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NHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yudeOHoMy mnpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoir @enepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenust (10-11
KJIACChI) SBJSETCS OAHUM M3 KOMIIOHEHTOB IMpeaAMeTHON obnactu «EcTecTBeHHO-
HayuHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHeYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeTHUM NpodecCHOHANTBHBIM U BRICIIUM 0oOpa3zoBaHueM. B To xe Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOIINX
3a/lay, CBA3aHHBIX C TMpodopueHTaeil o0y4arommuXcss U CTUMYJIMPOBAHHEM
UHTEpeca K KOHKPETHOM 00JIacTh HAayyHOTO 3HAHUS, CBS3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTHEHN, TICUXOJIOTHEHN, CIOPTOM HIJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mipeamery "buomorus" naér mpencTaBieHHE O
e M 3ajadax Mu3ydeHus ydeOHoro mpenMera «buonorusi» Ha yriayOia&éHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €T0
CTPYKTYpHpOBaHHE TIO pa3jiellaM UM TeMaM, paclpenesieHue Mo Kiaccam,
PEKOMEH/IyeT MOCJIEeA0BATEIbHOCTh M3YUYEHHUs Y4eOHOro marepuaia ¢ y4EToOM
MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEM oOydaromuxcs. B mporpamme 1o Ouosioruu
peayin30BaH MPUHIMUI MPEEeMCTBEHHOCTH C H3Y4Y€HMEM OMOJIOrMH Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHmsi, Oiarogaps 4YeMy MPOCMATPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOBOM o0Opa3e >KHW3HHM, Ha
BOCNIUTAHHE OEPEXKHOTO OTHOIICHHMS K OKpyXKaromed mnpupoaHoi cpeae. B
[IporpaMme Mo OHOJOTMU TAaKKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonoruss» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOY4YeHUS] U B
GbopMUPOBaHUM OCHOBHBIX BHUJOB Yy4ye€OHO-MO3HABATEIBLHON  JIESITEIHLHOCTH
00yYaroIMXcsa IO OCBOCHHMIO COJEp)KaHUs OHOJOTMYECKOrO0 0O0pa3oBaHUsA Ha
YPOBHE CpeIHEro 00I1Iero 0Opa3oBaHus.

VYuebnsbiil npeaMer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiormyeckoe oOpa3oBaHME B IIKOJE€ U OPUEHTUPOBAH Ha



pacmvpeHre M yriayOleHue 3HaHWW O0y4aroluxcs O >KMBOW MPUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJIOrMHM, 3MOPHOJOTMM U OHOJOTHUU Pa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U 3KOJIOTUH.

N3yuyenue yuebHoro mpeamera «buosorus» Ha yriiyOJIGHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYyYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3alusX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YUYEHUH  OOYYaIOIMMMUCS
COOTBETCTBYIOLIMX CHUCTEMAaTHYECKUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kjaccax 3TM 3HaHUS TOJy4arOT pa3Buthe. Taxk,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, TIOJYYCHHBIMU OOYUYAIOIIUMUCS TPU H3YYCHHUU
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktypa mnporpamMMmbl 1o ydeOHOMY mpeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ SBOJIOIMOHHBIA MOAXOABl K H3yYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIC JJIS KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, dBOJIIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasusi Tutanetl. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWOJIOTHH, 3MOpPHOJIOTHH |
OMONOTUN PA3BUTHSA, TEHETHKU M CEJIEKIUU, OMOTEXHOJOTUU U CHUHTETHYECKOMU
OMONOTHH, AKTyaIM3UPYIOTCS 3HAaHMUS OOy4Yalomuxcsi Mo OOTaHUKE, 300JI0THH,
aHatomuu, (usnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIONMOHHOE
y4eHHE, OCHOBBI 3KOJIOTUH U yUYeHHE 0 Ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECMEYUTH  OCBOCHUE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, MJICH, MPUHITUIIOB U MPABUJI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uM W OCOOCHHOCTSAX KJIETKH, OpTraHW3Ma, IOMYJISINH,
OMOIIEH03a, YKOCHCTEMBI, O BBIAIONIUXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAIHBIX aCHEKTaX OMOJOTMYECKUX 3HAHUU. J1Jist
pa3BUTUA W TOJAJEpKaHUS HHTEpeca OOydarouuxcsi K OHMOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COACpP>KaHUHM MPOTrpaMMbl
1Mo OUOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBIICHHSI U Pa3BUTHUS
TOM WIM HMHOW oOJacTh OWOJOTHUM, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4E€HBIX B PELICHUE BaXKHEHIITNX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOJIEM.



Lens u3yuenus yueOHoro npeamera «buonorus» Ha yriyO0JI€HHOM YpOBHE —
OBJIaJIcHUE  OOy4YalIIUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHON
OpraHu3alliyd JKUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETEHHE YMEHHI
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpENeNEHHONU 00nacTu
npoecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHE, WU K BBIOOPY
y4eOHOT0 3aBEeICHUS JIsl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JocTxenue 1enu wu3ydeHus ydeOHoro mpenmera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbl OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3ud M OCOOEHHOCTSAX OHOJOTHYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOonyJsilus, BUA, OMOreoleHos3, buocdepa); 0 BhIJAIOMIUXCS OTKPBHITUAX
Y COBPEMEHHBIX HCCIICIOBAaHUSX B OMOJIOTHH;

O3HAaKOMJICHHE OOYy4YaloIIMUXCSd C METOJAMM TO3HAHMS JKUBOU MPHUPOIBI:
UCCJICIOBATEILCKUMHU  METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISpHOM W
KJIETOYHOM OMOJOrMM, HSMOpPUOJIOTMM U OWMOJOTMM pa3BUTHUS, TEHETHUKU WU
CEeJIEKIIMM, OWOTEXHOJOTMM U CHHTETHYECKOHM OHOJIOTMH, MaJeOHTOJIOIUH,
HKOJIOTHH);  METOJAaMH  CaMOCTOSITEIbHOTO  NPOBEACHMS ~ OMOJIOIMUYECKUX
UCClIeZIOBaHUH B Jlabopatopuu U B Ipuponae (HaONIofeHHEe, H3MEPEHUE,
HKCIEPUMEHT, MOJCIIUPOBAHUE);

OBJIaZieHHUEe OOYyYaIOUIMMHCS  YMEHHMSIMH: CaMOCTOSITEJIbHO  HAaXOJMWTh,
aHAJIM3UPOBATh U HCIIOJIB30BAaTh OMOJIOTMUYECKYI0 HH(OPMAIMIO; I0JIb30BAThCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAHABJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-)KOHOMUYECKUMU U  3KOJIOTMUECKUMHU
npobyieMaMy 4YeJIOBEYECTBA; OLEHUBATh IOCIEJICTBUS CBOEH MAEATEIBHOCTH I10
OTHOLICHUIO K OKpY)Kalollle NPHUPOJHON cCpele, COOCTBEHHOMY 3/I0POBBIO H
3I0POBBI0  OKPY)KAIOIIMX  JIOJEH; OOOCHOBBIBATH U  COOJIIOJIaTh  MEPHI
npoUIaKTUKU MH()EKIUOHHBIX 3a00JeBaHul, MpaBuiia MOBEACHUS B MPHUPOJE U
oOecrieueHusi 6€30MacCHOCTA COOCTBEHHOW >KM3HENESITEIbHOCTH B UPE3BBIYATHBIX
CUTyallUsX TMPUPOJHOTO W TEXHONEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHY;

pa3BHUTHE Y OOyYaIOIIMUXCS MHTEIUIEKTYaJbHbIX U TBOPYECKHX CIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCSI OTKPBITUSIMH M COBPEMEHHBIMU
UCCJIEIOBAHUSAMH B OHMOJIOTHMH, PEIIAEMbIMU €10 MpoOJeMaMu, METOJO0JIOTHEH
OMOJIOrNYECKOTO UCCJIeI0BaHNUA, IPOBEJICHUS AKCIEPUMEHTAIBHBIX
WCCJIEI0BAaHUN, pEelIeHHUs] OMOJIOrMYECKUX 3a/1a4, MOAEIUPOBAHUS OMOIOTMYECKUX
00BEKTOB U MIPOLIECCOB;



BOCIUTAHHE Y OOYYArOMIMXCS LIEHHOCTHOTO OTHOIIEHMS K KUBOW IPHUPOJE B
LEJIOM M K OTJEIbHBIM €€ 00bEKTaM U ABJIEHUSIM; (OPMUPOBAHUE FKOJIOTHUYECKOM,
IF€HEeTUYECKOW TIpaMOTHOCTH, OOIIe KyJbTyphl TOBEACHHS B IPUPOJE;
WHTErpaluy eCTeCTBEHHO-HAYYHBIX 3HAHUH;

npuoOpereHne  00y4arlolMMUCA ~ KOMIIETEHTHOCTH B PallMOHAJIBHOM
MIPUPOJIONONIBL30BaHNU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, IKOCUCTEM, OHOChEphI), COXpaHEHUU COOCTBEHHOIO 370POBbSl U 3/10POBbS
OKpYyXXaromux Jrojeid  (coOmrogeHuss Mep NOpoMIakTUKU — 3a00JeBaHUM,
oOecrieyeHne 0E30MaCHOCTU >KU3HENEATENbHOCTH B YPE3BbIYAMHBIX CUTYyalUAX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OOydYaronuMmucs
VHIUBUIYaTbHOU oOpazoBaTeIbpHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieayromneMy mnpodecCHoOHaIbHOMY CaMOOIpPENEIeHNI0, B COOTBETCTBUHU C
WHIMBU1yaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTSAMH PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHH Ha YIIIyOJICHHOM
yYpOBHE cpeqiHero obero oopaszoBanusi, coctarisieT 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heeno), B 11 kimacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyYEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTH Ha
NpOJOJKEHHE OMOJOTMYEeCKOro 0o0pa3oBaHUsT B OpraHU3alUSIX CPEIHETrOo
podeCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHUAI.

