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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHoMy mnpeamery "buonorus" (nmanee - Ouosnorus) Ha
YpOBHE cpenaHero obmiero obpazoBanus paspaboTaHa Ha ocHoBe dDemepaabHOTO
3akoHa ot 29.12.2012 N2 273-®3 «O06 obpa3oBanun B Poccuiickoit @enepanumy,
OI'OC COO, Konuenuuu mnpenojaBaHusi ydyeOHoro mnpeaMera «buosiorus» u
OCHOBHBIX IOJIOKEHUH (henepanibHON paboueil MporpaMMbl BOCITUTAHUS.




VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenusa (10-11
KJIaCcChl) SIBJISIETCS OJTHUM W3 KOMIIOHEHTOB NpeaMeTHou obnactu «EcTtecTBEeHHO-
HayuHble npeametbl». CormacHo mnojoxeHusmM OI'OC COO npodunbHbIe
y4yeOHbIe MPEeIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepeHnmanu  O0y4eHHs] Ha YpPOBHE CpelHero oOiiero oO0pa3oBaHHUsS U
MPU3BaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01mumM, cpeqHuM MpodeCcCUOHANIBHBIM U BBICIITUM 00pa3oBaHueM. B To e Bpems
KOKIBIA M3 JTUX Y4YEOHBIX TMPEIMETOB JOJKEH ObITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE pelIeHUe O00pa30BaTENIbHBIX, BOCIUTATEIILHBIX U Pa3BUBAIOLIUX
3a/lay, CBA3aHHBIX C MpodopueHTanueil o0ydaromMuXcss U CTUMYJIMPOBAHHEM
UHTEepeca K KOHKPETHOM 00JlacTh HayyHOro 3HAHHUA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHUEHN, TICUXO0IOTUEN, CHOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpeamery "buosorus" naér mpencraBieHue o
HeNMM M 3ajadax u3ydeHus ydeOHoro mpenvera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeenseT o0s3aTeIbHOe (MHBAPUAHTHOE) MPEIMETHOE CO/IEpKAHUE, €T
CTPYKTYpPHpOBaHHE TIO pa3zjellaM UM TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIe0BATeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana c y4&Tom
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKKM Y4eOHOro Tmpoiiecca,
BO3pAcCTHBIX OCOOEHHOCTeHW oOydaronuxcs. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHLHUII TPEEMCTBEHHOCTH C HM3y4Y€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oyarojaps uYeMy MpPOCMAaTpUBaeTcs
HANPaBJICHHOCTh Ha  TMOCJENyIolee pa3BUTHE OHMOJIOTHYECKUX  3HAHUM,
OpUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIILICHUS, TMPEACTaBICHU O 370pOBOM o0Opa3e >KHU3HHM, Ha
BOCITUTaHHE OEPEKHOTO OTHOIICHHS K OKpYXKaroIled NpupoaHor cpeae. B
nporpaMMme o OMOJOTHMU Tak)Ke IMOKa3aHbl BO3MOXKHOCTH Y4eOHOTO MpeameTa
«buonmoruss» B peamusanuu  TpedoBanud DPI'OC COO K MIAHHUPYEMBIM
JUYHOCTHBIM, METANpEeJIMETHBIM M TIPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
GbopMHUpOBaHUM  OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATENbHOW  JIEATEIHLHOCTH
Oo0yyaroUuMxcs MO OCBOCHUIO COJAEpKAaHMS OMOJOTMYECKOro oOpa3oBaHHs Ha
YPOBHE CPEJTHETO 00IIero 00pa3oBaHHUs.

VY4eOnbiii npeameTr «buonorus» Ha ypoBHE CpeaHETo 00Imero oopa3oBaHUS
3aBepmaeT OuoIoTMYecKoe o00pa3oBaHWE B IIIKOJE W OpPUCHTUPOBAH Ha
pacIvipeHre W yriyoJieHne 3HaHWN OOydYaronuxcs O JKMBOW MPHUPOJE, OCHOBAX
MOJICKYJIIPHOW W KIIETOYHOW OWOJIOTHH, SMOPHOJIOTHH M OWOJIOTUH Pa3BUTHS,
TE€HETUKH, CEJIEKIIUU, OMOTEXHOJIOT MU, SBOJTIOIIMOHHOTO YUYEHHUS U SKOJIOTUU.

N3yuenne yueOHoro mpeamera «buonorus» Ha yriyOJIe€HHOM YpOBHE
OpPUEHTHPOBAHO HA MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOUEMY MOJYYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsi B  By3aX M OpTraHU3alMSAX  CPEIHErO
npodeccuoHabHOTO 00pa3zoBaHus. OCHOBY €ro COJIep>KaHUsI COCTABISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, MOJYYEHHBIX TMPU U3YYEHUH  OO0YydYaroIIUMUCS



COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3e0B OMOJOTHH HA YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 knmaccax 3Tu 3HaHMS MOJNYy4aroT pa3zBuTHe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepusiX, OpPraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX KU3HH,
JOTIOJTHUTENIBHO BKJIIOUEHBI OMOJIOTUYECKHUE CBEJICHUS IPUKIATHOTO U TOMCKOBOTO
XapaKTepa, KOTOPhIE MOXKHO HCMOJb30BaTh KaK OPUEHTUPHI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3mokHa Takxke HMHTErpanus OMOJIOTMYECKMX 3HAHUHA C
COOTBETCTBYIOIIUMU 3HAHUSIMHU, IMOJYUYECHHBIMH OOYYAIOIIMMUCS TPU HU3YyYECHUU
bu3uKH, XUMUH, Teorpapuu U MaTeMaTHUKH.

Crpyktrypa mnporpamMMmbl 1o yudeOHOMYy mipeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH M DBOJIIOIMOHHBIA TMOJAXOJBI K U3YYEHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS KUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3aIlUU, YBOJIIOIMYA OPraHUuYECKOro Mupa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus 1utaHetsl. Tak, B 10 kmacce
U3YYaIOTCS OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OWMOJOTUM, IMOPHOJOTHH U
OMOJIOTUU Pa3BUTHS, TEHETUKU U CEJICKIMU, OMOTEXHOJOTHMH M CHUHTETHYECKOU
OMOJIOTHH, AKTYaJU3UPYIOTCS 3HAHUA OOydYarolIuXxcsi MO0 OOTaHUKE, 300JIOTHH,
aHaromuu, Qusnonorun uenmoBeka. B 11 kiacce H3ydarOTCs HSBOJTIOIMOHHOE
y4eHHe, OCHOBBI HKOJIOTHUH U yueHue o ouocdepe.

VYyeOubiii  mpeamer  «buonorusi»  mpu3BaH  00ECHEYUTh  OCBOCHHE
oOy4JaromuMHCs OMOJOTUYECKUX TEOPUH M 3aKOHOB, UJEH, MPUHIIUIIOB U MPaBUJI,
JIeKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUpA, 3HAHUH O
CTPOEHUHU, MHOrooOpa3uM MU OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOMYJIAINH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIOIIMXCA HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTHH, IPUKIAJHBIX ACMIEKTaX OUONOTHYEeCKUX 3HaHUHU. [[7s
pa3BUTHS U TOIJEPKAHMUS HWHTEpeca OO0ydarolmuxcsi K OWOJIOTMM Hapsiay Co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOTO MaTepuaja B COJACPKaHUU MPOTPAMMBbI
Mo OMOJIOTUH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOM WJIM WHOW 00IacTh OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeHBIX
YVUEHBIX B pEIIEHNE BAKHEHITUX OMOJIOTHYECKUX U IKOJIOTHIECKUX TTPOOIIEM.

Lens uzyuenust yueoHoro npeamera «buonorus» Ha yrayOnéHHOM ypOBHE —
OBJIaJIcHNE  OOy4YalOIUMHUCS  3HAHUSAMU O  CTPYKTYPHO-()YHKIIMOHAIBEHON
OpraHu3alMy >KUBBIX CHCTEM pa3HOTO paHra MW NOpPUOOpPETEeHHE yMEHUU
MCITIOJIB30BaTh ATU 3HAHUSA B (POPMUPOBAHUU MHTEpECA K OMPENEIEHHONW 00IacTH
mpoecCHOHaNbHON NIeITeNTbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBIOODPY
y4e0HOTO 3aBeICHMS IS TPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHUsI.

JlocTkeHue 1enu u3ydeHus: ydeOHoro mpeamera «buornorus» Ha
yIIyOJIEHHOM YPOBHE 00ECIIEUMBAETCS PEIICHUEM CIICIYIONIUX 3a/1ay:

OCBOCHHME OOYYAIOIIUMHCS CUCTEMBbI OMOJIOTHUYECKHWX 3HAHWU: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHIIEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUiiax, COCTABIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O



CTPOCHHHM, MHOTO0Opa3Wh U OCOOEHHOCTSAX OMOJIOTMYECKHX CHUCTeM (KJIeTKa,
OpraHu3M, MonyJsiius, BUa, OMOreoLeHo3, ouocdepa); 0 BELAAIOIINXCS OTKPBITHAX
Y COBPEMEHHBIX UCCJIEIOBAaHUAX B OUOJIOTHUH;

O03HAKOMJICHHE OOYydYalolmMXcsi C METOJAaMHu IIO3HAHUS >KUBOM MPUPOIBI:
UCCJIEeI0BATEIbCKUMHU  METOJAaMU  OMOJOTMYECKUX HAayK (MOJIEKYJISApHOM W
KJIIETOYHOM OWOJIOTHUH, SMOPHUOJIOTUM U OWOJOTHM DPa3BUTHS, TEHETUKU U
CeJeKIIMM, OWUOTEXHOJIOTMM M CUHTETUYECKOW OHOJIOTHH, TaJICOHTOJIOTHH,
DKOJIOTUM);  METOJJaMH  CAMOCTOSATEIIbHOTO  MPOBEICHUS  OHMOJIOTHYECKUX
uccienoBaHuid B JjabopaTopud W B npupoae (HaOmoJaeHue, HU3MepeHue,
AKCTIIEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJIcHUE OOYyYalOIUMHUCS  YMEHUSIMU: CaMOCTOATENIBHO  HaXOJUTh,
aHAJM3UPOBATh M HCIOJIb30BaTh OMOJOTHYECKYIO HH(POPMAIUIO; TMOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CUMBOJIMKOM;, YCTAaHaBJIMBATh CBSI3b MEXKIY
pa3BuUTHEM OHOJIOTHM U  COLMAIBHO-DKOHOMHYECKUMH U  IKOJOTUYECKUMU
npoOjieMaMH YeJIOBEUECTBA; OICHUBATH IOCIEJCTBUSI CBOCH JCATEILHOCTH IIO
OTHOIIICHUIO K OKPYXaIoIIeH TNPUPOJHOU cpeae, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO0  OKPY’KAIOIIUX  JIIOJIeH; OOOCHOBBIBATH U COOJIIOAATH  MEpHI
npouIakTUKU WHOEKIIMOHHBIX 3a00JICBAaHUM, MTpaBUJia TIOBEJICHUS B MPUPOJC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM >KU3HEICATEIHHOCTA B YpPE3BBIYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAYUYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHY;

pa3BUTHE Y OOYYaIOIIUXCS WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B IIpoOlleCC€ 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITHSIMH U COBPEMEHHBIMHU
UCCJICIOBAaHUSAMH B OWOJIOTHH, pEHIaEMBIMH €10 MpoOJeMaMu, METO0JIOTHEH
OMOJIOTUYECKOTO UCCJIeIOBAHMS, IPOBEICHUS AKCIIEPUMEHTATBHBIX
UCCJICIOBAaHUM, PEIICHNUs OMOJIOTHUECKHUX 3a/1ad, MOJICIUPOBAHUS OHMOIIOTHUECKHUX
00BEKTOB M IIPOIICCCOB,;

BOCIIUTaHUE Y 00YyYarONIMXCs [IEHHOCTHOTO OTHOIICHHS K KUBOW MPUPOJIC B
1IEJIOM M K OTJEIBHBIM €€ 00bEeKTaM U ABJICHUSIM; (OPMUPOBAHUE HKOJIOT UUECKOH,
TeHETHYECKOW TpaMOTHOCTH, OOIIeH KyJbTyphl TIOBEACHHS B TIPUPOJIE;
MHTErpallii €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHne  O0y4yalomMMUCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
MIPUPOJIONOIB30BAHUHN (COOJIOIEHUE MPAaBUI MOBEACHUS B NPHUPOJE, OXPaHbI
BHJIOB, 9KOCUCTEM, OHoc(hepsl), COXpaHEHHH COOCTBEHHOTO 370POBbS M 3JI0POBBS
OKpYyXalomux Jroae (coOmromenust Mep mnpodumakTuku — 3a0oneBaHUM,
oOecrieueHue OE30MACHOCTU IKU3ZHENEATCTFHOCTH B YPE3BBIYANHBIX CHUTYyAIHSIX
MPUPOJTHOTO UM  TEXHOTEHHOTO  XapakTepa) HA OCHOBE HCHOJIb30BaHUS
OMOJIOrMYECKUX 3HAHUW U YMEHUM B TOBCEIHEBHOM KU3HU;

CO3JJaHH€  YCIOBUM  JJisI  OCO3HAHHOTO  BbIOOpa  OOyYarolIMMUCS
WHAUBUYAJTbHON 00pa3oBaTeIbHOM TPaeKTOPHH, CIIOCOOCTRBYIOIIEH



nocieayonemMy MNpopecCHOHATBPHOMY CaMOOMIPEIEICHNI0, B COOTBETCTBHH C
VH/IMBHUIyaJIbHBIMH HHTEPECAMH U TOTPEOHOCTSIMH PETHOHA.

OO01iee 4ncao YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMH Ha YIIIyOJIEHHOM
YpOBHE CcpeliHero oliero oopaszoBanus, coctariser 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 knacce — 102 gaca (3 yaca B HEAEIO).

OT60p opraHu3amoHHbIX (HOPM, METOJOB U CPEACTB OOy4YEeHHS OUOJIOTUH
OCYIIECTBIISIETCS C Y4ETOM CHeUU(UKH €TO CONEp:KaHWsl W HAIMPaBICHHOCTH Ha
NpOAODKeHNE  OMOJIOTHUYeCKOro 00pa3oBaHUS B OpraHHU3aIUsIX CpPETHETO
po¢e€CCUOHATBHOTO U BHICIIET0 00pa30oBaHMUS.

