOCTh, BO3pAacTHAS U
MoJIoBasi CTPYKTYypa, PpOXKIAAEMOCTb, MPHUPOCT, TEMII POCTa, CMEPTHOCT,
MHTpaLHsl.

DKoJIoru4yecKkass CTpyKTypa nomyjsiud. OLeHKa YUCICHHOCTH MOMYJISALHUY.
JluHaMuKka nomyJsiiuu U €€ peryJsiius. buotnueckuii moTreHran NonyJsiiuu.
MopaenupoBanue AWHAMUKA nonyiasiuuu. KpuBble pocTta YHCIEHHOCTH
nonyysiquu. Kpusble BeKMBaHUSA. Peryisnus 4MCIeHHOCTH TMOIMYJISLHM: POJIb
(akTOpOB, 3aBUCAIIMX M HE 3aBHCAINIMX OT IUIOTHOCTH. JKOJOTHYECKHE
crpareruu BuaoB (I- u K-ctparerun).

[TousiTue 00 oSKojOrMyeckod Hume Buaa. MectooOuTaHue. MHoromepHas
Mojienb 3Kkonorunueckor Humm k.M. XatunHcoHa. Pa3Mepsl 5KOIOTHYECKON
Hu. [loTeHnnanbHas v peau30BaHHAs HUIIIN.

Bung xak cucrema nonynsiui. Apeaisl BUAOB. Buabl M UX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TMOBENEHHUS M  MHUTpPAlMil  >KMBOTHBIX.

buonoruueckne HHBa3UMU 9YXCpPOJAHbIX BUJIOB

7.4

CoobmiectBa opranu3moB. buoneHo3 u ero crTpykrypa. CBsizu Mexay
opraHu3sMaMM B OMOIEHO3e. DKOcHUCTeMa Kak OTKpbiTas cuctema (A.JDx.
Tencnu). @yHKUMOHAIBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHH. TpopuyecKue Eenu U CETH.
AbGuotrueckue 010k 3kocructeM. [10UBBI M Wbl B dKocucTeMax. KpyroBopot
BEILECTB U MOTOK 3HEPI'HH B HKOCHUCTEME.

OCHOBHBIE ITOKA3aTENN dKOCUCTEMBI. broMacca U MpoAyKIHs. DKOJIOTHYECKUE
nmUupaMuJbl HUCECII, OHnoMaccel U OHCPIuu.

HampaBneHHble 3aKOHOMEPHBIE CMEHBI COOOIECTB — cyKueccuu. [lepBuunble u

BTOPUYHBIC CYKHECCHUU U HX IMIPUYIUHBI. AHTpOl'IOFeHHI)Ie BO3}1€I710TBI/I$I Ha




cykueccuu. KimmakcHoe —cooOmiectBo.  buopasHooOpasue u  mojiHOTa
KpPYrOBOpPOTA BEILECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[TpuponHpie 3KOCHCTEMBI. AHTPONOrE€HHbIE 3KOCHUCTEMBL. ATrpPOIKOCHCTEMA.
ArporeHos. Paznnuus Mexay aHTpOIOreHHbIMU U IPUPOAHBIMU SKOCUCTEMAMH.
VYpb6oskocuctemsl. OcHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['opozackas ¢iiopa
u ¢ayna. CuHaHTpomM3anus TOPOACKOW dayHbl. buomnorudeckoe wu
XO3SHCTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(opMHUPOBaHUs OCHOBHBIX B3aUMO/IEHCTBUI OPraHU3MOB B 3KOCHUCTEMAX.
[IepeHoc 3HEpPrUM 1 BEMIECTB MEXKAY CMEKHBIMU DKOCUCTEMAMU. Y CTOWYUBOCTh
OpPraHu3MOB, TMONYJSIUUHA M DKOCHUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPONOr€HHBIX BO3/1EHCTBUI

7.5

buocpepa — oOmennanerapHas o000j0uka 3eMiM, IJ€ CYLIECTBYeT WM
cyuiecTBoBajia ku3Hb. YueHue B.W. Bepnanckoro o Ouocdepe. Ob6nactu
o6uocdepsl u €€ coctan. J)KuBoe BemecTBo 6rochepsl U ero GyHKIHHU.
3aKOHOMEpPHOCTH CyliecTBOoBaHMsI Ouocdepbl. OcobeHHOCTH Onochepbl Kak
rI00anbHON  dKOcucTeMBbl. J(MHammdeckoe paBHOBecMe B Oumocdepe.
KpyroBopotbl BemiectB U OMOreoXuMuueckue LHKIbI (yriaepoja, aszora).
PutmMuuHOCTS siBJIeHUH B Onocdepe.