O06s13aTeIBLHBIM YCIIOBHEM MPU O0YYCHUH OMOJIOTHH HA YyriayOJEHHOM YpOBHE
ABIIAETCS TPOBEJCHUE JTaOOpPaTOPHBIX U TMPAKTUUECKHX padoT. Takxke ydacTue
00y4JaromuXxcs B BBINOJHEHUU IMPOCKTHBIX M yU4E€OHO-HCCIEI0BATEILCKUX padoT,
TEMaTHKa KOTOPBIX OINpENEseTcs Y4YWTEJIEeM Ha OCHOBE HMEIOIIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOAHBIX YCIOBUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmsbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUS
Ouonoruu.  buonornueckue  Hayku W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBs3aHHble ¢ Ouosiorueid. 3HaueHHe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanuun

[Moptpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apgeii, I'. Mennens, B. U. Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupel u cxembl: «CBsi3b OMOJOTMU C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupble cucTemMbl Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBA JKUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOM3BEAECHUE, PA3/IPAXKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBbIN, OpTraHU3MEHHBIN, MOIMYJISIHUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHYeCKmi), OwocdepHuiii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKU >XKWUBOTO. JKM3HB Kak ¢opMa CyIIeCTBOBAHHMS
Marepun. Hayku, n3ydaromnine >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3aIINH.

N3yuenue xuBbIx cucteM. MeTonbl Ouomormueckod Hayku. HaGmromenwe,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [loHsaTre 0 3aBUCUMON U
HE3aBUCUMOW mniepeMeHHOW. IlnanumpoBanme »skxcnepumenta. [locraHoBka u
npoBepka runote3. HyneBas runores3a. [loHsitue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIlEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxeHHs pPe3ynbTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE TpPU3HAKH KU3HUY», «buonorunueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHMU3alUHA KABOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTro opraHuzmay, «buoreonenos», «buochepay, «Metombl
W3y4YEHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOBaHME  JJISI  TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTuyeckass padora «Vcronb30BaHUE PA3MUYHBIX METOJIOB IPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — crpykTypHO-QYHKIIMOHANbHAS €AWHHUIA JKUBOro. McTtopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

MeTtoasl  MOJIGKYJISIPHOM W KJIETOYHOM  OMOJIOTHH:  MHKPOCKOIIHSI,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamILHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHnue @uKkcupo8arHvlx
K1emok. DNeKTpoHHass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

IToptpetsl: P. I'yk, A. Jleenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MHUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOM OHMOJIOTUH
(xpomarorpadus, saextpodopes, auddepeHMANbHOES IIEHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKH. Makpo-, MHUKPO- M YJIBTPaAaMHKPOIJIEMEHTHI.
Boma m €€ posnb Kak pacTBOpUTENS, pEarcHTa, ydacTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysiiuv. MuHepalbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
pouib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMMHOKHUCTOTHBIN cocTaB 0enkoB. CTpyKTypbl O0enKoBoi Moisiekybl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornyeckue pyHkunn 0enkoB. IIpuonsi.



VYrneBoasl. MoHOCaxapuibl, 1UCaxapuibl, OJIMTOCaXapuabl U MOJUCAXaPUIbL.
O6mmii 1IaH CTPOeHHS W (PUBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodpunsHO-ruapododbHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qocponunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O01me cBoiicTBa OMOJOrMYEeCKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun komminementapHocTtu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanbs. Mecronaxoxxaenue u ouonornueckue pynknuu JTHK.
Buaes PHK. ®yukuun PHK B kietke.

Crpoenne monexynbl AT®. Makpospruueckue cBsisu B mosekyiae ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHBIE TIEPEHOCUYUKHU, UX (QYHKIIHH B
kinetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuy.

CrtpykTypHas Ouonorusi: OMoxXxuMuueckue U OMopU3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomolekyn. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIekcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYL U UX HENPUPOOHBIX AHANLO208.

JdeMoHCcTpamuu

[Toptpetsr: JI. Tlomunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. @paHkius,
@. Conrep, C. [Ipy3unep.

Junarpammel:  «PacripeneneHre XHMUYECKUX 3JIEMEHTOB B HEKHBOWU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAE.

Tabnmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTtpoeHue MOJEKyJbl BOAbD», «BemiecTtsa B coctaBe opraHuzMoB», «CTpoeHHe
MOJIEKYJBI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKyIbl», «CTpOeHHE MOJEKYI
yrieBonoB», «CTpoeHune MoJieKyl JunuaoBy», «HyKIeMHOBbIE KHCIOTBI»,
«Ctpoenue monekyinbl ATO».

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHue ~— HYKJIEHMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHne U PyHKIUMN KIETKH

Tunel KJIETOK: DJyKapuoTHueckass u mpokapuoTudeckas. CTpyKTypHO-
(G yHKIMOHAIbHBIE 00pa30BaHUS KIIETKHU.



Crpoenue npokapuoTuyeckon kiaeTku. Kinerounas cTeHka OakTepuid v apXeu.
OcoOE€HHOCTH CTpPOEHUsA TeTepoTpOHON U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MeCTO U pojib IPOKapHuoOT B OMOLIEHO3AX.

Crtpoenue U (G yHKIMOHUPOBaHUE AyKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHUYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA M BTOPUYHBIM
akTuBHbIM TpaHcnopt). lloaynponunaemocts memOpanbl. Pabotra Hatpwuii-
KaJMEeBOT0 Hacoca. DHAOLMTO3: MUHOUUTO3, (haronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa ¥ GyHKIIMH KJIETOYHOU CTEHKU PaCTEHUM, TpuOOB.

[utomnazma. [uto3omns. Lutockenet. JIBrxenue muroriasmMbel. OpraHouibl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMJbI KIETKHU: DHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblku, TU30COMBI, UX CTpoeHUE U GyHKUIUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OpraHoua0B KieTku. CTpoeHHe TpaHyJISIpHOrO PETHKYJIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHylspHbIN)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTutenbHbIX KieToK. Kinetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoerre u (GYHKIMH MHUTOXOHIpUN M Iiactuil. llepBuunsie,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonapl kieTku CTpoeHHe W (yHKIIMH HEMEMOpaHHBIX
OpraHOHJI0B KJIETKHU. Pubocomsi. IIpomesicymounvie Quramernmai.
MukpodunameHTsl. AKkmunogvle Muxkpoguiamenmol. MBIIIEUHBIE  KIETKU.
AxmuHogvle KOMNOHeHmbl HeMmblueuHblx Kiemok. Mukporpyoouku. KieTouHsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pEeCcHUYEK. MUKpOTpyOOUKHU
nuToriasmel.  LleHTpuons. benku, accoyuuposannvie ¢ MukpoguiameHmamu u
muxpompybouxamu. Momopuuvle benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKUA, UX CTPOCHUE U
bynakiuu. SAnepueit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpoMOCOM B HHTEepha3zHOM sape. Idyxpomamun u 2emepoxpomamur. benku
XpOMaTHHA — TUCTOHBL. JluHamuxa s0epHou 00010YKU 6 Mmumose. HoepHbiil
mpauncnopm.

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

JdeMoHcTpanuu



IToptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmunel U cxembl: «CTpoeHHE HYKApUOTHYECKOW KIETKN», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM — KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «S1poy, «CTpoeHre MPOKAPUOTUUECKON KIECTKH.

OGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTEIIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTePUAIbHBIX KIETOK.

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIJIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IIpakTuueckass paGora  «l3ydeHwe  JABUKEHUS  LUTOIJIAa3Mbl B
PaCTUTEIBLHBIX KIETKAaX).