O0s13aTenbHBIM yCIOBUEM MPU 00YUEHHH OMOJIOTUU HA YIiyOJIEHHOM YpOBHE
SBIISIETCSl TIPOBEJCHHUE JTA0OPATOPHBIX M MpakTH4eckuXx paboT. Takke yuactue
00y4aloNINXCs B BBHITIOJHEHUH MPOEKTHBIX U y4eOHO-UCCIIEIOBATENBCKUX padoT,
TEMaTHKa KOTOPBIX OMNpEAeNseTCS YYHTeJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUATBHO-TEXHUIECKUX PECYPCOB U MECTHBIX MTPUPOJIHBIX YCIOBUH.

COIAEPKXAHUE OBYUEHUASA
10 KJIACC

CopaepxaHue IporpamMMbl, BBIIEIIEHHOE KYPCUBOM, HE BXOAUT B IMPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrectanuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasi OMOJIOTHsI — KOMIUIEKCHasi Hayka. KpaTkas vcTopusi pa3BUTUA
Ouonoruu.  buonormueckue  HayKM M H3y4yaeMble MMM MPOOJIEMBI.
@yHIaMEHTaJIbHbIE, NPUKIAAHbIE KM [OUCKOBBIE HAYYHBIE UCCIEIOBAaHUSA B
ouomnoruu.

3Hauenne OMonoruu B (HOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptunel mupa. Ilpodeccun, cmszanHble ¢ Ouwonoruedd. 3HaueHHE OHWOJIOTHUU B
MPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKA: MEJULMHE, CEIbCKOM XO35IUCTBE,
MIPOMBILIUIIEHHOCTH, OXPAaHE MPUPOJIBL.

JdemoHcTpanumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. dapsus,
VY. I'apgeit, I'. Mennens, B. . Bepuaackui, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIk. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuiet u cxembl: «CBsi3pb OWONOTUM C APYTHMH Haykammy», «Cucrema
OMOTOTUYECKUX HAYK.

Tema 2. 7KuBble cCTeMbI U UX H3YUYEHHE

KuBbie cucTeMbl Kak MpeaMeT wuzyueHus Ouosoruu. CBOWCTBA KHBBIX
CHUCTEM: €IWHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W LEJIOCTHOCTD,
CJIOXXHOCTh M YIOPSIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpraHU3aLHs,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHUUBOCTD, POCT U Pa3BUTHE.



YpOBHH OpraHu3aluy >KUBBIX CHCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIN,
TKAHEBBIMH, OPTraHU3MEHHBIM, MOIYJIIHMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(OuoreouenoTuueckuit), oOuochepupiil. Ilponeccel, npoucxomsuMe B KUBBIX
cuctemax. OCHOBHbIE NpU3HAKU >KUBOro. JKuW3Hb Kak (opMa CyIIeCTBOBAHHMS
Matepuu. Hayku, nu3ydaronine >KMBbl€ CUCTEMBbI HA Pa3HBIX YPOBHSIX OpraHU3aIINH.

N3yuenue xuBbIx cucteM. Metonbl Ouonornueckoi Hayku. HaGmropenwue,
MU3MEPEHUE, IKCIEPUMEHT, CUCTEMaTU3alus, MetaaHanus. [lonarue o 3aBUCUMON 1
HE3aBUCUMOW niepeMeHHOU. IDmanupoBanue okcnepumenrta. IlocraHoBka u
npoBepka runore3. Hynesas runoresza. [lonsarue BbIOOpKH U €€ JOCTOBEPHOCTb.
Pa3bpoc B Ouonoruueckux pAaHHbIX. OIlEHKa JJOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpHuMHBI UCKaXEHHUs PE3yJAbTaTOB »JKcnepumeHTta. llonsitue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuupr u cxembl: «OCHOBHBIE TNpHU3HAKH >KU3HU», «buonornueckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpPraHU3alMd >KUBOMN
npupoae», «CTpoeHuE >KUBOTHOM KIETKM», «TkaHW KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metossl
U3YUYCHUS )KUBOU IPUPOIBI.

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHHE s IPOBEACHUS
HaOJII0ICHU, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHME pPa3IMYHBIX METONOB IIPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KJieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAS €AMHHUIIA KUBOro. Mcropus
oTKpeITHs KieTKu. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneiigen, P. BupxoB). OCHOBHBIE MOJOKEHHS COBPEMEHHOUN KIETOYHOMN
TEOPUHU.

Mertonbl  MONEKYISIpHOW W KIETOYHOW  OWOJIOTMH:  MHKPOCKOIIHS,
xpomatorpadus, 3eKTpodope3, METOJ MEUEHBIX aTOMOB, AuddepeHnnamILHOe
HEeHTPU(PYTUpOBaHUE, KYIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanHvix
K1emok. DNEKTpoHHass MUKpockonus. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. [lneligen, P. Bupxos, K. M.
bap.

Tabmuter u cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIM MUKPOCKOID,
«ctopus pa3BUTUS METOAOB MUKPOCKOIIUH.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KIETOK.



IIpakTnueckas padora «/3yuyeHue MeETONOB KJIETOYHOM OMOIIOTHH
(xpomatorpadus, asnextpodopes, audpdepeHnraIbHOE HEHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XUMHUYECKUNA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Boma u €€ poiib Kak pacTBOPUTENS, peareHTa, y4yacTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysiuuu. MuHepajibHble BElIEeCTBA KIETKU, UX OUOJOTrHuYecKas
poJib. POib KATHOHOB M AaHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonorndeckue mnoauMepsl. benku.
AMMHOKHUCTIOTHBIM cocTaB OeykoB. CTpyKTyphl OeiakoBoi MoJiekyibl. [lepBuunas
CTpYKTypa OeiKa, TeNnTuaHas CBsI3b. BTopuuHas, TpeTuyHas, 4YeTBEpTUYHAS
cTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Kimaccudukauus  Oenkos.
buonornueckue Gpynkiuu 6enkoB. [Ipuonsi.

VYraeBoabl. MoHOCaxapuabl, AUCAXapUIbl, OJIUTOCAXapUAbl U MTOJIUCAXAPUIBI.
O6muit  1aH  cTpoeHus U (PU3UKO-XMUMHYECKHE CBOWMCTBA  YIJICBOJOB.
buonornueckue QpyHKIIUM YTIIE€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdOOHBIE cBOMcTBa. Knaccudukaius Tunuaos.
Tpurnuuepuasl, dochoaunuasl, BOCKU, CTepouiabl. buonormdeckue QyHKIUH
munuaoB. O0mMe cBOCTBAa OMOJOTUYECKUX MEMOPaH — TEKYy4eCTh, CIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHUILIAEMOCTb.

Hykneunossie kucnotel. JJHK um PHK. CTtpoeHue HYKIEMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunuun komrminementapHoctu. IIpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnimpanb. Mecrtonaxoxaenue u ouonorndeckune ¢yukiuu JHK.
Buner PHK. ®ynkiun PHK B knetke.

Ctpoenune monekyiasl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornueckue pynkiuu ATD. BoccTaHoBICHHBIE TEPEHOCUUKHU, UX (PYHKIIHH B
kinetke. [pyeue wuyxneosuompugocpamer (HTD). CexBenuponanue JIHK.
Memoowbl cenomuru, mpancKpunmoMuKu, NPOMeoOMUKHU.

CrpykrypHass Ouonorus: OMOXUMHUYECKHE U OMO(GHU3UYCSCKHE HCCIICIOBaHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomolnekyn. Mooeruposarue
CmMpyKmypul U QYHKYuLl OUOMONEKYL U UX KOMNIIekcos. Komnvromepnuiii ouzatin u
OpeanudecKuil CuHme3 OUOMOJIEKYN U UX HeNPUPOOHbLIX AHATO208.

JdemoHcTpanumn

[Toptpetsr: JI. [Tomunr, /xx. Yorcon, @. Kpuk, M. Yunkunc, P. @pankiuH,
®. Conrep, C. IIpy3unep.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npuponae», «Pacnpenenenne XMuMHUYECKUX 3JIEMEHTOB B )KUBOU ITPUPOIEY.

Tabmuupl u cxembl: «llepuoamyeckass Tabauna XUMHUYECKUX 3JIEMEHTOBY,
«CtpoeHne MOJIEKYJbl BOJb», «BemecrBa B coctaBe opranuzmoBy», «CTpoeHue
MoOJeKylbl Oenka», «CTpyKTypbl O€JIKOBON MOJEKYJbl», «CTpPOCHHE MOJEKYI



yrieBosioBy, «CTpoeHue MOJIeKyJl JUNuaoB», «HyKIEHHOBBIE KUCIOTHIY,
«Ctpoenue monexynsl ATO».

O6opynoBaHue: XuMudeckas 1mocyzia 1 000pyJ10BaHue.

JlabopaTopHas padora «O0HapykeHHE OEJIKOB C MOMOIIbIO0 KaueCTBEHHBIX
peaKum».

Jlaboparopnass  paGora  «JlccnemoBaHWe — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoenue n GyHKIUH KICTKH

Tunsl KJIeToK: JyKapuoTHYeckas U MpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHAIbHBIE 00pa30BaHUS KIETKH.

Ctpoenue npokapuoTHueckoi kieTku. Kiuetounas crenka OakTepuil u apxei.
Oco0eHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecTO U pojib NPOKApUOT B OMOLIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBaHUE AYKapUOTHUECKOU KJICTKH.
[Inazmaruyeckas wmemOpana (rutazmanemma).  CTpykTypa —IUIa3MaTHYECKOM
MeMOpanbl. TpaHCHOPT BEHIECTB yepe3 IUIa3MaTHUYECKyl0 MEMOpaHy: MacCUBHBIN
(muddy3us, obneruénnas auddysus), akTUBHBIA (NEPBUYHBIA U BTOPUYHBIH
akTUBHBIA TpaHcnopT). llomynponunaemocts MeMOpanbl. PabGoTta HaTpuii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOIUTO3, (haromutos. Dk3ouuTo3. Kierounas
crenka. CTpykTypa v QyHKIIMH KJIETOYHOM CTEHKH pacTeHUM, TpuOOB.

Huromna3zma. [uro3one. Lurockenet. JIBukeHue nuToruiazMbl. OpraHouabl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOWJABl KIETKH: DHJIOIUIa3MaTUYeCKas CeTh
(BIIC), anmapat I'onblKu, TU30COMBI, UX CTpoeHuEe U GyHKIHUU. B3aumocBs3b
OJTHOMEMOpPaHHBIX OPraHOMAOB KIeTKU. CTpOEHHE TPaHYISPHOTO PETUKYTyMa.
Mexanusm nanpasnenus oenxkos 6 IIIC. CunTe3 pacTBOpUMBIX OenkoB. CUHTE3
KIETOYHBIX ~ MeMOpaH. [mamkwii  (arpaHyJspHBIA)  SHAOIIa3MaTHYECKHUI
petukynym. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame ['onvoocu. Copmuposxka 6enxog 6 annapame Ionv0xcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeTOK. KiteTounsiii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOWABl  KJIETKU:  MUTOXOHIPUHU,  IUIACTHUBL.
IIpoucxoorcoenue mumoxonoputl u niacmuo. Cumobuoeenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIIUM MHUTOXOHIApHN W muactui. [lepBuunsie,
BTOPUYHBIE W  CJIOXKHBIE  TUIACTUAB  (DOTOCHMHTE3UPYIOIMNX  DYKApHOT.
XJI0pOmIacThl, XpOMOILIACTHI, JIEMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannsie opranounbl kietku CtpoeHue U QPyHKIMHM HEMEMOpPaHHBIX
OpraHOUJ0B KJIETKHU. PuGocomsl. IIpomesrxcymounvle Quramenmui.
MukpodunameHTsl. AKmuHogvle Muxkpoguiamenmsol. MBIIEUHBIE  KIETKU.
Axmunosvie KOMNOHEHMbl HeMbluleuHblx Kiemox. Mukporpyoouku. KneTtouHsli
ueHtp. CTpoeHME U JABUKEHHE KIYTUKOB M pEeCcHUYEK. MUKPOTpyOOUKHU
uuTomiasmel. Llentpuons. benku, accoyuuposannvie ¢ MuKpouiameHmamu u
Mukpompyooukamu. MomopHhwie oenxu.



SAnpo. O6osouka sapa, XpOMATUH, KapUoIUIa3Ma, SJIPBIIIKH, UX CTPOCHHUE U
¢yakuuu. SAnepubiii OenkoBblii Matpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B HUHTep(azHOM siape. Iyxpomamun u 2cemepoxpomamur. benaxu
XpOMaTUHA — THUCTOHBIL. /Jlumamuka sdepuoii obonouku 6 mumo3ze. SloepHviii
mpamncnopm.

Kinerounsle BxitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTuTenbHOM, )KUBOTHOU, TPUOHON).

JdemoHcTpanumn

IHoptpets: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuupl u cxembl: «CTpoeHHE SyKapHUOTHUYECKOW KIeTKn», «CTpoeHue
KUBOTHOUW  KieTku», «CTpoeHue  pacTuTenbHOW — KieTku»,  «CTpoeHue
MUTOXOHAPUIY, «Sapoy, «CTpoeHHE MPOKAPUOTHUECKONU KIIETKI.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MMKpPOIpENapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepuaIbHbIX KIETOK.

JlaboparopHas pabGora «l3yueHwe CTpoeHUS KJIETOK Pa3IMYHBIX
OpraHU3MOBY.

IIpakTnyeckas padora «l3ydyeHre cBOMCTB KIETOUYHON MEMOPAHBI.

JlabopaTopHas padora «lcciaegoBaHue IJIa3MoJiM3a W JETUIA3MOJIU3a B
PACTUTEIBHBIX KIETKAX).

IlpakTnueckass  padora  «/3yyeHue  OBWIKEHHUS  LUTOILIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. OOMeH BellecTB M NMPeBPAllleHUE JHEPTUH B KJIETKE

AccuMUIISAIMA U TUCCUMUIISIIMS — IBE CTOPOHBI MeTabonu3ma. Turmbl oomMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepOTpOHBINH. YYacTHe KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrnedeHue kieTku: mnpespamenue ATD B
oOMeHHBIX Tporeccax. DOepMEHTATHBHBIM XapaKTep peakuid KIECTOYHOTO
Merabonmm3Ma. DepMeHTBI, HUX CTPOCHHE, CBONCTBA W MEXaHHM3M JEHCTBHUS.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHWYECKUX KaTaln3aTopoB. benku-
aKTUBATOPHl M OCIKU-MHTHUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hePMEHTATUBHBIX
peaknuii OT pa3IuYHbIX (PAKTOPOB.

[lepBuYHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCHHTES.
AnokcueenHbvlll U oKcueeHHwlll omocunme3 y baxkmepuu. Ceemocobuparowue
nueMeHmyl U NUSMEeHMbl PeakyuoHHo2o yenmpd. Poiab XJI0pOIUIacTOB B MPOLECCE
dotocunTesa. CBetoBast u TemMHoOBas paspl. Domoovixanue, Cs., Ca. u CAM-munur
gomocunmesa. IlponykTuBHOCTh (oTOCHMHTE3a. BrnusiHue pasnuuHbIX (PakTOpoOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHUEe (OTOCHHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUIUpPYIOIIUE OaKTepUu, KEIE300aKTepuH, CepoOaKTepuu, BOJOPOHBIC
OakTepuu. 3HAYEHUE XEMOCUHTE3A.



AnaspoOHble opranu3Mbl. Buabsl OpokeHus. [lpoaykTel OposkeHHS M HX
WCIIOJIb30BaHUE YEIOBEKOM. AHA’pPOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN O0TE3HEH.

AnpoOHBIE OpraHu3MBl. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TMKOIN3 — OECKUCIOPOAHOE PACIICTUICHUE TIFOKO3bI.

buonorudeckoe okuciaeHue, WM KIECTOUYHOE JbIxaHue. Pojab MUTOXOHIpUI B
npoiieccax Onomgoruueckoro okucieHus. [uknudeckue peakiuu. OKUCITUTEIBLHOE
dbochopunupoBanue. Onepeusi membpannozo epaduenma npomonos. Cunmes
AT®D: paboma npomonnot ATD-cunmasel. llpeumyinecTBa a’poOHOT0 MYTH
oOMeHa BellecTB nepei aHadpoOHbIM. DPHEKTUBHOCTh SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

IToptpersr: k. IIpuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, «IHEPreTHYECKUl 0OMen», «bruocuuTes
6enka», «CtpoeHue hepMeHTa», «XEeMOCUHTE3Y.

OGopynoBaHUEe: CBETOBOM MHMKPOCKOI, 00OPYJI0BaHHME ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

Jlaboparopnass  pabdora «l3ydyeHue  KaTaJIUTUUECKOM  AKTHUBHOCTH
(dbepMeHTOB (Ha TPUMEpPE aMHJIa3bl MIIM KaTajasbl)».

JlaGopaTtopnass pabGora «/3yueHue ¢GepMEHTATUBHOTO PpaCHICIUICHHS
NEPOKCU/IA BOJOPOJA B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopHass pabora «CpaBHeHue TporieccCoB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHasi pa6ora «CpaBHEHHUE ITPOIIECCOB OPOKECHUS U ABIXaHUS.

Tema 7. HaciencrBeHHass HHGOPMALUS M PeaiM3alusa e€é B KJIeTKe

Peakuuu MatpuuHoro cuuresa. [IpyHIUIT KOMIUIEMEHTAPHOCTH B pEaKLUAX
MaTpUYHOTO CHUHTe3a. Peanuzanus HacienctBeHHON MHpopMarnuu. ['eHeTHYeCKUiA
KOJI, ero cBoucrBa. TpaHckpunuus — MartpuusHblii cuHTe3 PHK. Ilpunummne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 ayxapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancnsuusa u e€ stanbl. Yuactue Tpancnoptaeix PHK B OuocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomupoBanme amuHOKHCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Cospemennvle npeocmagnenus o cmpoenuu 2eHog. OpraHuzalus reHoMa y
MPOKAPUOT U DYKapHOT. Perynsiusi akTUBHOCTHM T€HOB y Ipokapuor. ['mmoresa
onepona (®. XKako0, XK. MaHo). Monekynaprble MexaHuzMvl IKCNpeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi cenog. Perymsims 0OMEHHBIX
MpOoLIECCOB B KieTke. KileTouHblii roMeocTas.

Bupychl — HekneTouHble (OPMBI KU3HU U 00IUTaTHBIE Mapa3uTsl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepuodaroB. /KusneHHblll YUK



JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHbie 3a0oneBaHus yenoBeka, XKUBOTHbIX, pacTeHuil. CIIN, COVID-
19, coumanbHble 1 MEAULIMHCKUE TPOOIEMBI.

buoungopmamura: unmeepayus u ananuz 6oavuiux maccugos («bigdatay)
CMPYKMYPHLIX OUOI02UYecKUX OanHblx. Hanomexuonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00CmasKu 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUIA.

Tabmuipl u cxembl: «buocunTte3 Oenkay, «['enHernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbII MUKJ KJICTKHU

Knerounsrii muki, ero mnepuoisl u peryisuus. Hutepdaza u MuUTOS3.
Oco0eHHOCTH TIpOlIecCcoB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  Ilpecunterndeckuit  (MOCTMUTOTUYECKUN),  CHUHTETUYECKUM U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKHI) MEPUO 1Bl HHTEP(A3BI.

Marpuunsiii cunre3 JHK — perukanms. [Ipuaiunsr perumkanuu JHK:
KOMIUIEMEHTapHOCTb,  ITOJYKOHCEPBATUBHBIA  CUHTE3, aHTUIIAPAIUICIBHOCTb.
Mexanusm perukanuu JJTHK. Xpomocombl. CtpoeHnue xpomocoM. Tenomepsl u

TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKHU — KapuoTun. JIUIUIOUIHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omonoruuneie Xpomocombl. [losoBbie
XpPOMOCOMBI.

Henenue xnetkn — wMuTo3. Craguv MHTO3a W MPOUCXOASIIUME B HUX

npouecchl. Tunbl Muto3a. KapuoknHes v HUTOKMHE3. buonornyeckoe 3HaYeHHUE
MHUTO3A.

Perynsaiuss MUTOTUYECKOTrO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
rubesnp — arnomnTos.

Krnerounoe siapo, XxpoMocombl, (DyHKIIMOHAIbHAsi T€HOMHKA. Mexanuszmol
nponugepayuu, ouppepenyuposxu, cmapenus u eubeiu xiemox. «L{ugpposas
KiemKka» — Ououn@opmamuueckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmumel 1 cxeMmbl: «OKU3HEHHBIM UK KIETKH», «Murtos»n, «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHre: CBETOBOW MHUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEIIKa JTyKa».

JlabopaTopHasi pabdora «3yuyeHnne XpOMOCOM Ha  TOTOBBIX
MUKpOIpenapaTaxy.

JlaGopaTtopHasi padora «HaOmronenrne MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenne u pyHKIUN OPraHU3MOB



buonornueckoe pa3zHooOpaszue OpPTraHU3MOB. OOHOKIETOYHBIE,
KOJIOHHUAJIBHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH ~ CTpPOEHUS U JKU3HEAESITENIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TIpHOBbI, OJHOKJIETOYHBIE
BOJOPOCIH, APYrue NpoTUCTHL. KoJIOHNanbHbIE OPraHU3MBl.

B3aumocBa3p 4acTeld MHOTOKJIETOYHOI'O OpraHus3ma. TKaHHW, OpraHbl u
cucteMbl opraoB. OpraHusm Kak equHoe 1esnoe. ['omeocras.

Tkanum pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: o0Opa3oBaTesibHasd,
NOKPOBHAsI, TMPOBOJAILIAS, OCHOBHasg, MexaHudeckas. OCOOEHHOCTH CTPOCHMS,
GyHKIMN ¥ pacofioKeHUs TKaHEH B OpraHax pacTeHUH.

TkaHu KUBOTHBIX U YENOBEKA. THIBI KUBOTHBIX TKAHEW: 3MUTEIUANIbHASA,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUA WU
PACIIONIOKEHHS TKAaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTHUBHBbIE OpraHbl pacteHui. OpraHsl u
CHUCTEMBbI OPTaHOB )KUBOTHBIX U YesioBeKa. DYHKIIMK OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacreHuii. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBmokeHue  opraHus3moB.  J[BMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0OoUIHOE, JKTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3Mbl M HACTUU. J[BM)KEHHME MHOI'OKJIETOYHBIX JXMBOTHBIX M YEJIOBEKa:
MblIleyHas cuctema. Pednekc. CkeneTHble MBIIIIIBI U MX paboTa.

[Iutanue oprammsmoB. Ilornomenue BOABI, YIJIEKUCIOTO rasa W
MHUHEPAIbHBIX BELIECTB pacTeHusMU. lIutanue xuBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJIIETOUHOE mnuiieBapeHue. [luTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUIIEBApUTEIBbHOrO TpakTa. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Hpixanue oprann3MoB. Jlpixanue pactennid. J[prxanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KokHOe npIxaHue. /[prxaTenpHas HOBEPXHOCTb.
XKabeproe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTteMa 4esoBeKa. MexXaHu3M BEHTWIIUUMU JETKUX y MNTUL U
MJIeKONUTatomuX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcopT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaie,
KPOBEHOCHBIE COCyObl M KpoBb. Kpyru KpoBooOpamieHusi. DBOIIOIUOHHBIC
YCJIOKHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBI MO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwiagenenwe y
#KUBOTHBIX. CokparutenpHble Bakyonu. Opranbel BeiaeneHus. OuibTpanus,



CeKpenusi U 00paTHOE BCACHIBAHUE KAK MEXAHU3MbI PaOOThl OPraHOB BbIJCICHHUS.
CBs3b IOJOCTH TENA C KPOBEHOCHOW M BBIICIIMTENIBHON cucTeMamMu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [Touku. CtpoeHue m (hyHKUMOHUPOBAHUE
He(poHa. OOpazoBaHHE MOYH Yy YEJIOBEKA.

3amuTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii W TUCTHl MPOCTEUINUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABIL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M HMX NPOU3BOAHBIE.
3ammura opraHu3ma ot OonesHeil. IMMyHHasi cuctema denoBeka. KieTouHb u
IYMOpPaJIbHBIH MMMYHHUTET. BpoXIE€HHbIH M npuoOpeTeéHHBIN creunduueckuii
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MOB. Poiib BpOXKAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymanus |y OpramusMoB. PazgpaxumocTts Yy
OHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymanus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBhast cucrema u pediexkTopHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENBI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. besycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHast perynsius U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX U YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTeM. [ umortanamo-runodusapHas
cucrema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBios.

Tabmuiet u cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUHBIE
Bojopociny», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAacTEHUN,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue creds»,
«CTpoeHue JIMCTOBOM IUIACTUHKWY», «TKaHW >KMBOTHBIX», «CKEIET YeIOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «J/lpixarenpHas
CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMaY,
«BplienuTenbHas cucteMa», «OHIOKpPUHHAs cucTeMma», «CTpOEHHE MBIIILbBDY,
«IMMyHHUTETY, «KuI11e4Honoa0CTHRICY, «Cxema  THATaHUS  PaCTECHHIN»,
«KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBD»,
«CtpoeHue miaHapun», «BHyTpeHHee cTpoeHHE HO0KIeBOro uepssa», «HepBHas
cuctema pbeio», «HepBHas cucrema sarymku», «HepBHas — cucrema
npecMbikaronmxcs»,  «HepBras  cucrema  nTun»,  «HepBHas — cucrtema
MiekonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pacTeHUi, repOapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasua U OeJIKOB MoJl JeHcTBUEM (epMEHTOB, 00OPYAOBAHUE IS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y kuBOTHbBIX. [10JI0BBIE KeENe3bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIIBHOE pa3BUTHE SKUBOTHBIX. COCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi  mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. brnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobILIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCSd 3apojblllia (dMOpUOHANbHAS HWHAYKIHKA).
3aknajgka TIUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PaA3IMYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbublld mepuon. Ilpsimoe u
HempsiMoe pa3Butue. Pa3zButue ¢ wmeramopdo3oM Yy OECO3BOHOUHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buojornyeckoe 3HaY€HHE MPSIMOIO U HENPSIMOTO
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpoie. Tumbl pocTa >KUBOTHBIX. DakTOpbI
pEryJsiliui POCTa KUBOTHBIX U yenoBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esioBeKa. [lepuoasl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh KaK
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHuid. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1MKJe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuidi. OIIOAOTBOPEHHE W PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl pEeTyJsIMUA OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BerertatuBHOoe pa3mHOkeHUe», «Tumnbsl Oecrnoiaoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meio3», «Xpomocomsl», «I'amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHumy,
«Pa3BuTne narymku», «/{BoilHOE OIIOJOTBOPEHHUE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHE CeMSH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacCTeHHI», «KM3HEHHBIN LUK
MOPCKOM  KamycTbl», <« KWM3HEHHBIM LUKI MXa», <«OKH3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlabopaTopHas padora «/3yyeHue CTpOEHUS IMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBI€HHE NPU3HAKOB CXOJCTBA 3apoJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlaGoparopuass pabora «CTpoeHHE OpPraHoB Pa3MHOXKEHUSI BBICIIMX
pacTeHU».

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

Hcropust cTaHOBIEHHS W pa3BUTHUS TEHETHMKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunoBa, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE INPU3HAKU, JOMHUHAHTHBIA W PELECCHUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI ~ TE€HETUKH: THUOPUAOJIOTHYCCKUN,  ITUTOJIOTHUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JdemoHcTpanumn



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

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

JlabopaTtopHas padora «Jlpo3oduna Kak OOBEKT TEHETUUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eauHooOpasusi rTMOpUA0B MepBoro nokosneHus. [Ipasuno qomunupoBanus. Bropoit
3aKkOH MeHaens — 3aKOH pacUIeIUIeHUsT NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UIoTe3a YMCTOTHI ramMer.

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

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HACJEJOBaHUsA  TpHU3HAKOB.  lluTonmoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Padotel T. Moprana. CuemniieHHoe
HACJIEJOBAaHUE T'€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpUsl HACJIIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIA MEXaHU3M OINpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMeTHbhIM Ioj. ['eHeTmyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

I'enorumn kak nenoctHas cucrema. [linerorponus — MHOKECTBEHHOE IEUCTBUE
refa. MHOKECTBECHHBIM aJuieau3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX TE€HOB.
Komnniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHIT KOHTPOJIb PA3BUTHS PACTCHUM, >XUBOTHBIX M YEJIOBEKa, a
Takke (HU3MOIOTHUECKHX TMPOIECCOB, IOBEACHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['eHEeTHYeCcKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TTIOKOJICHUAX KJIETOK U OPraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO# 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Mennens», «AHanu3upyoollee CcKpeluBaHue», «HemnonHoe aoMuUHUpOBaHUE,
«CUeryieHHOe HacjedoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotunm denomeka», «Kapuotunm apozoduiby, «Kapuotum —OTHIBY,
«MHOXeCTBEHHBIN aaenu3M», «B3anumMo1eiCTBHE IT'eHOBY.