3oHanbHOCTH Onochepsl. [Tonstue o 6mome. OCHOBHBIC OMOMBI CYIIH: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIC M IIMPOKOJMCTBEHHBIE Jeca, CTelHu, CaBaHHBI,
MYCTBIHH, TPONUYECKUE Jieca, BBICOKOrOpba. Kimmar, pacTUTENbHBIH W
’KMBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa U (YHKIUS KUBBIX CHCTEM, OI[EHKAa UX PECYpPCHOro MOTEHIHala U

6uocdepHbIx QyHKINN

7.6

DKOMOrMuecKue KpU3KChl M UX MPUYUHBL. Bo3neiicTBue uenoBeka Ha 6nocdepy.
3arpsizHeHue Bo3ayHon cpeapl. OXpaHa Bo3ayxa. 3arpsi3HeHUE BOJHON CPebl.
Oxpana BogHbIX pecypcoB. Pa3pymienne noussl. OxpaHa IOYBEHHBIX PECYPCOB.
W3menenue kaumara.

AHTpONOreHHOE BO3JCHCTBUE HAa PACTUTENBHBIA M KUBOTHBIM Mup. OXpaHa
PACTUTEIBHOIO U KUBOTHOrO MHUpa. OCHOBHBIE IIPUHLIUIIBI OXPAHbI IIPUPOJBI.
Kpacubie kHuru. Ocobo oxpansembie npupojnbie tepputopuu (OOIIT).
boranuueckue caibl 1 30010rMUECKHE TTAPKH.

OCHOBHBIE NPUHLMIBI YCTOWYMBOILO pa3BUTUS YEJIOBEUECTBA M IPUPOABI.
PanuoHanbHOE  IPUPONONOJIB30BAHUE M COXpaHEHUE  OHOJIOrMYECKOro

pa3zHooOpa3us 3eMin




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

buonorus. buonorudeckue cuctemsl u npoiuecchl. 10 kinace: yaeOHUK AJis
o01eo0pa3zoBaTebHBIX Opranu3anuii (yriyOoaeHHbI ypoBeHs)/ TepemoB A.B.,

[lerpocoBa P.A. M.: Muemo3uHna, 2025.

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

1. Koznora T.A., Kyumenko B.C. buosnorus B Tabimmax 6-11 kiaccsl.
CnpaBounoe ocobue. - M.: JIpoda, 2002;

2. baryeB A.C, I'ynenkoBa M.A., EneneBckuii A.l'. buonorus. bonpmion
CIPAaBOYHUK JIJIsl ITKOJIBHUKOB U TIOCTYMAIONINX B BY3bL. - M.: [Ipoda, 2004;

3. bonrosa U.B. Coopnuk 3amay mo OO1ei 6Moa0ruu i MOCTYNAIOMINUX B
BY3hl. - M.: «Onukc 21 Bex» «Mup u odpazoBanuey», 2005;

4. MennukoB b.M. buonorus: ¢opmbl 1 YpOBHH 3KU3HU: TOCOOUE AJIS yUALTUXCS

/ B.M. MennukoB. - 2-e usn., nepepad. - M.: [IpocBemenue, 2006r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
UHTEPHET

1.Poccuiickas aeKTpoHHAs IIKOIa

2. http://school-collection.edu.ru/).«Enunas komiekuus L{uppoBsix
Oo6pazoBarenbHbix Pecypcosy

3. http://www.fcior.edu.ru/



4. www.bio.1september.ru — raszera «bromorus»

5. www.bio.nature.ru — Hay4HbIC HOBOCTH OMOJIOTHH

6. www.edios.ru — Diaoc — HEHTP TUCTAHIIMOHHOTO 00Pa30BaHM

7. www.km.ru/education - yaeOHbIe MaTepuabl ¥ cJI0Bapu Ha caite « Kupusmt u
Medoaunii»

8. http://video.edu-lib.net — yueOHbIe hrBMBI
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