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISIITUSA ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboim3Ma. Turmbsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TreTepoTpodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrneueHue kieTku: mpeBpamienue ATD B
oOMeHHBbIX Tporeccax. DepMEeHTATHBHBIN XapaKTep peakiuil KIETOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHUE, CBONCTBA M MEXaHU3M JICUCTBUI.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPTraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3IuYHbIX (PAKTOPOB.

[lepBuuHbBIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poiab XJI0poIuiacToB B mpoliecce
doTocunaTe3a. CBeToBas U TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
@pomocunmesa. [IpoayKTUBHOCTh (QoTOCHMHTE3a. BnusiHue pa3nuuHbix (akTopoB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHue (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHUu3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIHE OaKTepuu, >KeIe300aKTepuH, cepoOaKTepuu, BOJOPOHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe Opranm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pPOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. DTtansl SHEPreTUYECKOrO oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICIICHUE TITFOKO3HI.

buonornueckoe okucCiIeHUE, WK KIETOUYHOE JbIXaHHE. PONb MUTOXOHAPUN B
npoiieccax Ouonoruueckoro okucienus. Huknudeckue peakiuuu. OKUCIUTEIBHOE
dbochopunmmpoBanue. IHepeus membpannoco epaouenma npomonos. Cunmes



ATD: paboma npomonunou ATD-cunmaszvl. llpeumyiiectBa a’poOHOTO MYyTU
oOMeHa BellecTB nepe aHa3poOHBIM. DPGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

Ioptpersr:[Ix. Ilpuctin, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, «IHEpreTUYecKuii ooMen», « buocunres
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora  «l3ydeHuE  KATAIMTUYECKON  AaKTUBHOCTH
(depMeHTOB (Ha MpUMEpPE aMHJIa3bl UM KaTaaa3bl ).

JlabopaTtopHass paGora «/3ydeHue (epMEHTATUBHOIO paCIHICIIICHUS
MIEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIporiecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacnencrBeHHass HH(pOpPMANUS M peajiM3aluda €€ B KJIeTKe

Peakunn mMarpuyHoro cunresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuubii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykxapuomuueckoii kniemxe. Hexooupyrowue PHK.

Tpancsiius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomupoBanue amMuHOKHCIOT. Posb pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2eHog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHoT. Perynsiusi akTUBHOCTH T€HOB y Ipokapuor. ['mmoresa
onepoHa (®. XKako0, XK. Mano). Monekynsipnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsi ceHos. Perymsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycwr — HexeTounbie (OpMBI )KH3HU B 00UTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a0oneBanus yenoBeka, kMBOTHBIX, pacteHui. CIIUJ[, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungpopmamuka: uumeepayus u aumanuz dorvuux maccueos («bigdatay)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu é ouonoeuu u meouyune.
lIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.



JdemMoHcTpauuu

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

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHuecKkuil Koa», «Bupycob»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWartepdaza u murtos.
Oco0eHHOCTH TpolieccoB, MpoTeKkarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [lpecuHreTnueckuid  (MOCTMUTOTHUYECKHI), CHUHTETHYECKUM U
NOCTCUHTETUYECKUI (TPEMUTOTHUUYECKHI) Tepruoibl HHTEpPas3bl.

Martpuunsiii cunre3 JIHK — pemnukanus. Ilpunnuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perumkaunu JJTHK. Xpomocomel. CTtpoenune xpomocoM. Teromepsl u

TenoMepaza. XPOMOCOMHBIM HA0Op KIETKH — KapuoTuil. JIUTUIOuAHBIA U
rariouAHbld  Ha0Opbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Henenue xinetkn — wMuTo3. CraguM MHTO3a W NPOUCXOASIIME B HUX

nporecchl. Tunbl Muto3a. Kapruokunes u 1muTokuHe3. buonorndeckoe 3HaueHue
MHUTO3A.

Perynsamuss MUTOTHYECKOTO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
rudeIb — arorTo3.

Knerounoe smpo, Xxpomocombl, (GyHKIMOHAJIbHAS T€HOMHUKA. MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugpposas
K1emKkay» — Ouourn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCTpanuu

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

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «3yuyeHne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIETKaX KOHYMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKUNH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OHOKJIETOYHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS M KUBHEAEATENBHOCTH  OJHOKIJIETOYHBIX
opranu3mMoB. baktepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIETOUYHBIC
BOJIOPOCTH, Apyrue npotucthl. KolloHWanbHbIE OpraHU3MBbI.



B3aumocCBa3p 4acTed MHOIOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHsl H
cucteMbl opraoB. OpraHusm Kak eauHoe 1enoe. ['omeocras.

Tkanu pacteHuil. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MMOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOCHWUS,
(YHKIUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: 3MUTEIMANIbHASA,
COCIMHUTENIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUA WU
pPacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTraHOB KUBOTHBIX U UelioBeKa. DYHKIIMU OPraHOB U CUCTEM OPTraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTEil.

JIBrokeHrne  OpraHu3MoB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouHOE, XKTYTUKOBOE, pecHUYHOE. JIBMI)KEHHE MHOTOKIETOYHBIX PACTEHMA:
TPONU3MBI M HACTUHU. J[BM)KEHHME MHOTOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cuctema. Pednekc. CkeneTHble MBIIIIBI U UX paboTa.

IIutanue oprammsmoB. Ilornomenue BOABI, YIJIEKUCIOTO rasa W
MHUHEPAIBbHBIX BELIECTB pacTeHUsMHU. lIuTtanue xuBOTHBIX. BHyTpHunonoctHoe u
BHYTPHUKJIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO0 Tpakra. [IumeBapurensHbie xkenessl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. Jlpixanue )KuBOTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. /[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHas cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWIALMU JETKUX y MTHL] U
MJIEKONUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepjue,
KPOBEHOCHBIE COCYyABl M KpOBb. Kpyrum KpoBooOpaimieHus. IBOJTIOIUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Boigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BbiaeneHus. OuibTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI pabOThI OPraHOB BbIJICICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. BblaeneHue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3anmmTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W TUCTHl MPOCTEUIIUX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3aUThl. DUTOHIIUBIL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX HPOU3BOAHBIE.
3amura opraHu3ma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHbIH M NpuOOpeTEHHBIN creunduueckuii
UMMYyHUTET. Teopusi KiIOHalbHO-ceneKTUBHOro ummynutera (I1. Dpaux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHbie OTBETHl OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTe ¥ perymanus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpakumMocTe W perymauus y
pacteHuil. PocToBbIE BellleCTBA U UX 3HAYCHHE.

HepBhast cucrema u pediekropHas peryisius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. besycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsius U SHIOKPUHHAs CHUCTEMA >KMBOTHBIX M UYEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [ umortanamo-runoduzapHas
cucrema.

JdeMoHCTpanuu

[Toptper: U. I1. I1aBios.

Tabmuuer u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE
Bojopocin», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAaCTEHUN,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue creds,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >XKUBOTHBIX», «CKEJIET YeI0BEKAY,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenuTenbHas cucTeMa», «IJHJIOKpPUHHAs cuctema», «CTpoeHHE MBIIIIBIY,
«IMMyHHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  TIATaHHUS  PACTCHUIY,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOECHHE THUIAPHI»,
«Ctpoenne mnanapun», «BHyTpeHHee cTpoeHue H0XAEBOro uepss», «HepBHas
cuctreMa peio», «HepBHas cuctema gjsarymku», «HepBHas  cucrema
npecMmbikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIekonurarouux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6GopynoBaHue: CBETOBOM MHMKPOCKON, MHUKPOIpENapaThl OJHOKIETOUHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHHU pa3HBIX OTHEJOB, BIAXHbIE TNpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHME JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasia u OelKOB MOoJ JeHCTBUEM (PEPMEHTOB, 00 OpYyJOBaHUE IS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIbIXaTeJbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi pabora «3ydyeHnue OpraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKXeHNe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYasi BEreTaTUBHOE) U
noysioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuokeHue. IlonoBbie KineTkW, Waum rametsl. Meiio3. Craauu
Meno3za. [loBegenne xpomocom B meno3e. KpoccuHrosep. buonornyeckuii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['amerorene3 y »uBOTHbBIX. [[0J0BbIE KENE3BI.
OO6pa3oBaHHEe U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHuHe
MOJIOBBIX KJIETOK.