O6GopynoBaHue: MoOJEAb JJII JEMOHCTpPAllMM 3aKOHOB €IMHOO0Opa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUSI NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMA 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporpenapart: «J[po3oduiar.

IIpakTnueckas pabGora «l3ydyeHuwe pe3ynbTaTOB MOHOTHOPHAHOIO
CKpEIIUBAaHUS Y APO30(PUITB».

IIpakTnueckas  paGora  «M3yueHue  pe3ynbTatoB  JUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3MenunBOoCTh Mpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTHU: HEHACIICICTBEHHASI U HACJICICTBEHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKaIMOHHON n3MeHUuBOCTH. Hopma peakumu mpusHaka. BapuannoHHbIM
psin u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MoaupUKaIMOHHON
U3MEHUYUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUUBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAaIl[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOWHATUBHON U3MEHYUBOCTU. POJIb KOMOMHATUBHON U3MEHUYHUBOCTH B CO3JJaHUH
TreHEeTHYECKOro pa3HO00pa3us B mpeenax OJHOro BUAA.

MyranuoHHass HM3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHAYLUPOBaHHbIE MyTalluu. SnepHble U
qUTOIUIa3MaTudeckue Mytanuu. CoMaTH4YecKHe W MOJIOBble MyTaluu. [IpudyuHeI
BO3HUKHOBEHUsI MyTaluuMi. MyrtareHsl M UX BIHWSHHE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH T'OMOJIOTMYECKUX pPANIOB B
HaciencTBeHHo u3MeHunBocTy (H.M. BaBwioB). BHesaepHas HM3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb  INUSEHEMUYECKUX Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

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

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MEHYHBOCTBY, «Meiio3y,
«OmnomoTBopeHuey, «I eHeTnueckue 3a00JeBaHUS YeIOBEeKay, «BUIbI MyTauiiy.

O6opynoBaHue: XWMBBIE W TepOapHBIE SK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU W3MEHUYUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTH. [locTpoeHWEe BapWaIlMOHHOTO psAga U
BAPHALMOHHOUW KPUBOII».

IIpakTuueckas padora «Mytanuu y gapo3odwibl (HA TOTOBBIX
MHUKpOIIpEenapaTax)y.

Tema 14. I'eneTuka 4esioBeka



Kapuorun denoBeka. MexayHapoaHas NporpamMmMa HCCIENOBaHUS TE€HOMA
yejaoBeKa.  MeToapl  M3YYEHHs] TE€HETUKM  YEJOBEKAa: T'E€HEAJOTMYECKUU,
OJIU3HEIIOBLIN, LIUTONCHETUYECKH, MOIYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE ONpEACICHUE TEHOTHUIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHE, T€HOTUIUPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[111P-ananu3a. HacnenctBeHHbIe 3a00eBaHuUs yeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEeapacroyiOKEHHOCTHIO.
3HaYeHUE MEAUIMHCKONW T'€HETUKHU B MPEIOTBPAIICHUH U JICUEHUU T€HETUUYECKUX
3a00JeBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYEeCKOro rpy3a». DTUYECKUE aClEKThl MCCICJOBAHUN B
00J1acT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarolieh cpeabl. [ eHeTndyeckast
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmumpl 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
4esoBekay, «I eHeTrnuecKre 3a00JIeBaHuUs YETIOBEKAY.

IIpakTuyeckasi padora «CocTaBiaeHUE U aHAJIU3 POJOCIOBHON».

Tema 15. Cetekuusi OpraHu3sMoB

JlomecTuKausi WU CeJIeKUUs. 3apOKICHHUE CEJIIEKUMU U JOMECTHUKAIUU.
Yuenne H. WM. BaBunoBa o IleHTpax mNpPOUCXOXKICHHS W MHOT000pa3us
KyJIbTYPHBIX pacTeHHil. Poib celeKkuuu B CO3JaHUM COPTOB PACTEHUI U MOPOJA
#uBOTHbIX. CopT, TmOpoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJOB B
HaciaenacTBeHHoW wu3MeHumBocth H. WM. BasujoBa, ero 3HaueHue JJis
CEJICKIIMOHHON PabOTHI.

Metoasl ceneKIMoHHOW paboThl. McKyccTBEeHHBI OTOOp: MacCOBBIM H
VHIUBHUIYaIbHBIM. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HcnbrTanne
mpousBoaUTeNed MO MOTOMCTBY. OTOOp TO TEHOTHUIY C TIOMOIIBIO OIIEHKH
¢dbeHoTHIa MOTOMCTBA M OTOOP 1O TEHOTUITY ¢ momoIbio aHammza J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHON  paboOThI.
PannannoOHHBIN U XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MYyTallUil Yy KyJbTYPHBIX
¢opm opranuzmoB. lcmonp30BaHHE TEHOMHOTO PEIAaKTHPOBAHUS W METOOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro mMatepuana sl CENeKIHH.

[Tonyuenue MTOJIUTLIIOUIOB. BnayTtpuBnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpemmBaHWe, ~WiId  WHOpumuHT.  HepoacTBeHHOe
CKpelllMBaHue, Wik ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rereposuca B ceneknuu. Otnanéunas rulpuamsanus. [Ipeogonenue Oecrutomms
MEKBHUIOBBIX THOPUIOB. JJOCTHXKEHHS CENEKIIMHU PACTECHUN U KUBOTHBIX. «3enéHas
DeBONIOYUL).

CoxpaHeHue U U3yYECHHE T'CHETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTECHUU U
UX JUKUX pOAWYed g CO3/JaHUsl  HOBBIX COPTOB UM TUOpPUAOB



CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBIX HCUBOMHBIX
8 Yeax YIyuueHus Cyuecmsyiouux U co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uHucie ¢ NpPUMEHeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHU,
nepeodosuvix uoeti U nepcneKmueHbX MexHoI02UlL.

JdemoHcTpanumn

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

Tabnuipl v cxembl: «L{eHTpBI TPOUCXOKIESHUSI U MHOTO00pa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSANOB B HACJIEACTBEHHOM M3MEHUYUBOCTH,
«Metoasl cenexkuuny, «OtnanéHHas rudbpuanzanus», «Myrtaresesy.

JlabopaTopHas padora «3yueHue cOpTOB KyJIbTYpHBIX PACTEHUI U MOPOJ]
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3yueHre METOJIOB CEJIEKIIMU PACTCHUI.

IIpakTnueckas padora «lIprBrUBKa pacTeHHII.

IKekypeusi «OCHOBHBIE METOABI M JOCTHKEHMS CEJIEKI[MM PACTEHH |
KHUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEIBHBIA YYacCTOK, B TEIJIMYHOE XO35AUCTBO, B JAOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 OMOJI0TUsA

OOBEKTh, HCHOJIb3YyeMble B OHOTEXHOJNOTHH, — KIJIETOUYHbIE W TKAHEBbIC
KYJIbTYpHI, MHUKPOOPTraHU3MBI, 1754 XapaKTEepUCTHUKA. TpanunmonHas
OMOTEXHOJOTHA:  XJIeOOMeueHne, TMOMyYeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOJEIME. MukpoOuonornyeckuii cuHTe3. OOBEKTBI MHKPOOHOJOTHUECKUX
TexHojorui. [Ipon3BoacTBo 6enKa, aMUHOKUCIOT U BUTAMUHOB.

Co3pnanue TEXHOJOTMl M MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LEJbIO MOTYUYEHHS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJieprKalliX He BCTPEUAIOIIUECs B IPUPOJIe OMOCHHTETUYECKUE TYTH.

Knerounas unxkeHepus. Meroapl KyJabTypbl KIETOK U TKAHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. ComaTtmueckass TruUOpHIM3AIMS U COMATHUYECKUM
smOpuoreHe3. lMcmonap30BaHWE TaruIOWAOB B CEJIEKIMU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Mcnonv3zosanue MOHOKIOHAIbHOIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTpYKIMA
SAMUEKJIETOK U KIIOHUPOBAaHHME >KUBOTHBIX. METOJI TPaHCIUIAHTALHUH SIAEP KIIETOK.
Texnonocuu 0300po6eHsl, KYJIbMUBUPOBAHUS U  MUKDOKIOHAIbHO2O
DABMHONCEHUS CENIbCKOXO3AUCTNBEHHBIX KYAbIMYP.

XpoMOcCOMHass W TEHHas WHXEHepusa. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHcTpyupoBaHue pekomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTvkeHUsT UM TMEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  MHXEHEPHH.
DKOJIOTMYECKHUE U 3TUUYECKHE MPOOJIEMbl TEHHOW WUHKEHEPUH.



Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11IP-
IUArHoCTUKAa. MeTaOoJIOMHBI aHanu3, TEeHOLEHTPUYECKHM aHalu3 MpoTeoma
YEJOBEKa I OLICHKH COCTOSHMS €ro 3J0pOBbsA. VCIONIb30BaHHE CTBOJIOBBIX
kieTtok. TapretHas Tepanus paka. 3D-OumounHkeHepus aig  pa3paOOTKU
(yHIaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHUA KOMIUIEKCHBIX
TKaHEH COYEeTaHWEM TEXHOJOTUM TpEXMEpHOro OMompuHTHHTA U ckaddonaaunra
JUISL PELIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIULINHBI.

CoznaHve BEKTOPHBIX BaKUMH C LEJIbl0 OOecredyeHus KOMOWHUPOBAHHOU
3amuTel OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynxumonuposanust PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel u cxemsl: «lMcnonb3oBaHWEe MUKPOOPTAaHU3MOB B MPOMBIIIICHHOM
IPOU3BOACTBE», «KiieTouHass HHKEHEpUs», «[ €eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/3yuyeHre 00bEeKTOB OMOTEXHOIOTHM.

IIpakTnueckas padora «llosyyeHne MOJTOYHOKUCIBIX TPOLYKTOBY.

JKeKypcusi «bHOTEXHONOTMA — Ba)KHEWIIAas MPOU3BOJAMUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxknenue W pa3BuUTHE IBOJIOIHOHHBIX MPEJACTABJICHUH B
Oomosioruu

OpomonionHass teopus Y. J[lapBuna. IlpenmochuUiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas nesatesbHOCTh Y. JlapBuHa.

JIBroKyIue cuiibl 3BOJOIMU BUAOB 110 Y. JlapBuHY (BBICOKasi HHTEHCUBHOCTD
Pa3MHOXEHHUS OpPraHU3MOB, HACJEJICTBEHHAas HM3MEHYMBOCTH, Oopbba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmiienne cunretnueckor Teopun dBomonuu (CT3). He#Tpanbhas
Tteopuss HBomroruu. CoBpeMeHHass JBOJIONHMOHHAsA  Ouosorus. 3HAYCHHE
HBOJIIOIIMOHHON TEOPUH B POPMUPOBAHNH €CTECTBEHHO-HAYYHOU KApTUHBI MUPA.

JdemoHcTpanumn

[Moptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kroswe, Y. lapeun, C. C. YerBepukos, . 1. lImansraysen, x. Xonaein, . K.
benses.

Tabmuuer uw cxembl: «Cuctema >xuBod mnpuponsl (mo K. Jluanaero)y,
«Jlectnunia xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HoOpMHUPOBaAHUS
MpUCIIOCOOJIeHN y pacTeHudl W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBusa Y. Japsunay, «Haxonku Y. lapsunay, «DopmMbl 00pbsObI
3a cymiectBoBanue», «llopoasl romybeit», «MHoroodbpasue KyJIbTYpHBIX (opMm
KanycTb», «[lopoJibl TOMaIIHUX JKUBOTHBIX», «CxemMa 00pa3oBaHMsI HOBBIX BUOB



(mo 4. J[lapBuny)», «CxeMa COOTHOUIEHUS JABWXKYUIUX CHJI SBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIUN.

Tema 2. MUKpPO3BOJIIOLMA U €€ Pe3yJIbTAThI

[lonmynsuusa Kak 3jieMEeHTapHas eIuHuLa 3BoJourd. COBpEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOTO pa3HOOoOpa3usi W CTPYKTYphl mnonyisuuid. M3Menenue
reHopoHJa TOMYJISIUU KaK 3JIEMEHTApHOE SBOJIOIMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro papHoBecus J>x. Xapau, B. BaitnGepra.

DOneMeHTapHble (PaKTOphl (IBMXKYIIME CHJIBI) 3BOJIONUU. MyTalluOHHBIN
npouecc. KomOunatuBHas u3MeH4YUMBOCTh. [Ipeiid reHoB — chyuaiiHble
HEHANpaBJIICHHbIE HM3MEHEHHUS 4YacTOT aienedl B nomymsuusax. O@dekr
ocHOBarens. JIgpgexm oOymuiiounozo copaviuka. CHUMCEHUE 2eHemuUyecKo20
pasnoobpasusn: npuyunsl u cireocmsus. llposenenue s¢ppexma opetigha 2enos @
oonbwiux  u  manvlx — nonyaayusx.  Murpauun.  MBonsuus  mOMyJSLMiA:
reorpaguyeckas (IpoCTpaHCTBEHHAs), Oroornyeckas (penpoayKTUBHAs).

EctecTBenHbiii 0oTOOp — HampaBiusomui  Qakrtop sBomoUU. DOpMBI
€CTEeCTBEHHOTO  OTOOpa:  JABWXKYIIUM, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIM
(nm3pynTuBHbIi). [lomoBoit oT00p. BO3HUKHOBEHME W HBONIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IprcnocoONEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3nukHoBeHne — mpucnocoOneHuit y  opraHuzMoB.  Apomopdo3bl U
uanoanantanuu. [lpuMepsl npucnocoOIeHut y opraHu3MoB: MOPGOIOTHYECKHE,
¢uznonoruyeckue,  OMOXUMHUYECKHE,  MoBeneHueckne.  OTHOCUTENBHOCTD
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpO3BOJoMU. M3onsuus — kmrodeBoi (akrop BumooOpaszoBanus. [lytn u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONIaTPHUUYECKOE (reorpaduueckoe),
CUMIATPUUYECKOE (3KOIOTHYECKOE), «MTHOBEHHOEY (monMmIonaU3aIusl,
ruOpuanzanus). JIuTenbHOCTh 3BONIOIMOHHBIX IPOIECCOB.