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

NuauBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTHS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHBIX NPOO.IeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Cramum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposannoe Opobaenue. bracmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJCHUS MIICKONMHUTAIONIUX. 3apOBIIIEBHIE JINCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoIbIIIEBbIX JIUCTKOB. B3animHoe
BIIMSHUE YacTed pa3BUBAIONIETOCs 3apojbllia (dMOpUOHANbHAS WHIYKIIHS).
3aknajgka TIUIaHAa CTPOCHMSI KUBOTHOIO KaK pE3ylbTaT HEpapXHUECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHHe Ha >MOPUOHAIIBHOE PA3BUTHE PA3IMYHbBIX
(haKTOpOB OKpY:Kalollel Cpe/ibl.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbubld mepuon. Ilpsimoe u
HempsiMoe pa3Butue. Pa3Butue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHolOrMyeckoe 3HAaUYE€HHE MPSMOrO0 W HEMPSIMOTO



pa3BUTHUS, UX PaACIpPOCTpaHeHUE B mpupoje. Tumbl pocta XKUBOTHBIX. DaKTOPHI
PETYJISIIUU POCTa )KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHue U CMEpPTh Kak
OMOJOrNnYEeCKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meiiosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Yy LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJslMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabnuupel u cxembl: «BereratmBHOoe pasmMHOkeHUE», «Turbl 0Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAIb, «Pa3MHOXKEHWE 3BIIIEHBI»,
«Pa3mHOxeHue ruapel», «Meito3», «Xpomocomsl», «I'amerorenes», «CTpoeHHE
ANIEKIIETKH U crepMaro3onaa», «OCHOBHBIE CTaauu OHTOreHesza», «lIpsMoe u
HEmpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xykay», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «J[BOMHOE OIJIOZOTBOPEHHE Y IIBETKOBBIX PACTEHUN,
«CTpoeHHE CeMsIH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI  MXa», <OKW3HEHHBIM LUK
NANOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMPENapaThl SUIEKICTOK U
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuueckass padora «BbigBIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKUBOTHBIX).

JlabopaTtopnas pabora «CTpoeHue OpraHOB pPa3MHOMEHHUS BBICHIUX
PaCTEHHI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHM3MoB

Hctopust craHoBIEHHUS] W pa3BUTHUS TEHETHMKHM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Padorer H. K. KoneiioBa, H. M. BaBuoBa, A. H. beno3sepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIEC TEHETUYECKUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJjUieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YACTAS JTUHUSA, TUOPUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABI  TCHETUKH: THOPUIOJOTUYECKUH,  IUTOJOTHUUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanumn

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

Tabmuipl u cxeMbl: «MeToabl TeHETUKNY, «CXEMbI CKpElUBaHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eauHooOpasusi rTuOpUA0B mepBoro nokosieHus. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paculeuieHusi NpHU3HakoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHus. [ UImore3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpemuBanue. [IpoMexxyTouHbId XapakTep Haclie10BaHUs.
Pacuiennenne npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHUCUMOTO
HAacJIeIOBaHUs  IPU3HAKOB. [{uTomoruueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEILIMBaHUS.

CuermnienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuernieHHOe
HACJIEIOBaHUE T'EHOB, HAPYLICHUE CUECIUIEHUS MEXAYy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka moja. XpoMOCOMHBIN MEXaHU3M OMNPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOrameTHnlii M TeTeporameTHnli moji. I eHeTmueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [nerorponuss — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIM ajulenu3M. B3anMoneicTBHE HEaUICNIbHBIX T'E€HOB.
Komnnementaprocts. Onuctas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTHSA PACTEHUM, >KUBOTHBIX W 4YEJIOBEKa, a
Takoke (HU3MOJIOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3MbI CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHKpPOOMOM». ['eHEeTHYeCKHe acmheKThl KOHTPOIS H
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdemoncTpanumn

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

Tabmuibl u cxemsl: «llepBriif U BTOpoil 3akoHbl Menaens», « Tpetuii 3akoH
Mengaens», «AHaIM3UpyIOLIEEe CKpelMBaHue», «HemomHoe paomuHHpOBaHUHEY,
«CUeryieHHOe HacjeoBaHWE NPU3HAKOB Yy Apo3oduibly, «['eHeTnka momay,



«Kapuotun uyenoBeka», «Kapuorun apozoduisl»y, «Kapuotunm  OTHUIBDY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMo1IeCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJISI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
rUOPHUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS TNPU3HAKOB, MOJEIb IS
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOMAEIb A
JEMOHCTpAallMd CLEIUIEHHOTO HACJIE€JOBaHUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporpenapart: «J[po3oduiay.

IIpakTnueckas padora «l3ydyeHue pe3yiabTaTOB MOHOTHMOPUIHOTO
CKpEIIMBaHUS Yy APO30(PUITBI».

IIpakTnueckas  padora  «M3ydeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Yy APO30(PUITBD».

Tema 13. 3aK0oHOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotunma W cpenbl npu  GopMmupoBaHUM (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHBIC MPU3HAKU. Buas
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKAITMOHHON W3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psan u BapuanuoHHas kpuBas (B. Moranncen). CpoiicTBa MOAu(DHUKAIIMOHHOM
U3MEHYMBOCTH.

I'enoTunuueckass U3MEeHUMBOCTh. CBOMCTBA N'€HOTUIHNYECKON N3MEHYHNBOCTH.
Bupl reHOTUITMYECKOM H3MEHUUBOCTH: KOMOWMHATHUBHASI, MyTAIl[HOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 H IOJOBOW TIPoOIlleCC — OCHOBaA
KOMOWHATHBHOU M3MEHYUBOCTU. POJIb KOMOMHATUBHON U3MEHYUBOCTH B CO3IaHUU
T€HETUYECKOT0 pa3HO0Opas3us B Mmpejiesiax 0JJHOrO BU/A.

MyTanroHHasT M3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nUTOIIa3MaTudeckue mytanuu. CoMaTHYeCKUe U MOJOBble MyTaluu. [IpuyunHBI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacnencTBeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJIeICTBEHHOCTb.

OnueenHemuxka u SNUCEHOMUKA, POJIb INUSEHemMUYecKux @akmopos 6
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHncTpanumn

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

Tabmuuibl u  cxembl: «Buabl wu3MeHYHMBOCTHY», «MoaudukanmoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHas W3MECHYHUBOCTDY, «Meiio3»,
«OnnongoTBopeHuey, «I'eHerndeckue 3a00IeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: *uBble W TrepOapHbIe SK3EMIUISIpPhl KOMHATHBIX PAacTEHUM,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psja U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y Jpo3oduibl (Ha TOTOBBIX
MUKpOMIpEnapaTax)».

Tema 14. I'eneTuka 4yesioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HUCCIEIOBaHUS T€HOMA
yejgoBeka. MeTonbl  U3YYEHHMS] T€HETUKM  4YEJIOBEKa: TE€HEaJOTrHYeCKUi,
OJIN3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIMOHHO-CTATUCTUYECKHM,
MOJIEKYJIAPHO-T€HE TUYECKU. CoBpemMeHHOe ONpeAeICHUE FeHOTHUIA:
MOJTHOT€HOMHOECEKBEHUPOBaHUE, T€HOTUIUPOBAHUE, B TOM 4YHCJIE C IOMOIIBIO
[T11P-ananu3a. HacnenacTBeHHble 3a00ieBaHus YeioBeKa. [ eHHbIE M1 XpPOMOCOMHBIE
O0one3HH 4YenoBeKka. bolle3HM C HACIENCTBEHHON MpelpacnoiioKeHHOCTHIO.
3HaueHUE MEIMIIMHCKOW TCHETHKU B MPEIOTBPAIICHUU U JCYCHUU N€HETUYECKUX
3a0oneBaHuil yenoBeka. MeauKo-TeHeTuYecKkoe KOHCyNIbTupoBaHue. CTBOJIOBBIE
kieTku. [[oHATHE «TE€HETUYECKOTo rpy3a». ITUUYECKHE aCIEKThl UCCIEI0BAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
buznUecKOMy U XUMUYECKOMY 3arps3HEHUIO0 OKpY>Karomien cpenbl. [ eneTnueckas
IPEAPACTON0KEHHOCTh YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpanuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOabl U3YUEHUS TCHETHKU
yesoBekay, «I eHeTndyeckue 3a001eBaHuUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJTOCIOBHOMN.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUUsA. 3apOoXKJICHHUE CEJIeKIMU U JOMECTUKAIUU.
VYuenne H. U. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS H MHOrooOpasus
KYJIbTYPHBIX pacTeHui. Ponp cenexkuuym B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpojaa, mTaMM. 3aKOH TOMOJIOTHYECKUX PSJAOB B
HaciaeACcTBeHHOM wm3MeHuumBoctTHh H. WM. BaBunoBa, ero 3HadeHue A
CEJIEKIIMOHHON PadOTHhI.

Meronpl ceneKnuoHHOM paboThl. MCKyCcCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUAYaIbHBIM. Otansl KOMOMHAIIMOHHOM CCJICKIIUU. HUcnrwiTanne
npou3BouTeNed 1Mo MmoToMcTBYy. OTOOp MO TEHOTUIY C MOMOIIBI OIEHKHU
(deHOoTHUIIa TOTOMCTBA U OTOOP MO FEHOTUNY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBIW ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannanimoHHbI U XMMUYECKUI MyTareHe3 Kak MCTOYHUK MYTallUd y KyJIbTYpPHBIX



dbopm opranu3zmMoB. lcmonb30BaHME TEHOMHOIO PEIAKTUPOBAHUS M METO/OB
pexoMOuHaHTHBRIX JIHK 111 momyyeHus: nCX0IHOTO MaTepuaa Jjisl CENeKIUU.

[Tonyuenue MOJIUTLIIOUIOB. BuayTtpuBnnoBas rudopuIn3aIus.
bnuskopoacTBeHHOE — cKpemiuBaHue, ~WiIM  WHOpuAuHT.  HeponctBeHHOE
CKpelllMBaHue, Wik ayropuauHr. ['erepo3uc u ero npuyuHbl. lMcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. llpeogonenue Oecronus
MEKBHI0OBBIX THOPHUIOB. JIOCTHXKEHUSI CENEKIIUU PACTCHUI U )KUBOTHBIX. «3enénas
DesoNoOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEN  JJIT  CO3/IaHMsl HOBBIX COPTOB M THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamiul CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yeax YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM Hucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCLe008aAHUl,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuun

[Toptpeter: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIAECHUS U MHOTO00Opa3us KyJIbTyPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metogpl cenexkuuny, «OtnanéHHas rudpuauzanus», «MyTtareHesy.

JlaGoparopHasi padora «l3yueHune copToB KyJbTYPHBIX PACTCHUHN U MOPOJ
JOMAITHUX )KUBOTHBIX.

JlaGoparopHasi padora «/3ydyeHre METOJIOB CEJICKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHu».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHUKCHHS CEJICKIIMHM pPACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHUIO, IJIEMEHHYIO bepmy,
COPTOHCTIBITATEIBHBIA YYaCTOK, B TEIJUYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOI'O LICHTPA)».

Tema 16. buorexHo0rus 1 CHHTETHYECKAasi OMOJI0TUsA

OOBEKTHI, MCTHOJIB3YEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunonHas
OMOTEXHOJIOTHSA:  XJICOOMEeUeHne, TMONMyYeHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeMEe. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
texHosorui. [IponsBocTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMIl M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO MOJTYUYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas mnxkenepus. MeToasl KynbTypbl KJIETOK M TKaHEW PACTEHUN H
#*uBOTHbIX. KpuobGanku. Comartuueckas ruOpUAM3alUS U COMATUYECKHUI
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJICKUUU pacTeHui. [llonyuenue
MOHOKIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHbIX
anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHHE. PekoHCTpyKIus
SUIEKIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonozuu 0300p06IeHUs, KYIbIMUBUPOBAHUSL U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpoMocoMHass U TeHHass WHXEeHepusa. VICKYyCCTBEHHBI CHUHTE3 T€Ha U
koHcTpyupoBanue pekomOouHantHblx JJHK. Cozdanue mpanceennvix opeanuzmos.
JlocTWKeHUsT M MEePCHEKTUBBI  XPOMOCOMHOM UM TEHHOM  MHXEHEPHH.
DKOJIOTUYECKHUE U ITHUECKHE MPOOJIEMbl TeHHOW WHXKEHEPUH.

MenunmHckue 6uorexnonoruu. [locrrenomuas nudposas menunuHa. [THP-
JTMarHoctTuka. MeTaboJOMHBIN aHaiu3, TEHOIICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBeKa I OIEHKH COCTOSIHHUS €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kierok. TapretHas Ttepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHMS KOMILJIEKCHBIX
TKaHEH COYeTaHWEM TEXHOJOTHM TpEXMEPHOro OMONMpHHTHHTA U ckaddomauHra
JUISL pELLICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

Co3naHre BEKTOPHBIX BAaKIMH C II€JbI0 OOecreYeHus: KOMOMHMPOBAHHOM
3ammThl 0T Bo3Oymuteneld OPBU, ycraHoBieHHE MOJICKYJISIPHBIX MEXaHU3MOB
dbyakuronupoBarauss PHK-comepkammx BHPYCOB, BBI3BIBAIOIIUX 0CO0O OMACHBIC
3a00yIeBaHUS YEIIOBEKA U JKUBOTHBIX.

JdleMoHCTpamuu

Tabnuuel u cxemsl: «lMcmonb3oBaHWEe MUKPOOPTAaHU3MOB B MPOMBINIJIEHHOM
MPOU3BOACTBEY, «KneTtouHass nHkeHepus», «l eHHass UHKEHEPUS».

JlabopaTopHas padota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MNPOWM3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO ).

11 KIIACC

Tema 1.3apo:kaenue M pa3BUTHE JIBOJIIHOHHBLIX MNpeICTABJIEHUI B
OuoJioruu

OpomonronHas teopus Y. JlapBuHa. [Ipennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIue cuibl 3Boionuy BuaoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHM3MOB, HACIEJCTBEHHAs W3MEHUYMBOCThb, Ooprba 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).



Odopmnenue cunternueckot Teopuu sBojtonuu (CT3I). HelitpanbHas
Teopuss sBomonuu. CoBpeMeHHass 3BOJIOLMOHHAS  OWONOrus. 3HayeHUe
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn

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

Tabmuupt u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (o Jlamapky)», «MexaHnusm (HopMHUpPOBaHUS
npucCnocoOJieHn y pacTeHuit u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapripyta nmytemectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KylbTypHBIX (hopm
KarmycTh», «I1opobl ToMaNTHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJI DSBOJIOLHUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKpPO3BOJIIOLNSA H €€ pe3yJibTATHI

[Monynsuus Kak sneMeHTapHas equHula 3Boourd. COBpEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pa3HOOOpa3usi M CTPYKTYphl momnyisiuuid. 3Menenue
reHopoHIa TOMYJSIMU KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIKME CHUJIBI) HBOJIONUHU. MyTalmOHHBIN
nporecc. KomOuHatuBHass u3MeHYUWBOCTh. [Ipeiid TreHOB — ciydailiHbIe
HEHANPABJICHHBIE HM3MEHEHHUS YacTOT aiienedl B momymsmusax. OQdekr
ocHOBatens. Jgpgpexm Oymuliounozo eopaviuuka. CHUdMCEHUE 2eHemUYecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma opetigpa 2enos 6
bonvwux U  manvlx  nonyuayusx.  Mwurpanuu.  V3omsmus  TOMYJISIIH:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Orojorndeckas (pempoayKTHBHAS).

EctectBennbiii oT60p — HampaBisoomuii (akrtop sBomronuu. Dopmbl
€CTECTBEHHOr0  0TOOpa:  ABWKYUIUNA, CTaOWIM3UPYIOIIMI,  pa3pbIBAOLIUMA
(mu3pyntuBHbii). [lonoBoil oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIIHH.
Bo3HukHOBEeHHEe ~ mpUCHOCOOJEHU y  Opranu3MoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl nmpucmnocoOIeHui y OpraHu3MoB: MOPGOIOTHIECKHE,
duszmonornueckue,  OUOXUMHUYECKUE,  MOBeleHuYeckue.  OTHOCUTEIBHOCTD
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTatr
MHUKpO3BOJIOIMU. M3onsiuus — kioueBol (akrtop BugooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHUS: aJIomaTPUYECKoe (reorpaduyeckoe),



CUMIATPUYECKOE (9K0JIOTHYECKOE), «MTHOBEHHOE» (monummonaAN3aIus,
rubpuanzanus). JJmuTeabsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMUPOBAHUSL OMOJIOTHUECKOTO pa3HOOOpa3usl.

Ponb »BoMONMOHHONW OWOJOrMM B pa3pabOTKE HAyYHBIX METOJOB
coxpaHeHHsi 6uopazHooOpasusi. MUKpPOIBOJIOIUS U KOJBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O0pBOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsinuronHas
CTpYKTypa Bula», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIBl HBOJIIOLIUUY, «DKOJIOTMYECKash M30JSALUs MONYJSALIUA CeBaHCKOM (openny,
«'eorpadmyeckas M3ONALMS ~ JUCTBEHHUIBI CUOMPCKOM W JIMCTBEHHUIIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JICHUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTETbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX,
«Dusnonoruueckue ananranuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npupoae», «Crnocobsl BUa000pazoBanus», «l'eorpaduueckoe BUI000pa30BaHUE
TPEX BHUJAOB JIAHJBIIICH», «IDKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHHHUID,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIii THOPUTY.

Oo6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena NTHI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUW OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass pabora «BblsiBI€eHME HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUIY.