Mexaau3mMbl GOpMHUPOBAHUS OMOIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BomronmoHHONW OWONOTMKM B pa3pabOTKe HAay4YHBIX METOOB
coxpaHeHus: 6uopa3zHooOpaszus. MUKPOIBOIIONMS U KOABOJIOLHUS MApPa3UTOB U UX
x03sieB. MexaHu3Mbl (pOPpMUPOBAHHS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIIOCOOBI
OOpBOBI C HEH.

JdemoHcTpanumn

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

Tabmuiet 1 cxembl: «MyTalMoHHAasT W3MEHYUBOCTHY, «llomynsmuonHas
CTpPYKTypa BHa», «CxeMa nposiBieHus 3akoHa Xapau—BaiinOepray, «JBrxkymime
CUJIbI 3BOJIIOIUNY, «IKOJOTHYECKash M30JSALUS MOMYJAlHil ceBaHCKOU (openny,
«l'eorpaduueckast M30JAIUS  JIMCTBEHHUIIBI CUOUPCKOM U JIUCTBEHHUIIBI
naypckoity, «IlonyasiiuoHHbIE BOJTHBI YUCICHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
NEUCTBUSI €CTECTBEHHOro ot1Oopa», «®Popmbl OOprOBI 3a CYILIECTBOBaHUEY,



«npyctpuanbublii MenaHu3M», «KuBble uckonaembie», «[lokpoBUTENbCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromas OKpacka YKUBOTHBIX»,
«Duzuonornueckue angantauuny, «lIpucnoco0IEHHOCT, OpPraHu3MoB H €€
OTHOCUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiinnku», «CTpykTypa BHaa B
npupojsie», «Crnocodsl BuAooOpazoBaHus», «l'eorpaduyeckoe BUA00Opa3OBaHUE
TpEX BUJIOB JIAHABIIIEH», «DKOJIOTUYECKOE BUJI000pAa30BAHHE BHJIOB CHUHHIDY,
«ITomumunonasl pacteHuin», «KamycTHo-peeuHblid THOPUI.

O6opynoBaHue: repOapuu pacTeHHM, KOJUIEKIIMK HACEKOMBIX, Yydesia MTHI] U
3BEpell ¢ MpuUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena NTUI] U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHU OJM3KUX BHUAOB, 0Opa30BaBIIMXCS
Pa3IUYHBIMU CIIOCOOAMU.

JlabopaTopHass padora «BpigBiIecHHE HW3MEHUYHMBOCTH Yy 0OCOO€H OJIHOTO
BUJIAY.

JlabopaTtopHass  paGora  «lIpucrocoOneHuss  OpraHu3MOB U HUX
OTHOCHUTENIbHAS 11EI€CO00PA3ZHOCTDY.

JlabopaTopHass pabGora «CpaBHeHHE BHUJOB 10 MOP(POIOTHIECKOMY
KPUTEPUION.

Tema 3. Makpo3Boaouus U eé pe3yJibTaThl

Meronel u3ydeHHs MakposBoiouuu. [laseoHTOnOrMYecKMe  METOAbI
u3ydeHust oBojirouuu. Ilepexomupie QopMbl U (QUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckue Metoasl u3ydeHus sBomoiuu. CpaBHeHHe GIOpHI U
(dayHbl MaTEepHUKOB U OCTpOBOB. buoreorpadpuueckue obGnactu 3emuu. Bunuei-
SHIEMHUKHU U PEIUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(POIOTUUECKUE METOIbI H3yUCHHUS
3BOMIOLMH. ['€HeTHYecKre MEXaHW3Mbl 3BOJIIOLMA OHTOTE€HE3a M IMOSBIICHUS
ABOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE UM  AQHAJIOTUYHBIE  OpPTraHBbI.
Pynumentapubie  opranbl W aTaBuU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHUYECKHE M  MaTeMaTHYeCKHE  METOJAbl  W3Y4YEHHUS  DBOJIOIHH.
['omonoruunpie TeHbl. COBpEeMEHHBIE METOABI TOCTPOCHHS (PUIOTCHETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIOLUSI TECHOMOB.

OO6mue 3aKOHOMEPHOCTH (IpaBMIIa) SBOJIONUU. [Ipunyun cmenvl QyHKyull.
HeoOpaTtumocTs sBomtonnu. ApanTtuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
3BOJIFOLIUH.

JdemoHcTpanuun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkeb.

Tabmuupl 1 cxembl: «DUTOTCHETUYECKUN Psifl JIOMAIN», «APXECONTEPUKCY,
«3Bepo3yObie  smiepe»,  «Cteromedans»y,  «PuHnoduth»,  «CeMeHHBIS
nanopoTHukn», «buoreorpaduueckue 30HbI 3emin», «/pelid KOHTHHEHTOBY,
«Penuktb»y, «HavanbHble cTaguu SMOpPUOHATIBLHOIO PA3BUTHS TMO3BOHOUYHBIX



KUBOTHBIX», «['OMONOrHMYHBIE ¥ AHAJIOTUYHBIE OpPraHb», «PyIUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YENOBEKa M IIMMIaH3e», «[ JaBHBIC
HaIpaBJICHUS 3BOJIOLNNY, «OO0II1e 3aKOHOMEPHOCTH 3BOJTIOLUN.

OGopynoBaHue: KOJJICKIIMU, TepOapuu, MYJSKHA HCKOMAEMBIX OCTaTKOB
OPraHu3MOB, MYJISIKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUICKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3sBUTHE )KU3HU HA 3emJie

Hayuynbie rumore3sl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOTeHEe3 U
naHcrepmusi. JloHaydHble TIPEACTABICHUS O 3aPOXKIACHUU KU3HU (KPEAllMOHU3M).
['unoresa NOCTOAHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OonbITaMu O.
Penu, JI. Cnannanmanu, JI. [Tactepa. [IpoucxosxieHne sKx1U3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbl HEOPraHU4eCKON SBOJIOLIUH. [InanerapHas
(reonoruueckasi) HBOJIONMSA. XHUMHUYECKash HBOJIONMSA. AOHWOTCHHBIA CHHTE3
OpraHn4eckux BemecTB K3 Heopranmueckux. Omeir C. Mumnepa u I'. FOpwu.
OO6pa3zoBanue mnonuMmepoB U3 MoHoMepoB. KoanepBatHas rumoreza A. U.
Omnapuna, runote3a nepBuuHoro OymnboHa J[x. XomnaeiHa, reHeTuyecKas TUIoTe3a
I'. Mémnepa. Pu6Go3umbl (T. Uek) m rumoresa «vupa PHK» VY. T'unbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUctopus 3emnm u Meronpl €€ wu3ydyeHus. lckomaemble OpraHuYecKue
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAs U aOCOJIOTHAA
reoXpOHOJIOTHs. ['€0OXpOHOIOrHYecKas MIKana: 30Hbl, 3Pbl, IEPUOABL, JTTOXH.

HavanpHbple sTanbl opraHuyeckord sBoitouud. [losiBIeHHe W 3BOJIOLUSA
NEPBBIX KIETOK. DBOJIOIMUS MeTa0oiin3Ma. BO3HUKHOBEHUE TMEPBBIX 3KOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOTIEHKN KaK aHAJOT MEepPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOMOreHe3). IBOIIOIMOHHOE MPOUCXOKICHHUE
BUpycoB. [IpoucxoxkieHre MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE A3Tambl SBOJIONMK BHICHIMX pacTeHHil. OCHOBHBIE apoMop(do3bI
pacrenuid. Bpixon pacrenuit Ha cymy. [losiBieHue CIOpPOBBIX pAacTeHHM U
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue IBETKOBBIX
pacTEHUN.

OCHOBHBIC ATalbl 3BOJIONHUHA XKUBOTHOTO Mupa. OCHOBHBIE apOMOPQO3BI
KUBOTHBIX. BeHjckas ¢ayna. KemOpuiickuii B3pbIB — TMOSBIEHUE COBPEMEHHBIX
TunoB. [lepBbie Xop/ioBbIe )KUBOTHBIE. JKU3Hb B BOJie. DBOJIOIMUS MO3BOHOYHBIX.
[Tpoucxoxnenvne ampubuii u pentwimid. [IpoucxoxaeHne MIICKONHUTAIOMINX |
ntun. [lpunnun xmrogeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emie MO 3paM W NEPUOAAM: apXeul, MPOTEPO30i,
naneo3oM, Me3030M, KallHO30M. OOmas XapakTepuCTHKa  KiIuMaTra U



reoJIornueckux mnpoueccoB. [losBiaeHHEe W pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrineoOpa3oBaHue: €ro yCIOBUS U BIMSIHAE HA Ta30BbIM cOCTaB aTMOC(hEpPHI.

MaccoBbie BBIMUpPAaHUSI — SKOJIOTHUUECKUE KPU3UCHI mponuioro. [Ipuunnsl u
CJIIEACTBUS MAacCCOBBIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €r0
ocobenHoctu. [Ipobiema coxpanenust bropasHooOpasus Ha 3emIIe.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccuduxanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYNITBI OPTraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuipt u cxeMbl: «Cxema onbita @. Pequy, «Cxema onbita JI. [lacTepa no
U3YUCHUIO caMo3apoxaeHus xu3Hn», «Cxema ombita C. Mumnepa, I'. Opu»,
«JTanbl  HEOPraHMYECKOW  ABOJMOUUN»,  «l'€OXpOHOJOTrHYECKass  IIKajaay,
«HayvanpHble dTanbl OpraHUYecKoi IBooNHHY, «CxeMa o0pa3oBaHUS DYKAPUOT
nyTéM cuMmOuoreHeszay, «CucremMa >XUBOM TpUPOab», «CTpOCHHE BUpYCaAy,
«Apomopdo3bl  pacteHui», «PurmopuTh», «OTHOKIECTOYHBIE BOJIOPOCIINY,
«MHOTOKIETOUHbIE BoAopocian», «Mxu», «l[lanoporHukm», «l oJoceMeHHbIE
pacteHuss», «Opra"bl LBETKOBBIX pacTeHUil», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «Apomopho3bl KUBOTHBIX», «lIpocTeitmue», «KumeuynonoaocTHbIEY,
«ITnockue YEPBUY, «YUneHucToHorue, «PbIOBIY, «3E€MHOBOIHBIEY,
«IIpecmbikarommecs», «lItune», «Miekonurtaromuey», «Pa3BuTHe KXHW3HU B
apXxenucKkou 3pey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3zBuTHE KHU3HU B
MAJICO30MCKOU 3pe», «Pa3BuTHE KU3HU B ME3030MCKOU 3pe», «Pa3Butue Ku3Hu B
KailHO30CKOM 3pey», «COBpEMEHHAasi CUCTEMA OPraHUYECKOTO MUPa.

O6opynoBanue: repOapuu pacTeHHUd Pa3IUYHBIX OTJEJIOB, KOJUICKIIUU
HACEKOMBIX, BJIaXKHBIE MPEMApPAThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJJIEKIIUH
UTJIOKOXKUX, CKEJEThl IO3BOHOYHBIX JKMBOTHBIX, 4Yydella MNOTUL M 3BEpEl,
KOJUICKIIMM OKAaMEHEJIOCTEM, MOJIE3HBIX MCKOIAEMBIX, MYJSIKA OPraHUYEeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbhass  sabopatopHasi padora «MojeaupoBaHUE — OMBITOB
Mumiepa—tOpu 1o u3y4eHn0 aOMOTEHHOTO CUHTE3a OPTaHNYECKUX COSMHEHUN B
MIEPBUYHON aTMOchepey.

JlaGoparopHasi pabora «l3ydyeHue M OIHCAHUE HMCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «l3yueHue OCOOECHHOCTEH CTPOCHUS PACTCHHM
Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «M3yueHne oCOOCHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpouncxoxkaeHue yeji0BeKa — AaHTPOINOreHe3

Paznensl n 3amaun aHTpONOJIOrUl. MeToAbl aHTPOTIOJIOTUH.



CraHOBIIEHHE TPEACTABICHUNA O IMPOUCXOKICHUM 4elIoBeKa. Pennrnosnsie
BO33peHUs. COBPEMEHHBIEC HAYYHBIE TEOPUH.

CX0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE MTOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJNOBEKA  C  JKMBOTHBIMM:  CPABHUTEIBHO-
MopGoIoTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310JI0r0-0MOXUMUYECKHE,
nopegeHYeckue. OTINYMS YEI0BEKa OT KUBOTHBIX. [IpsIMOX0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOW CHUTHAJIBHOU
CUCTEMBI.

JBrxyiue cuibl (pakTopbl) aHTPOMOreHe3a: OMOJIOTMYECKHE, COLUANIbHBIE.
CooTHomleHre OMOIOTHYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue 4venoBeKOOOpazHble 00€3bsHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIKE MPEKH YeJIOBEKOOOPA3HBIX 00€3bsH U
M0JIe. ABCTPaJONUTEKH — JBYHOTHE NMPEAKH JIOAEH. YenoBEK yMelblid, MepBbIe
U3TOTOBJICHUSL OPYAUN Tpynaa. YenoBek NPsAMOXOISAIIUMN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0oOmMMA  MpeoK
HEaHJIePTaIbCKOI0 YEJIOBEKA M YeJIOBEKa pa3yMHOro. YenoBek HeaHAEPTAIbCKUM
KaK BHUJ JIIOJIEH XOJOAHOro KiumaTta. YenoBek pa3yMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKMU YEJIOBEK, OCBOEGHHWE KOHTHHEHTOB 3a mpenenamu AdQpuku.
[TaneoreHeTnka v NajeoreHOMUKA.