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OpraHM3MOB H  HX
OTHOCHUTENbHAS LIEJIECO00Pa3ZHOCTD.

JlaGopaTtopHass paGora «CpaBHeHHE BHIOB 10 MOP(OIOTHIECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  uM3ydeHus  MakpolBoJironuu. [lameoHTonormueckne  MeTOJbI
u3ydeHus: sBoyiouuu. IlepexonHpie QopMbl M (QUIOrEHETHYECKHE  PsJIbI
OpraHU3MOB.

buoreorpaguueckue Metoapl u3zydeHus sBoiround. CpaBHeHUE (GIIOpBHI U
dayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emun. Bunibi-
SHJEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPaBHUTEIBHO-MOP(POIOTHYECKUE METOJbl MU3YUECHHS
HBOMIIOIMHU. ['eHeTHYeckre MEXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U MOSBICHUS
SBOJIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE U  AQHAJIOTUYHBIE  OPTaHBbL.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJEKYJISIPHO-T€HETHUECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBuiia) dBOMIOIUU. [IpuHyun cmenvl yHKYULL.
HeobOpatumocTs 3BostONMU. AnantuBHas paguaius. HepaBHOMEPHOCTH TEMITOB
HBOJTIOIUH.

JdemMoHcTpanumn

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabnuuel 1 cxembl: «DuUnoreHeTHYECKU s JOMIATNY, «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Cteronedans»y,  «Punmodute»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThl»y, «HaudanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTrMYHBIE ¥ AaHAJOTUYHBIE OpraHb», «PyaIuMeHThbI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIE
HaIPaBJICHUS 3BOJIOLHUNY, «OO0II1e 3aKOHOMEPHOCTH IBOJIIOIIUNY.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJTOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BUuTHE )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTeHe3 W
naHcnepmusi. JloHayuHble MPEACTABICHUS O 3apOXKICHUU KU3HU (KPEAlMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS JKU3HU U €€ ONpoBepkeHUe onbiTamu .
Penu, JI. Cnannanuanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu 1 aCTPOOHOIOTHSI.

OcHoOBHbIE JTaInbl HEOPraHUYECKOU DBOJIIOLIA Y. [InanerapHas
(reojoruyeckasi) dBOJIONUSA. XHMHUYECKas dBOJTIONMSA. AOHOTCHHBIM CHHTE3
OpraHWYecKuX BellecTB W3 HeopraHmyeckux. Ombir C. Mumnepa u I'. HOpu.
O6pa3oBanue nonuMepoB U3 MmoHoMmepoB. KoarepBatHasrunoreza A. Y. Onapuna,
runoTe3anepBuYHorooynbona/l>x. Xonaeina, renernyeckasrunoresa I'. Mémnepa.
PuGosumer (T. Yekx) m rumoteza «vmpa PHK» V. I'mnbGepra. @opmuposanme
MeMOpaH ¥ BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnm u Meronapl €€ wu3ydeHus. Vickomaemble OpraHuyecKue
octatku. ['eoxpoHonmoruss u e wmeroabl. OTHOcUTENbHAsE U a0OCOMIOTHAS
reoXpoHoJIOTHs. ['e0XpOHOIOrHYecKas 1IKaia: 30Hbl, 3pbl, IEPUOIbI, FSTTOXH.



Hauvaneuble stansl opranunyeckor dBostouuu. [losBiieHne W 3BOMOLMA
MEPBBIX KIETOK. DBoNtoNUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEpPBbIX Ha 3emile COOOLIECTB.
CrpomaronuTsl. [IpokapuOTBHI U yKapUOTHI.

[IpoucxoxeHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. lIponcxoxkaeHne MHOTOKIETOYHBIX OpraHu3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}ho3bl
pacreHui. Bpixon pacreHun Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne UMK cymu. CemeHHble pacTeHHs. [IpoMcCXOXkIeHue NBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKH3Hb B BOJIE. DBOJIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. [IpoucxoxieHne MIEKOMUTAIONINX U
ntull. [lpuHiun xmodyeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMU |
NO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuoiaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaitHo30W. OOmas XapakTepucTHKa KiIuMmaTa u
reoJIOrMYeCKUX mpoieccoB. llosiBneHne MW pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM SKOJOTMUYECKUUA KPU3UC, €ro
ocobennoctu. [IpoGnema coxpanenus: 6rnopazHooOpasusi Ha 3eMIe.

CoBpemenHasi cucteMa opraHudeckoro mupa. [lpuHiunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JemoHcTpanumn

[Moptpetsi: @. Penu, JI. Cnanmnanuanwu, JI. ITlactep, . 1. Meunukos, A. .
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpwuy,
«JTanbl  HEOPraHWYEeCKOW  HBONIOUUKY»,  «['€oXpoHONMOrMYeckKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BooLMNY, «CxeMa o0pa30BaHUS DYKAPUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHpYyCay,
«Apomopdo3bl  pacteHui», «Punnoputh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOroKIeTOuHbIe BOAOpOCINY», «Mxu», «llanopoTHukmn», «l 0jl0CEMEHHBIE
pacteHuss», «Opra"bl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuIlIeUHOMOTOCTHBIEY,
«IInockue YyepBUY, «YaeHucToHOrMEY, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmpikarommecs», «Iltuuby, «Mnaekonurarommue», «Pa3BuTue KHU3HU B
apXxeuckou spey», «Pa3zBuTue KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butre XKU3HU B
[TAJIEO30MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XKU3HU B
KailHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPA».

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTULl WU 3BEPEN,
KOJUJICKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMbIX, MYJISDKM OpPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  nabopatopHasi  padora «MoaenupoBaHUE ~ ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPraHU3MOBY.

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «l3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTUH.

CraHoBJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YesloBeKa. Penurnosnsie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, (bU3M0JIOT0-0MOXUMHUYECKHE,
noBeeHueckre. OTIMums 4enoBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTIHAJIBHOU
CHCTEMBI.

JBuxyime cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIC.
CooTHoIIeHNEe OMOJIOTUYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(IpOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIKE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsIH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jrojei. UeroBek yMenbli, nmepBbie
W3TOTOBJIEHUSA OPYIHM TpyAa. UenoBeK MPSIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0oOmMMA  MpeoK
HEAHJEPTATBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeK HeaHAEPTaIbCKUN
KaK BHUJI JIOJEH XOJIOJHOTO KiauMaTa. YeaoBEeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu AdQpuku.
[TanmeoreneTnka u naJseOreHOMHMKA.



DOBONIOLUS COBPEMEHHOIO uejoBeKa. EcTecTBeHHBI OTOOp B MOMYJISLUAX
yesoBeka. MyTallMoHHBIM Tpoiiecc U mojJuMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpamnus U «3(PpGeKT oCHOBATENs» B MOMYJISLUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatne o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETE.
EnuncTtBO  4yenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacus3Ma.
[IprcnocoONEHHOCTh YelOBeKa K pa3HbIM YCJIOBHSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKA.

MexaucuMIuInHapHbple  MeToJbl B (pusuueckot  (OMOIOTHYECKOH)
AHTPOIIOJIOTHHM.  ODBOJIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJI0BECUECKUX TMOMyJsUUi. buoconuaibHble UCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHncTpanumn

[Toprpetsr: Y. HJapsun, JI. JIuku, A. . Poruackui, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelOBeKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J{BUKYIINE CUIIBI AaHTPOIOTE€HE3a», « IBOJIIOLIMOHHOE
IpPEBO  4YEJOBEKa», «ABcCTpajonutek», «UYenoBek  ymenblil»y, «YemoBek
NpAMOXOAAIMNY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl FBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB YENOBeKa, penpoaykiuu (dortorpaduu) KapTUH C
MudogorndyeckuMu U OUOJEHCKUMU CIOKETaMHU TPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IAMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnyeckas padora «3yueHre SKOJOTrMUECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kaloleu cpeaoi

3apoxaeHue u pazButhe skojgoruu B Tpyaax A. I'ymboneara, K. @. Pynbe,
H. A. CesepnoBa, J. I'ekkensa, A. Tencnu, B. H. Cykauépa. Paznensl u 3amaumn
3KoJIOruU. CBSI3b 3KOJIOTUH C IPYTUMU HAYKaMH.



Mertonbl 3konoruu. [loneBble HaOmoOAEHHS. DKCIEPUMEHTHI B 3KOJOTHUU:
NpUpPOAHBIE U JlabopaTopHble. MoJeaupoBaHWE B 3KOJOTMU. MOHUTOPUHT
OKpY’KaroIen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHWUW Ui YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M 4YesoBeuecTBa ¢ NpUponoil. PopmupoBaHue
DKOJIOTHYECKOMN KYIbTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

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

Tabnuupsl u cxembl: «Pasznensl skojorumy», «Metonbl skonorum», «Cxema
MOHUTOPUHTA OKPYKAIOIIEH CpelibD».