DBOJIOLMS COBPEMEHHOr0 4yesnoBeka. EcTecTBeHHBIN OTOOp B MOMYJALMSIX
yesioBeka. MyTalMoHHBIM mporecc W noiaumopdusm. [lomynsiroHHBIE BOJIHBI,
napeid renos, murpamus U «3h(EexT ocHOBaTeNs» B MOMYJSALHIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckne pacel. lloHstue o pace. bonbmme pacel: eBpomneouaHas
(eBpasmiickas),  aBcTpajo-HerpowjHas  (dKBaTopualibHasi),  MOHTOJIOUJHAS
(a3uarcko-amepukaHckas). BpeMs W myTH paccelieHUsl YeJlIOBEeKa IO ILJIAHETE.
EnunctBo  uyenoBeueckux pac. HayuHas  HECOCTOATENBHOCTh — pacusMa.
[IprcnocOOIEHHOCTh YeNOBeKa K Pa3HBIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Bnusaue reorpaduueckoit cpenbl U aApelipa TeHOB HAa MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKA.

MexauciuIuinHapaeie MeToAbl B (usudeckoil  (OMOJIOTHYECKOH)
AHTPOIOJOTHHU.  DBOJIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHUS
YEJIOBECUECKUX MMOMyISUUi. bHoconuanpHbIe HUCCIEAOBAHUS NPUPOJBI YEIOBEKA.
HccnenoBanye KO3BOIIOUUH OMOJIOTMYECKOTO M COLMAIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabmumpl 1 cxembl: «KMeTOIbl aHTPOIOJIOTHNY, «[ 0JIOBHOM MO3T YeIIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiAHBDY, «CKENeT 4YeIoBEeKa M CKEJIET IIMMIIaH3e»,
«PyauMeHTBI U aTaBU3MBbI», «/[BHKYIIME CUIIBI AHTPOIIOTEHE3a», « DBOITIOLMOHHOE
IpEBO  4YENOBEKa», «ABcTpamonurek», «YemoBek  ymenblin», «Yenosek



NpAMOXOAIIMNINY, «JleHncoBckui uenoek» «Heannepranbipl», «KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITarbl HIBOTIOLNH YeJIOBEKay, «Packl uemoBekay.

OGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, MpeaMETOB  MaTepUallbHOU
KyJIbTYphl ~TIPEIKOB 4YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMH ¢ OUOJNEHCKUMU CIOKETAaMU TPOUCXOXKJCHUSI UeJIOBEKa,
doTorpaduu HaX0IOK UCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YeJI0BEKA, MOJICIIb
yeperna 4YejloBE€Ka M Yepena IIUMIAH3€, MOJEIb KHCTH YEJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEJIA TOPCA MPEIKOB YEIIOBEKA.

JlabopaTtopHass pabora «V3yueHue o0COOECHHOCTEH CTPOCHHS CKeleTa
YeJIOBEKa, CBSI3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTuyeckas padora «3ydyeHne F3KOJOTMYECKUX aJaNTalluii YETOBEKay.

Tema 6. Jxonorus — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CUCTEM C OKPY Kalollel cpeaoi

3apoxkJieHne U pa3BuTUE dKojoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. Cesepiona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
sKoJ0run. CBSI3b SKOJIOTHH C APYTUMHU HayKaMHU.

Metoasl skonoruu. l[loneBbsie HaOMOACHUS. DKCIMEPUMEHTHI B DKOJIOTHH:
npupojHbie W JiabopaTopHble. MojenupoBaHue B IKOJOTUH. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: JIOKATBbHBIN, pEerHOHATBHBIN U TJI00ATBHBIH.

3HaueHUE OHKOJOTMYECKMX 3HAHUW I YeJOBEKa. JKOJOTMYECKOE
MUPOBO33pEHUE KaK OCHOBA CBSI3€M deyioBeuecTBa ¢ Npuponoil. dopmupoBaHue
AKOJIOTUYECKOHN KyIbTYpbl U 3KOJOTHUECKON I'PaMOTHOCTH HACEIICHHUS.

JdeMoHCcTpamuun

[Moptpetsi: A. I'ymGonbar, K. ®@. Pynbe, H. A. Cesepuos, O. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuupl u cxeMsl: «Pa3gensl skonorum», «MeToabl 3KoJorum», «Cxema
MOHUTOPHUHIA OKPYXAIOIIEH Cpenb».

JlaGopaTopHasi padora «3yuyeHnne METOJI0B 3KOJIOTHYECKUX
HCCIIEIOBAHUI».

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonornyeckue (HakToOphl U 3aKOHOMEPHOCTH UX nerictBusd. Knaccudukarms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTPOIOTeHHbIe. O01IHe
3aKOHOMEPHOCTH JCHCTBUS dKojorndeckux (akropos. [Ipasmio muammyma (K.
mpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOWOHTHBIC
OpraHU3MBlI.

Abuotnueckue ¢aktopel. CBET Kak »Koiorudeckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEUHOTO CIEKTPAa HA OPraHU3Mbl. DKOJOTMUECKHE TPYIIbI
pacTeHUl M >KUBOTHBIX MO OTHOLIEHWIO K cBeTy. CuUTrHajbHas poJib CBETa.
DoTONEPUOAN3M.



Temneparypa kak skosiormueckuii ¢axrtop. JleiicTBue TemmnepaTrypsl Ha
opraHu3msl. [IoMKUIOTEPMHBIE U TOMOWOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocTh Kak skonoruueckuil ¢akrop. IlpucnocobneHus pacteHuid K
nojaJiepKaHuo BojHOTO OanaHca. Knaccudukanus pacTeHUH MO OTHOILIEHHUIO K
Boze. [IpucnocoOiaeHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOI'O PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YILHAas, MOYBEHHAs,
rlyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
0COOEHHOCTHU cpell oOuTaHus opraHu3moB. [IpucnocoOieHuss OopraHu3MOB K
KU3HU B Pa3HbBIX Cpelax.

buonornueckue putrmbl. BHemiHne W BHYTpeHHHE PUTMbL. CyTOYHBIE U
rogu4yHble pUTMbL. [IpHCTIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUH KU3HMU.

XKuzuennole Gopmbel opranusmoB. llonsTe o KuzHeHHOM (dopme.
Kuznennsie GopMbl pacTeHUIL: 1€pEBbs, KyCTAPHUKH, KyCTAPHUIKUA, MHOTOJICTHHE
TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHBbIE (OPMBI KUBOTHBIX: THUAPOOUOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTpOEHUS U 00pa3a >KU3HH.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepanus,
MYTYyalau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJieOHWYecTBO). HeTpoduueckue
B3auMojieiicTBus  (Tomuueckue,  (Qopuueckue, (Qabpuyeckue).  3HaUCHHE
OMOTHYECKUX B3aUMOJEUCTBUI Ui CYIIECTBOBAHHUS OPraHU3MOB B Cpele
obutanus. [IpyHIIUT KOHKYPEHTHOTO UCKITIOYSHHUS.

JdeMoHCTpamuun

Tabmuuel U cxeMbl: «Jkojmoruueckue (axtopel», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «TE€mIOKpOBHBIE
KUBOTHBIE», «XOJIOOHOKPOBHBIE KUBOTHBIE», «DU3MOIOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpembl oOOWUTaHUA OpPraHu3MoOB», «bUOTOTHYECKHE pPUTMBI»,
«Kuznennsie  Gopmbl  pacteHuii», <« Ku3HeHHbIE  (QOPMBI  KUBOTHBIXY,
«9KocucTeEMa IMHUPOKOJIUCTBEHHOTO JIeCa», « IKOCHCTEMA XBOMHOIO jecay, «llenu
MATaHUS», «XumHudecTBo», «llapasutusm», «KoHkypeHmus», «CumMOno3y,
«KomMmmeHcanmuzmy».

ObopynoBanue: repOapud pacTeHUH W IKUBOTHBIX, MPHUCIIOCOOICHHBIX K
BIUSHUIO PA3JIMYHBIX OKOJIOTHYECKUX (PAKTOpOB, TepOapuu CBETOMIOOUBBIX,
TEHENOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUI, CBETOIIOOMBHIC, TEHEIIOOUBHIE U
TEHEBBIHOCIMBBIE KOMHATHBIE pPACTEHUs, TepOaAPUHN M KOJJICKIIUH TEIIOTIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUW, dydesia MTHUIl U 3BEpeil, repOapuu
pacTeHuii, oTHOcsUXCS K rurpodutam, kcepoduram, Me3opuraM, KOMHATHbBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKI[MU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpelax,
repObapuv M KOJUIGKIIMM PACTEHH ¢ JKUBOTHBIX, OOJAJAIOIMIUX YEepTaMu
IIPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM XU3HH, repObapuu u



KOJUICKIIMM PACTEHUM U >KUBOTHBIX DPA3IUYHBIX >KU3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopHass paGora «BbIsiBIeHHE TPUCTIOCOOTCHUN OPraHU3MOB K
BJIMSIHUIO CBETa.

JlabopaTopHass paGora «BbIsiBIeHHE TNPUCTIOCOOJICHUN OPraHU3MOB K
BIIUSIHUIO TEMIEPATYPBI».

JlabopaTopHass pabGora «AHATOMUYECKHE OCOOCHHOCTH pPACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos0rusi BUAOB U MOMYJISALMIA

DKOJIOTUYECKHE XapaKkTEePUCTUKHU MOMYJISLINH. [omynsiiust KakK
ouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, (U3UIECKUX OaphEepOB U
0COOCHHOCTEH OMOJI0TUU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiuuii. OCHOBHBIE TOKAa3aTelId MONYJISALUUU: YHUCICHHOCTh, IUIOTHOCTD,
BO3pAacTHas MW TMOJIOBas CTPYKTypa, pOXKIAEMOCTh, MPUPOCT, TEMI POCTAa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHUYECKasi CTPYKTypa nomyianuu. OLeHKa YUCICHHOCTH IOMYJISIUH.
JluHamuka monyisiuuu U €€ peryisiuus. bUoTmyeckuil MOTeHIWal MOMYJISIUY.
MoaenupoBaHue TMHAMUKY NonyJisiuud. KpuBbie pocTa YUCICHHOCTH MOMYJIAIUH.
KpuBbie BbDKHBaHMs. Perynsmus YUCICHHOCTH TOMNYJAMUN: PoJib (PaKTOPOB,
3aBUCAIINX W HE 3aBUCSIIHNX OT IUIOTHOCTH. DKOJOTHUYECKUE CTPATETUU BUIOB (- U
K-ctparerun).

[TonsiTue 00 sKoJIOTMYECKON HUIE BHaa. MecTtooOutaHue. MHoroMepHas
MoJzienb 3Kojoruueckor Humu Jx.M. XatunmHCcOHa. Pa3sMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbsHas U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BUIbl M MX KU3HECHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buojormdyeckue
WHBA3UHU 9Yy>KE€POIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: Jx. Y. XaTunHCOH.

Tabmumpel W CXeMBbI: «ODKOJOTHYECKHE XapPaKTePUCTUKU  ITOIMYJISAIIHNY,
«ITpocTpaHCTBEHHass  CTpyKTypa  MONyJsinuu», «Bo3pacTHble  mUpaMUJIbl
nonyasauun», «CKOPOCTh  3acelieHHsT TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mogenb skosorndeckoit Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu PaCTCHUM, KOJUICKIINH JKHBOTHBIX.

JlaGopaTtopHass  padora  «IIpucmocoOneHuss ceMsH  pacTeHHd K
PacCENCHUIO.

Tema 9. Dkosrorus coo01eCTB. IKOJIOTHYECKHE CUCTEMBI.

CoobmiecTtBa opraHu3MoB. buoneHo3 U ero crpykrypa. CBs3u MexAy
OopraHu3MaMu B OMOILIEHO3E.



OkocucteMa kak OTkpwiTas cucteMa (A. JIx. Tencnu). DyHKIMOHATBHbBIE
OJIOKM OpraHM3MOB B D3KOCUCTEME: MPOAYLEHThl, KOHCYMEHTbI, PEIYyLICHTHI.
Tpopuueckue ypoBHu. Tpoduueckue uenu u cetu. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbl 1 Wbl B 3K0cHcTeEMax. KpyroBopoT BemeCTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE =~ MOKa3aTeaud  dAKOCUCTEeMBbl. buomacca u  mpoayKuws.
DKOJIOTMYECKHUE MUPAMUbI YUCEN, OMOMACCHI U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HanpaBnenHble 3aKOHOMEpPHBIE CMEHBI COOOUIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKLIECCHUM M HUX MPUYUHBL. AHTPONOTr€HHbIE BO3JCUCTBUS Ha
cykueccuu. Knnmakcnoe cooOmectBo. bruopaznooOpasue u noiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCMEMbL 03EP U peK. DKocucmembl Mopeli u
OKeano8. Ixocucmemuvl MyHOp, J1ecos8, cmenet, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznnuusg
MEX/1y aHTPOIOT€HHBIMU U TPUPOAHBIMU SKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteMm. ['opoackas
dnopa u ¢ayna. CunaHTpomnuzamus Topojckod (ayHel. buonoruueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJIEUCTBUII OPTraHU3MOB B
sKkocuctemax. Ponv xackaonoco 3ggexma u 6ud08-30upukamopos (Kirouesvlx
8U008) 6 QyHKYUOHUpOBanuu sxKocucmem. IlepeHOC PHEPTrUU U BEIIECTB MEKIY
CMEKHBIMU SKOCHCTEMaMU. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISINUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/IEHCTBU.

Mexanuzmoi 8030eUcmaus 3a2pA3HeHUl PA3HbIX Munos Ha
CyOOP2aHU3ZMEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl ~ IKOJIO2UHECKO20  HOPMUDOBAHUSL — AHMPONOSEHHO20  B030€UCMBUSL.
MeTo1010rusl MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIIOT€HHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Moptper: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoIleHO3a»,  «IKOocucTeMa

IIMPOKOJIUCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOro jecay, «DyHKIMOHAIbHbIE
IPYIIbl OPraHU3MOB B 3KOcCHCTEME», «KpyroBOpoT BEHIECTB B 3KOCUCTEMEY,
«llenu nuTtanus (mactOUILHAS, TETPUTHAA)», «DKOJOTHUUECKAs MUPAMUIA YUCET»,
«JKoJoruyeckas nupamujia OMmomaccel», «IKOJoruyeckass mupamuia SHEPrumn»,
«O0pazoBanue 6onota», «llepBuunas cykieccus», «BoccTaHoBIEHHUE Jeca MOCe
noxapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BemIECTB U MOTOK
SHEPIuM B arporeHose», «[Ipumepsl ypOoskocuctem.

O6opynoBaHue: repOapun pacTeHH, KOJUIEKIIMK HACEKOMBIX, Yydesia MTHI U
3Bepeit, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
KOCUCTEMBI.



IpakTuueckas padora «/3ydyenne u onucanue ypo0oIKOCUCTEMBD».

JlabopaTtopnas padora «/3ydeHue pa3zHooOpa3zus MEIKHX IOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX DKOCUCTEMAX).

IKcKypcusi «IKCKypcHsi B TUIMYHBIMN OuoreoieHo3 (B qyOpaBy, Oepe3HsIK,
€JIbHUK, Ha CYXO/IOJbHBIN WU TOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcHsi «DKCKYpCHs B arpodKocucTeMy (Ha IMOJe WIH B TEITUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obmemnnanerapHas o0ojouka 3eMJM, TZI€ CYHIECTBYET WM
CylllecTBOBasa XU3Hb. PazBuTue npeacrarieHuii o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. O6nactu 6uocheps u e€ coctan. JKupoe
BeLIECTBO Onocdepsl U ero PyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl 6uocheprbl. OcobeHHOCTH 6HOChephbl Kak
ro0anpHOM 3KOocucTeMBl. J[MHaMU4Yeckoe paBHOBecue B ouocdepe. KpyroBopotsl
BEIICCTB U OMOTreOXMMHUYSCKHUE ITUKIIBI (YTJIepoJia, a30Ta). PUTMUYHOCTD SIBIICHHM
B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsitue o Omome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOWHBIC JIeca, CMEIIaHHBIC M IIIMPOKOJIMCTBCHHBIC JIeca, CTEIH, CABaHHBI,
MyCTBIHU, TPOIIMUYECKHE Jieca, BEICOKOTOphsi. Kiumat, pacTUTENbHBIN U )KMBOTHBIN
MUpP OMOMOB CYIIIH.

CtpykTypa u GyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINANIA U
ouochepHbIX (HYHKITUH.

JdeMoHCcTpamuun

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

Tabmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrimepoma B mpupoae», «KpyroBopor kucimopoma B mpupoae»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIe Ouombl cymmy, «Kinnmarnueckue
nosica 3emnn», «TyHapay», «Talra», «Cmemanabii gec», «IIIMpoKoIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IIycTeiHa», « Tponuyeckuii Jecy.

O6opynoBaHue: repoapuu pacTCHUN pa3HBIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. YestoBek U OKpyxkamoinas cpeaa

DKOJOTUYECKHE KPU3UCHI M WX TMpPUYUHBL. Bo3zaeiicTBue demoBeka Ha
ouocdepy. 3arps3HeHne Bo3aymiHON cpenpl. OxpaHa BO3ayXa. 3arps3HCHHE
BogHOU cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenune mouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. M3mMeHeHne kmumara.

AHTpPONIOT€HHOE BO3/IEMCTBUE HA PACTUTEIbHBIN U KUBOTHBIN Mup. OXpaHa
PaCTUTEIBHOTO W XWUBOTHOTO Mupa. OCHOBHBIE TPHUHIIUIBI OXPaHbl TPUPOJIBI.
Kpacubie xuHurun. Oco0o oxpansemble mnpupojansie Tepputopuu (OOIIT).
boranndeckune caapl ¥ 300I0THIECKUE TTAPKH.

OCHOBHBIC TPHUHIIMIBI YCTOWYMBOTO DPA3BUTHS YEIOBEYECTBA W TPUPOIBI.
PanonanpHOE  MPUPOJOMONIB30BAHME M COXPAaHCHHE  OMOJIOTHYECKOTO



pazHooOpazust 3emau. OOImKME 3aKOHOMEPHOCTH TIJI00ATBHBIX SKOJOTHYECKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSATHBIE MOCIEACTBUS.

Pa3Butrie METOJOB MOHUTOPHHTA Pa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccredosanus nepexooa K pecypcocbepezarowjeli u
KOHKYDeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonnvle cucmemsl, obecneuusarowue O00CmMyn K
ungopmayuu no  CoOCMoAHUIO OMOENbHLIX U008 U dkocucmem. (OcHoBbl
IKopeaburumayuy dKocucmem u cnocob6og 6O0pbbbl ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxyusa mopckux u HazemMHbix 3KOCUCHEM.

JdemMoHcTpanumn

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  aTMocepbl»,  «3arps3HeHHe
ruapocdepbl», «3arpsisHeHue nouBbl», «llapHukoBbll  3ddekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MoeNn yIpaBIIeMOro MUPay.
O6opynoBanue: ¢dororpaduu OXpaHsSEMbIX pacTEHUU U KUBOTHBIX KpacHoit
kHuru Poccuiickon denepanun, KpacHor KHUTH perMoHa.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBimuBaeT TpeOOBaHHS K pe3yjabTaTaM OCBOCHUS
oOy4JaromMMHUCS TPOrpaMM CpeIHEero oOIero oOpa3oBaHUsA: JUYHOCTHBIE,
METanpeIMETHBIE U MPEIMETHBIE.

B cTpykType NTMUHOCTHBIX pe3yJbTaTOB OCBOCHHS MPOrPaMMBbI IO OHMOJIOTHH
BBIJIEJICHBI CJIEAYIONINE COCTABISAIONINE: OCO3HAHUE OOYYaIOIUMUCA POCCUUCKOM
TPaXKIAHCKON UEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTUIO, CAMOCTOSTEIbHOCTH
U CaMOOINPENCNCHUIO0, Haluyue Momusayuu K  OOydeHHIO  OHOJOTHH,
yeleHanpagienHoe pazeumue BHYTPEHHUX YOEKICHUH JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPAAHUIMN pPa3BUTUS OUOIOTHUECKOTO
3HAHMUSI, 20MOBHOCHb U CNOCOOHOCHb 00YUAIOIUXCST PYKOBOACTBOBATHCSI B CBOCH
NEATENIbHOCTU 1EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CHCTEME
Ouonorndyeckoro  oOpa3oOBaHWsI, Haauuue  NPABOCO3HAHUS  DKOJOTUIECKOUN
KYJBTYPBI, CHOCOOHOCMU CMA8UMb TIETTU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE PE3yJIbTAThl OCBOCHUSI MPOTPaMMBbI 110 OMOJIOTMHU JOCTUTAOTCS
B E€IUMHCTBE YYEOHOW M BOCIHUTATENBHON NESITEIBHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMU, MPUHSATHIMU B OOIECTBE MpaBHJIAMU U HOPMaMu
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, pa3BUTHUSI BHYTPEHHEH MO3UIMU JIMYHOCTH, NaTPUOTU3MA U
YBaKEHHUSI K 3aKOHY U MPABOIOPSIKY, YEJIOBEKY TpyAa U CTaplleMy MOKOJEHHUIO,



B3aMMHOI'0 YBaXKECHHS, OEPEKHOrO0 OTHOIIEHUS K KYJbTYPHOMY HACIEIHUIO U
TpaauLIMsIM MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickonn denepanuu, Opupone u
OKPYKAIOIIEU CpELE.

JInuHOCTHBIE pe3ysbTaThl OCBOCHHUS YyueOHOro mpeamera «buomorus»
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIESITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIbHOU IESATEBHOCTH, B TOM YHCJIE B YACTHU:

1) rpasKaIaHCKOTro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IPAXKTAHCKON MO3UIIMU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA M MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESTENbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YCOHBIX W TO3HABATEIBHBIX 3aJ]1a4, BHITIOJIHCHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPEAENATh COOCTBEHHYIO TMO3MIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLIMAJIBHBIM IIOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJHECHUS
y4eOHBIX, T[IO3HABATENbHBIX U HCCIEIOBATEIBCKUX 3a/ad, YBaXUTEIHHOTO
OTHOIICHUS K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXIECHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOM TPaXKTaHCKOMN UJICHTUYHOCTH,
[aTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH II€pe]l
Ponunoii, ropmoctu 3a CBOWM Kpai, cBOWO PoauwHy, CBOM SI3BIK W KYJIBTYpPY,
MIPOLLIOE U HACTOSALIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILICHUE K NMTPUPOAHOMY HACIEIHUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIEHWBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAaHOBJICHHE W
pa3BuThe OHMOJOTHM, MOHUMAHUS 3HAYECHHS OWOJOTMHM B TO3HAHUU 3aKOHOB
MIPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 00IIECTBA;

uaerHas yOexxJI€HHOCTb, TOTOBHOCTh K CIY>KeHHMIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cyanoy;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS ¢



OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;

CIOCOOHOCTh OIICHUBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMUTEISIM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHNE 3MOIMOHAJIBHOTO BO3JEHUCTBUS )KUBOW MPUPOJIbI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@XKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KaUECTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usnuyeckoro BOCNUTAHUSA, (POPMHUPOBAHUS KYJIbTYPbI 30POBbSI W
IMOLUMOHAJIBLHOTO 0JIATONOJTYY s

NMOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHoro ooOpasza KHU3HU
(3mopoBoe  TUTaHUE, COOJIIOJCHUE THUTHCHHUYECKUX TIPaBUI W HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 370POBBIO;

NMOHMMAaHWE I1IEHHOCTU TMPABUJI HMHIAMBUIYAJIbHOTO W  KOJIJIEKTUBHOTO
0€301acCHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (YIMOTpeOIcHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYlY, OCO3HAHHUE IICHHOCTH MacTepPCTBa, TPYA0II00HE;

FOTOBHOCTh K AKTMBHOW JAECATEIBHOCTH TEXHOJOTMYECKOW W COLUAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHLHO
BBIMOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pasnuyHbiM cepaM MpoPecCHOHANBHON ACSTEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymeld mnpodeccud ©  PEan30BBIBATH
COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M C€aMOOOpa30BaHHMIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11e71ecO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KW3HU HA 3eMJIe, OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS JKOJOTUYECKON KYJIbTYpbl: MPUOOPETEHHE OIbITA
IUIAHUPOBAHUS TMOCTYIIKOB W OIEHKA WX BO3MOXHBIX TOCICICTBUN IS
OKPY’KAIOIIEH CPEbI;



OCO3HAHME TJ00aTBHOrO XapakTepa 3KOJOTMYECKHX NpoOJieM MU MyTel HX
pelieHus;

CIIOCOOHOCTh HMCHOJIB30BaTh MpPUOOpETaeMble MpPU HU3YYEHUU OHOJIOTHU
3HaHUST M YMEHUS TPU pEUICHUM TPOOJEM, CBSI3aHHBIX C palMOHATBHBIM
MIPUPOJIONONIB30BaHUEM  (COOMIOJIGHHE  TpaBWJ  TOBEJACHUS B IPUPOJIE,
HaIlpaBJICHHBIX HAa COXpPAHEHHE pAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JIEMCTBUK, NPUHOCALIUX BpEd  OKPYKAKOLIEH
OPUPOJHON cpeie, YMEHHE MNPOrHO3MPOBATH HEOIAronpusITHbIE SKOJOTHUYECKHE
MOCJICICTBUS MIPEANTPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO PKOJIOTMUYECKOT'0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OfbITa NesTeNbHOCTU AKOJIOTHYECKOMN HaIpaBJIEeHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
PAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUYECKOMN JEATEIHHOCTA IKOJIOTMUYECKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO HA JIUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYJIBTYphl KaK CpeACTBa
B3aUMOJEHCTBHS MEXIY JIFOJbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTUM KaKk HayKH, OCO3HaHUs €€ poju B
(GbopMHUPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NpelCTaBleHus 00 OKpPYXKAIOIIeM MHUpE KaK O €IMHCTBE MPHUPOIbI, YEJOBEKa H
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW ITMBUIU3AIINM:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pemaTh PEeCypcHble  MPOOJEMBbI  pPa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAaHUIO TIPUPOJHBIX PECYpCcOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUHM OHMOJOTMYECKUX 3HAHUM B UEIAX
MOBBIIEHUsI OOLIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOyYarOIIMXCs, (OPMHUPYEMOM
MIpU U3YYEHUU OUOJIOTHUH;

MMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh IMOJIydaeMble 3HAaHMS JJi1 aHalu3a W
OOBSICHEHUS SIBIICHUIN OKPYXAIOIIEr0 MUpPAa U MPOUCXOASIIUX B HEM HM3MEHEHHU,



yMEHHUE JieJaTh OOOCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIbI0 NOJIYYEHNS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HCIOJIb30BAaTh OMOJOTMYECKUE 3HAHUA IS
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAaYYHOH JESITEIBbHOCTH, T'OTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATENBHOCT HUHANBUAYAIBHO U B TPYIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oOBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeTaHpeIIMeTHBIC PE3YJIbTAaTbhl OCBOCHUS yqe6H0r0 npeamMeTa «buonorus»
BKIIFOYAKOT: 3HAYUMBIC [JIA (bOpMI/IpOBaHI/ISI MHUPOBO33PCHHA 06y‘1aIOHII/IXC$I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) O6III€Hay‘{HBIC IMOHATHUSA, OTPAXAIOIINC
OCJIOCTHOCTH HaquOﬁ KapTHHBI MHpAa H Cl'IeIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCTIOJIb3YCMbBIX B CCTCCTBCHHBIX HayKaxX (BGIIIQCTBO, OHCPpIUA, ABJIICHUC, ITPOUCCC,
CHUCTCMA, HaquLIﬁ q)aKT, IMPUHIMII, TUITIOTC3d, 3daKOHOMCPHOCTb, 3dKOH, TCOpPUA,
HCCIICOO0BAaHUC, Ha6JIIOI[€HI/Ie, HN3MCPCHUC, OKCIICPUMCHT u z[pyme);
YHUBCPCAJIBHLBIC y‘IC6HBIC I[GﬁCTBPIH (HOSH&B&TGHLHLIG, KOMMYHHUKAaTHUBHBIC,

PETYISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
IPaMOTHOCTH H  COIMAIIBHOH KOMIETCHIIMA OOYYaroIMUXCs; CIHOCOOHOCTH
oOyJaronuxcs UCTIOTB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHPOBO33PCHYECCKHE 3HAHWUS M  yHHBEpCajbHble ydeOHBIE JEHCTBUS B
ITO3HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesymbrare wu3ydeHus OWOJOTMM HAa YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocs OyayT chOpMHPOBaHBI IO3HABATEIbHBIC
yYHUBEpCaJbHbIE YICOHBIC ICHCTBUSA, KOMMYHUKATUBHBIC YHUBEPCAIBHBIC YUCOHBIC
JICHUCTBUS, PETYISATHUBHBIE YHHUBEpCaJbHbIE Yy4YeOHBIC JEHUCTBHS, COBMECTHAs
NEeATENbHOCTb.