JlaGoparopuas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCJIEOBAaHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckre (PakTopsl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O0ime
3aKOHOMEPHOCTH AEHCTBUSl dKojoruyeckux Qakropos. Ilpasmino munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOTO CIIEKTpAa HAa OpPraHU3Mbl. DKOJOTHMYECKUE TPYMIIBI
pacTeHHl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoan3M.

Temmepatypa Kak »dKoJiorHUecKuid dakTop. JlelicTBue Temmeparypsl Ha
opraHu3mebl. [loMKnIOTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocobneHus pacteHui K
noJJIep KaHuio0 BoHOTO Oanmanca. Kriaccudukamuss pacTeHU MO OTHOIICHHUIO K
Boje. [IpucnocoOsieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUsS OPraHM3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAs, MOYBEHHAas,
rIyOWHHAsT  TOAMOYBEHHAs, BHYTpHOpPraHW3MEHHas.  DH3UKO-XUMUYECKUE
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MoB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puUTMbl. CyTOYHBIE U
roauyHbie puTMbL. [IpHCcOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM HU3MEHEHUSIM
YCIIOBUH KU3HU.

Kuznennoie Qopmbl opranuszmoB. llonsitue o Ku3HeHHOU (opme.
XKusznenusie (HOpMbI paCTeHUI: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJETHUE TpaBbl. JKU3HEHHBbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI,
re0OHOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (bakTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢hopmel. [lapazutusm, koomnepaius,
MyTyajau3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue,  (opuueckue, (¢dalOpuyeckue). 3HaAUCHUE
OMOTHYECKUX B3aUMOJICUCTBUN IS CYIIECTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUN KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl uw cxembl: «Okosorudyeckue Qakropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOBY», «bBHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«IKocucTeMa MMUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOro jecay, «Llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOno3y,
«KomMeHcanuzmy.

O6opynoBanue: repdbapuyd pacTEHUH W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOMBBIC, TEHENIOOUBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEeHUs, TepOapu U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHI] U 3BEpeH, repoapuu
pacTeHU, OTHOCAIIUXCS K TuUrpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus! JaHHBIX TPYIII, KOJUICKIIUU KUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH KU3HH, repObapuu u
KOJUICKITUM PACTEHW M >KMBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUICKIIUU
KUBOTHBIX, YIJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aUMOICHCTBHSIX.

JlabopaTopHasi padora «BbIIBICHHE TMPHUCIIOCOOIICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBIIBICHHE TPHUCIIOCOOICHHN OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Iko0orust BUA0B ¥ MOMYJISALNI

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH cpelibl, GPU3NYECKUX OaphEPOB U
0COOEHHOCTEW OMOJOTUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonynsiiiuii. OCHOBHBIE TIOKa3aTENM MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi M TIOJIOBasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyianuu. OLeHKa YUCICHHOCTH MOMYJISIUU.
JluHamuKa monmyisAnMu U €€ peryauusa. bHOTHYeCKui NOTEHLHAN IONMYJISALUU.
MoaenupoBanue TMHAMUKY NoNyJisiiuud. KpruBbie pocTa YUCICHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH MOMYJAIUN: pPoJib (PaKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKUE CTPATETUU BUIOB (I- U
K-crparerun).

[TonsiTue 00 »KoJIOrMYECKON HUIEe BHAa. MecTtooOutanue. MHoroMepHas
MoJzenb 3Kojormueckor Humu Jx.M. XarunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbsHas 1 peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnomynsiuuid. Apeansl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buonormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuun

[Toptper: dx. . XaTuyuHCOH.

Tabmumpel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«ITpocTpancTBeHHass  CTpyKTypa  monyJjanuun», «Bo3pacTHble  nupaMuabl
nonyisiuuny, «CKOpPOCTh  3acCelieHUsl MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mozenb skosorndeckort HumM JJx. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUHN, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
pacCesICHUIO.

Tema 9. Ikosorusi co061ECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmectBa opranu3MoB. buoineHo3 u ero crpykrypa. CBs3uM MEXKIy
OpraHW3MaMHy B OHOLIEHO3E.

OkocucteMa kKak OTKpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEHAYILICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucTeM. [10uBbI U Wbl B 3kocucTemMax. KpyropopoTr BEmeCcTB 1 MOTOK YHEPTUHU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTedu  dKocucTembl. buomacca u  mpoaykuus.
DKOJOTUYECKHUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
HamnpaBrienHble 3aKOHOMEpHBIE CMEHBI CO00IIeCTB — cyKueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOTI€HHBIE BO3JCUCTBUSA Ha
cykueccun. KinnmakcHoe cooOiiectBo. bropasHooOpa3ue u mojiHOTa KPyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[TpupoaHbie KOCUCTEMBI. JKOocucmembl 03Ep U pek. IdKocucmemvl mopetl u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmblHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHos. Paznuuus
MEX/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X031ICTBEHHOE 3HAUYCHHE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadnoco 3ggekma u 8udo8-30uhpukamopos (Kirouesvix
8U008) 8 GyHKyuoHUposanuu sxkocucmem. [lepeHOC PHEPTHHM W BEIIECTB MEKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUI.

Mexanusmul 8030elicmeus 3GepA3HEHUll pPA3HbIX munos Ha
cyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCEMHOM YPOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA  AHMPONO2EHHO20  8030€liCMBUsL.
MeTo10710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIxx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTrypa  OuoneHo3a»,  «DKocHcTeMa

MIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JKocucTeMe», «KpyroBopoT BemIecTB B HKOCUCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «DKOJOTHUECKAs MUPAMHUIA YHUCET,
«OKonoruyeckas mupamuia OroMacch», «IKOJOTHYECKasl MUpamMuia SHEPTUn»,
«O06pa3oBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHUE Jieca MOCIe
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPI'uM B arpoueHose», «[Ipumepsl ypOoskocuctem.

O6opynoBanue: repbapun pacTeHUH, KOJUICKIIUU HACEKOMBIX, Yydelia MTUILl |
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHUI, aKBapUyM Kak MOJEIb
HKOCHUCTEMBI.

IIpakTnueckas padora «3yueHue u onucanne ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydyenue paszHoOOpa3us MEIKUX TOYBEHHBIX
YICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «KCKYpCHsl B TUIIWYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «DKCKypCUs B arpo’KoCHUCTeMy (Ha MOJ€ WM B TEIIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHass 3KOCHUCTEMA

buochepa — oOmemnanerapHas o0Oojouyka 3eMJIM, TJ€ CYIIECTBYET WU
cylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Odnactu 6uochepst u e€ cocran. JKupoe
BELIECTBO OUOC(hEphl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchephl Kak
ri100aIbHOM 3KocHcTeMbl. J{uHaMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (yIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsiTue o Ouome. OCHOBHBIE OUOMBI CYIIIU:
TYHJIpa, XBOWHbIE JIeCca, CMEUIaHHBIE U IIMPOKOJIMCTBEHHBIE JIeCca, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BBICOKOTOphs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (hYHKIMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHI[HAIA U
ounochepHbIX QYHKIIHIA.

JdemoHncTpanumn

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

Tabnuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yriepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Bojabl B mpupojae», «OcHOBHbIE OMOMBI cyny, «Knumarnueckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemannasiii gecy», «IIInpoOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJOTUYECKUE KPU3UCHI M WX MpUYUHBL. Bo3zaeiicTBue denoBeka Ha
ouocepy. 3arpszHenune Bo3aymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBsl. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kaumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIbHBIA U KMBOTHBIN Mup. OXpaHa
pPaCTUTENBHOIO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacubie knHurun. Oco0o oxpansemble mnpupoanbie Tepputopun (OOIIT).
boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl UYEIOBEUECTBA WM IPUPOJIBIL.
PanmonanpHOE  TPUPOJONOJIB30BAaHHME U COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECCKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3Butrie METOJIOB MOHUTOPUHIA Pa3BUTHUS OMNACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle uccieoosanusi nepexooa K pecypcocbepezaiowell u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonnsvie cucmemvi, obecneuusaowue O00CMyn K
ungopmayuu no cocmoanuro OMOeabHLIX U008 u Ikocucmem. OcHogbl



aKopeaburumayuy dKocucmem u cnocobos 6OopbOvl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepb»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3ddekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAeNN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHur" Poccuiickoit @enepannu, KpacHOM KHUTH pErnoHa.