MeranpenMeTHbIE PE3yNbTaThl OCBOCHUS TMPOTPAMMBl CPEIHETO O0O0IIero
00pa30BaHus JOJDKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH yueOHbIMH NMo3HABATEIbHBIMHU
AEeCTBUAMM:

1) 6a30BbIe JJOrHYECKHE TeHCTBUS:

caMOCTOSITeIbHO  (OpPMYNHpPOBAaTH M AKTyaJu3UpoBaTh  MpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh MNpPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanuza, cMHTE3a, CpaBHEHMS, KiIacCuUKAIIMU, 0000IEHNs ), pAaCKPBIBATh CMBICT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHBIC MPH3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMHU MOHATHUSIMH);



ONMpeNeNsaTh LEeIu JeATEeIbHOCTH, 3aJlaBas MapaMeTpbl M KpPUTEPUU HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C IOCTABJIEHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJOTUYECKUE MOHATHUSA ISl OOBsICHEHUST (DAKTOB U SBJICHUI
YKUBOU IIPUPOBI,

CTPOUTH JIOTUYECKHE pPACCYX ACHHUS (MHIYKTUBHbIE, IEAYKTUBHBIE, IO
aHAJOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B pPaccMaTpUBAEMbIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJbI U 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IeJIbHbIE cpeacTsa Ui npeiCTaBIeHUs
CYLIECTBEHHBIX CBS3€M M OTHOIIEHU B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaKK€  MPOTHUBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAILIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS NPOOJIEeMbl C y4E€TOM aHajdu3a MMEIOUIUXCS
MaTepHUAJIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH paboOTy B  YCIOBHUSX pEalbHOrO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIa/IETh HABbIKAMU Y4EOHO-UCCIIEI0BATENbCKON 1 MTPOCKTHOM S TEIbHOCTH,
HaBbIKAMU  pa3pelieHus MpoOJeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BAaTh PA3JIMYHbIE BUJIbl JEATEIIBHOCTH [0 IOJY4YEHUIO HOBOTO
3HAHMSI, €ro HHTEpPHpeTaluH, NPeoOpa3oBaHUI0 M NPUMEHEHHI0 B Yy4eOHBIX
CUTYallUSX, B TOM YKCJIE TIPU CO3/IaHUN YY€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMupOBaTh HAYYHBIM THI MBIILICHHS, BIAJAETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUE€BBIMU MOHATUSIMU U METOJIAMHU;

CTaBUTh # (OPMYIUPOBaTh COOCTBEHHBIC 3aJadyll B 00Opa30BATEIbHOM
NEATENBHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISIBJIATh IIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ pEelIeHUs, HAXOAWTh apryMEHThl JUIs JI0Ka3aTesIbCTBA
CBOMX YTBEP>KJICHHH, 3a/1aBaTh IApAMETPbl U KPUTEPUH PEILECHUS;

AHAIM3UPOBATh IIOJIYYEHHbIE B XOJE€ PEIICHHs 3aJayd pe3yJIbTaThl,
KPUTUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIL[CHKY HOBBIM CHUTYAaIlUsIM, OLICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYLIECTBIISITh LEJICHANPABICHHBIA MOUCK NEPEHOCa CPEACTB M CIOCOOOB
NEHCTBUS B IPOPECCUOHAIBHYIO CpENy;

YMETh NEPEHOCUTh 3HAHMUS B IO3HABATEJIbHYIO M IPAKTHUYECKYIO O00JacTH
KU3HEEATEIBHOCTH;



yMETb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00TIacTei;

BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBUTh NPOOJIEMBI U 3a/1a4H, JOMYCKAIOLIKE aJbTePHATUBHBIC PEIICHHUS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMALMU (TEKCTE y4eOHOro
nocoOusi, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTMYECKUX CIOBapsX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETE), aHATM3UPOBATH
UHGOPMAIUIO PA3TUYHBIX BUAOB M (HOPM IPEICTABICHUS, KPUTUIECKH OIICHUBATH
e€ JJ0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

(GopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METONbI MPHU TOUCKE U
otOope Ouonornueckoit uHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4EeOHBIX
3a/ay;

npuoOpeTaTh OMBIT MCIOIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOJIB30BAHUS PA3IMUYHbBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAJIbBHYIO  (OpMYy  Tpe/ICTaBICHUS
ononormueckoil nHPopMarmK (CXeMbl, TpapuKH, JUArpaMMbl, TaOIUIIBI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Ouonornyeckoil uMHPOpMalLUEW: TPUMEHSATh XUMHUUYECKHe, (Qundyeckue W
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBAaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJQJI€Th ~ HABbIKAMHU  pACIO3HABaHUS M 3alIUTHl  WHGOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OBiajieHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0meHue:

OCYILIECTBIISATh KOMMYHUKAIIUU BO BceX cepax KHU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHUU MO CYIIECTBY OOCYXAaeMOl TeMbl (yMEHHE 3aJaBaThb
BOMPOCHI, BBICKAa3bIBaTh CYXJACHHUS OTHOCUTENIBHO BBIMOJHEHUS MpeasiaraeMoi
3aJja4M, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUH IPYTHMX YYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBa OOIICHMs, MOHUMAaTh 3HAYCHHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYaIuil,
YMETh CMSATYATHh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CTIOCOOAMU OOUICHHS M B3aWMOJAEWUCTBHUSA, MOHUMATh
HaMEPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAXKUTEIBHOE OTHOIIEHHE K COOECETHUKY
1 B KOppEKTHOU popme GOpMyTHUpPOBATH CBOU BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO W3JIAaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHASI 1eATeIbHOCTD:



MOHUMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW W WHAWBUIYATbHOU
paboTHI MPU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS IIPU PEILICHUH Y4eOHOH 3a/1auu;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh II€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLIEHUBATh KAadye€CTBO CBOEro BKJIaJa M KaXJOr0 Yy4YaCTHHMKA KOMAaHIbl B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TIPOEKTHI, OIEHWBATh WJAEH C TIO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMUYHBIX
CUTYAIUsX, IPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMU JI€HCTBUSIMU:

1) camoopraHu3anusi:

UCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS I BBISBICHUS TPoOJeM U HX
pEIIeHHs B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKaxX MO OTHOIICHUIO K KUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
poOJIeMbl, CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIE 3a7a4l B 00pa30oBaTEIbHON
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO  COCTABJIATH IUTAH pPEIICHUs TNpoOsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MTPEAMOYTECHUN;

JIeaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW DSPYIAHUINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIAJ€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U



OCHOBAaHMM, MCHOJb30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKH M CBOEBPEMEHHO NPUHMMATh PEIICHHUS IO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOST M IPYTUX:

OPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIbTATHBI

[IpeaqmeTHble pe3yibTaThl OCBOEHHUS COJEPXKAHUA Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrayOnEHHOM YypOBHE OPHEHTHPOBAaHbI Ha oOecredyeHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouonmornu. OHHM — BKIIOYAIOT:
crienuduyeckue st OMOJIOTHN HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEHUCTBUMN 1O
OCBOCHHIO, UHTEPIPETALMHA U MPEOOPa30BAHUIO 3HAHUM, BUIBI JAESATEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B PA3IMYHBIX y4EeOHBIX, a TaKXKE B
peanbHbIX KU3HEHHBIX cUTyauusx. lIpenMeTHble pe3yibTaThl IMPEACTABIEHBI IO
roJlamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOE€HUSA ydueOHoro mpeamera «buonorusi» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

chOpMHUPOBAHHOCTh 3HAHWW O MECT€ U POJIM OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB TMPUPOABI W  PEHICHUH  TPoOJIeM  paluOHAIBHOTO
MIPUPOAOIIONB30BaHUSA, O BKIIaJIE POCCHMCKUX M 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
OMoJIorny;

BIAJCHUEC CHCTEMOH OHWOJIOTMYECKMX 3HAHWHM, KOTOpas BKJIFOYACT:
OCHOBOIIOJIAraloNue OHOIOTHYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJAINsS, CaMOBOCIPOHM3BEICHNUE,
HACIIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT U PAa3BUTHE), OMOJIOTMYECKHE TEOPHUHU
(xnetounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOrooOpa3usi ¥  TNPOUCXOXKJCHHUSI  KYJIbTYpPHBIX  pacTe€HUM),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICIICHUS, YHCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [.  MeHaenss, TOMOJOTUYECKUX PSIJIOB B
HACJIEICTBEHHOMN U3MEHYMBOCTH H. n. Bagsunoga), NIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);



BJIQJICHEC OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHUS, WCIOJIb3YEeMbIX B
OMOJIOTMYECKUX MCCIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHUE,
HaOJII0/ICHKE, SKCIIEPUMEHT);

YMEHHE BBIJICTSATH CYIIECTBCHHBIC TPU3HAKK: BUPYCOB, KIETOK MPOKAPUOT H
DYKapHOT, OJHOKJCTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIC
OakTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAaHOB M CHCTEM
OpraHOB pACTEHWMU, >KUBOTHBIX, YEJOBEKa, IPOIECCOB IKU3HEICATCIHLHOCTH,
MPOTEKAIONINX B OPTaHW3Max PacTCHHH, KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKUX
npoieccoB: oOMeHa BellecTB (MeTadoJIu3M), TMPEeBpaLIEHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepOTPOPHOrO TUIMIOB MUTAHUSA, POTOCUHTE3a M XEMOCHUHTE3a,
MHUTO3a, Mel03a, raMeToreHe3a, AMOpHUOTeHe3a, TOCTIMOPHOHAILHOTO Pa3BUTHSI,
pa3MHOXCHUS,  MHAMBUAYAJbHOTO  pa3BUTUS  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICHCTBHSI TEHOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMCHHE YCTaHaBIMBATh B3aMMOCBI3M MEXIYy OPTaHOWIAMHU KICTKH H HUX
(GYHKIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHaMd W CHCTEMaMH OpPraHOB Yy pPAacCTCHHM, >KMBOTHBIX M 4YEJIIOBEKa W WX
GYHKIUAMHA, MEXIY CHCTEMaMH OpPTraHOB M WX (QYHKIUAMH, MEXAY ITalaMH
oOMEHa BEIICCTB, ATallaMH KJIETOYHOTO IIMKJIA ¥ YKU3HCHHBIX ITUKJIOB OPTraHU3MOB,
ATanamMu 3MOpPUOHAIBHOTO Pa3BUTHSI, TEHOTHIIOM W (EHOTHIIOM, (DEHOTHUIIOM H
dakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMYUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEJNIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIL;

yYMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4H, BBISBISTh IPUINHHO-CIICICTBEHHBIE
CBSI3M MEX]Y UCCIIETyEMBbIMH OMOJIOTHYECKUMH MPOILIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TMOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHITH JA0OpATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa mpu padboTe ¢ yueOHBIM U JaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh UX IKCICPUMEHTAIHLHBIMU
cpenctBamu, GOpMYIHpYS 1Edb HCCIEAOBAHUS, AHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U CNIaTh BEIBOBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMOoorud,
HKOJIOTUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBIATH  MOJYYCHHBIC  Pe3yNbTaThl HAa  yUYEHUYECKUX

KOH(EpEeHIHsX;
YMEHHUE OIIEHHWBATh AITHUYECKHE AaCHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
obmactu  OWOJIOTMM U MEAUUUHBI  (KJIOHUPOBAaHUWE,  HCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOEC HM3MEHEHUE T'€HOMAa W CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEIBCKOr0 XO3SICTBA, MUIEBONM MPOMBIILICHHOCTH, YIIIyOJISITh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKoro oOpa3oBaHHMS B OpraHu3alusaX CpeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
K1acce JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYEeCTBA, a TaKXKe B PEIIEHHH BOMPOCOB palMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHUE BJIAJETh CHUCTEMOW OHWOJIOTMYECKMX 3HAHUH, KOTOpas BKIIOYAET
OTpeNieJIiecHUs] W TIOHUMAaHHE CYIIHOCTA OCHOBOIIOJATAIONIUX OHOJOTHYECKUX
TEPMUHOB M TOHATUN (BUZ, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs: TEOPUs DBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau m B. BaiinOepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4yHOro  IO3HaHWUS,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
HKOCUCTEM U Omochepsl, CTAOMIM3UPYIOMIETO, ABMKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHUsl, YepEeIOBAHUSI HAMPABICHU I
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
JIBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, aOMOTHYECKMX U OHOTHUYECKHUX
KOMIIOHEHTOB ~ 3KOCUCTEM, B3aMMOCBS3€il  OpraHu3MOB B  COOONIECTBaX,
AHTPOINIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEH MECTHOCTH;



YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKa3aTEIbCTBAa POJACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMAaTHYECKUX TPYIII, B3aUMOCBS3M OPTaHU3MOB U CpPe/Ibl OOUTaHUs, EAMHCTBA
YEeIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3wsi BHUIOB U
HKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHS MPUPOIBI U YEIOBEUECTBA;

YMEHHUE peliaTh OMOJOTUYECKUE 3a]]a4H, BBIIBIISTh IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMH OMOIOTUYECKUMU MPOIIECCAMU U SIBICHHUSIMHU, 1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3YyIbTaTOB;

YMEHHE BBIMIOJHATH JIA0OpAaTOpPHBIE M MPAaKTHUYECKHE pPadOThI, cOOII0AaTh
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATH THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTATbHBIMHU
cpeacTBamu, (GOpMYyIUpPYS IEeNb HCCIEAOBAaHUS, aHAIM3UPOBATH MOJYyUYECHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yYMEHHE y4acTBOBAaTh B Yy4eOHO-MCCIIEOBATEILCKONH paboTe 1Mo OWOIOTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAayYHBIX OOIIECTB, U
NyOJIMYHO  TIPEACTABIATH  IOJYYCHHBIE  pe3ydbTaThl Ha  YYCHHUYECKUX
KOH(EpEHIUSX;

yYMEHUE OIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKIACHUN JKH3HH, YeTIOBEKa
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0ax MpPeaoTBpAICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYHIECTBJISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIEBOU
POMBIIIJIEHHOCTH, YIAyOJsTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYeCKOTo 00pa3oBaHUs B OpraHU3AIMAX CPEIHETO0 MPOo(EeCCHOHAIBLHOTO H
BBICITIETO 00Opa30BaHMS.



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