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

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpefaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOrPaMMBbI IO OUOJIOTUH
BBIICJICHBI CJICAYIOIIME COCTABJISIIONINE: OCO3HAHUE OOYUYarOIIMMUCI POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejleHanpasienHoe pazeumiue BHYTPEHHHUX YOEXIEHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTHYCCKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSCHUSI TIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIiecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy IOKOJCHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIusIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUSA YydueOHOro mpeameTra «buomorusy»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOMIUXCSl PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOK BHYTPEHHEH IIO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIUX
TPAJIUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PaCHIUPEHHE >XH3HEHHOTO
OTbITa M OMbBITA JICATEIBHOCTH B MPOIIECCE peav3allii OCHOBHBIX HaIlpaBJICHUM
BOCTIUTATENIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1)rpaskaIaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTb IPakAAHCKOM MO3UIIMU 00YYaIOIIEToCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Ke€HUE
3aKOHA W IIPABOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIbHOCTH TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TI03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU IrPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunou, ropocTtu 3a cBOM Kpail, CBOK PoauHy, CBOMA3BIK U KYJIBTYpPY, IPOLLIOE
U HaCTOSIIEEMHOTOHallMOHaIbHOroOHapoaaPoccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOIBL,
OoCTHKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHH, TMOHUMAaHUS 3HAYCHHsS OWOJOTMM B TO3HAHMH 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTtsa,
OTBETCTBEHHOCTH 32 €T0 CyNH0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCUIMCKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTENSAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu Hapo1oB Poccuu;

4) 3cTeTUYECKOro0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPyAa, OOLIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JICUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHUJAaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMYHOCTH;

S) ¢usuyeckoro BocnutaHus, (GopMHpPOBAHHMS KYJALTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YUl

NOHMMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTHW TMPaBWI HWHIAUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYaIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAaHHBIM BBIOOp Oyaymed mnpodeccud ©  Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0OOpa3oBaHHIO W CaMOOOpa30OBaHHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHUH MPOoO0JIeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUIOB,
IKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArOMpPUSITHBIE HKOJOTHUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYue Pa3BUTOrO IKOJIOTUYECKOTO MBIILICHUSI, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NeATeTbHOCTH HKOJIOTUUECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON JMEATEIbHOCTH YKOJOTHUUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTO3HAHUSI MUPA;

NoOHUMaHue crenupukd OUOJOTUM KaK HayKdh, OCO3HaHUs €€ poJu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUuss 00 OKpYXKaroleM MHUpPE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWU TPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMHU JJII COBPEMEHHOW IMBUIIU3ALINU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpOoOJEeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJa U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIEM U
oOecrieueHusi  mepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYaroImuXcs, GOpMHPYEMOM
MIPU U3YYEHUU OUOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHpPA U MPOUCXOMSAIINX B HEM HM3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE HAYYHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OWOJOTUYECKUE 3HAHUSA IS
pelIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caMOoOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAHUI MO OUOJIOTUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMbIe JJi1 (OPMUPOBAHUSI MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHSTHS, OTPa’KaroIIue
I[ETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeUupUKY METOJ0B IMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHILUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJIoJIeHHe,  HU3MEpPEHHe,  JKCIepUMEHT W JIpyrue);
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIIMH OOY4YaromIMXCsA; CIHOCOOHOCTD
oOyuaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMUSI W  yHHUBEpCalbHble ydeOHbIE JEWUCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuvatomierocs OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEpCaJbHbIEC YUCOHBIC ICHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHbBIEC YICOHBIC
JEeHUCTBHS, PETYJISTHBHBICE YHHBEpPCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAsI
NEATEIbHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPAXkKaTh:

OBJaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbLHBIMH
NefCTBUAMM:

1)0a30Bble JOru4ecKue aeicTBusi:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMSI, KiIacCU(pUKAIIUHA, 000OIICHUS), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3M C APYTUMH MOHSATHUSIMH);

ONpeAessaTh IENH JEATEeIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TTOCTABICHHBIMHU IEISIMU;

UCITOJIB30BaTh OMOJIOTMYCCKHUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUI
YKWBOW IPUPOBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, IEIyKTHUBHBIC, IO
aQHaJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpHUBaEMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MO/ICJIbHBIC cpelcTBa TSt MIpEeJICTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOIIEHHN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaXx, a



TAaKK€  MPOTUBOPEYMI  pa3sHOr0  poja,  BBISBIECHHBIX B Pa3lIMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTH, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJMHUPOBATh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX  PEajJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2)0a30Bble HcCIe0BATEIbCKUE IEHCTBUS:

BJIAJICTh HaBbIKAMH Y4€OHO-UCCIIEIOBATEILCKON M TPOCKTHOM JIESITEILHOCTH,
HaBBIKAMHU  paspelnieHus npoOsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3a1a4, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PAa3JIMYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 MHTEPIpEeTaln, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEeOHBIX
CUTYallUgX, B TOM YKCJIE TIPU CO3[IaHUU YU€OHBIX U COIMATBHBIX IPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TMPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyalM3MpOBaTh 3a/audy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HAXOAWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
NENUCTBHS B TPOPECCUOHATIBHYIO CPENY;

YMETh TMEPEHOCUTHh 3HAHMS B IO3HABATENIbHYI0 W MPAKTUYECKYIO O0JIACTH
KU3ZHEICATEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONNE aThTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMmanmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOUHHKAX UH(POpMAIUU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-NIOMYJSAPHOW JUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax NaHHbIX, B MHTepHeTe), aHaIM3UpOBATH



MH(pOpMAILINIO Pa3IMYHBIX BUIOB U (DOPM MpEACTaBICHHUS, KPUTUUECKU OLICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit nHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4EeOHBIX
3a/1ay;

npuoOpeTaTh OINBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOJIB30BaHUS Pa3IMUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaIbHYIO  (GOpPMY  MPEICTABICHUS
ouosiornueckoi nHGopmanuu (Cxemsbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KAdyeCTBE CpEJACTBA IMpu padbore C
Oouosiorndeckor mHGOpPMALME: TPUMEHATh XUMHUYECKHEe, (U3NYECKUE W
MaTeMaTHYeCKHUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATypy, HOMEHKIATYpY,
UCIIONIB30BaTh U NIPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH,

BJaJe€Th ~ HABbIKAMHM  pACIO3HABAaHUS M 3allUThl  MHQOpMaIuH,
MHGOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1)o0menume:

OCYIIECTBIISITh KOMMYHHUKAILIUU BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU TIO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacmo3HaBaTh HeBepOadbHBIE CpeAcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEIANOCHUIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHO popme hopMyTupoBaTh CBOU BO3PAKEHUS;

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

2)coBMeCTHAA AeSITeJIbHOCTD:

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOW W WHJUBUAYaJbHOU
paboTHI MpU pelIeHUH OMOIOTMYEeCKON MPoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS IIPU PEILICHUH Y4eOHOU 3a/1auu;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YleHa KOJIJIEKTHUBA,;



NPUHUMATh LEIM COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JIEUCTBUA 10 €€ JIOCTMIKEHUIO: COCTABIATH IUIAH JECHUCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OIICHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJOTO y4YaCTHHMKA KOMAaHIbl B
oOIIMiA pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEU C TO3UIMKM HOBHU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3IUYHBIX
CUTYAIUsX, TPOSIBIISITh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PeryJssTUBHBIMU J€CTBUSIMM:

1)camoopranusanmus:

UCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS I BBISBICHUS TpoOJeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSX;

BLIOMpATh HAa OCHOBE OWOJOTMYECKUX 3HAHHWM I1I€JIeBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCMCTBUSIX MU IMOCTYIKAX MO OTHOIIEHWIO K KHUBOU MpUpOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYILECTBIISITh ITO3HABATEIBHYIO JIE€STEIBbHOCTD, BBIABIISITH
npo0JIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSATEIIbHO  COCTABJISATH IUIAH  pEIIeHHs MpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTECHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €r0o, OpaTh OTBETCTBEHHOCTH
3a pEeIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOH SPYIHUIINH B
pa3HbIX O0O0JIACTSIX 3HAHUW, IOCTOSHHO IOBBINIATh CBOW 0Opa3oBaTENbHbIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pPE3yJIbTATOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI peIEKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOT'O PELICHUS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATh PELICHUS IO HX
CHIDKECHUIO;



IIPUHAMATh MOTHBBI W AapryMEHTBHl JAPYTMX IIPU AHAINA3E PE3YIbTATOB
NEATEIbHOCTH;

3)npuHsaTHE ce0d U APYTUX:

OpPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYIMX NpPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATHBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKaHUS Y4YEeOHOTO TMpeaMera
«buonoruss» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHUPOBAHBI Ha oOecredeHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornn. OHHM — BKIIOYAIOT:
crienuuyeckue st OMOJOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH TIO
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUU M MX NMPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI T10
roJiamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mpenmera «buonorus» B 10
KJlacce NOJKHbI OTPAXkKaTh:

c(OpMHUPOBAHHOCTh 3HAHUA O MECT€ W POJM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHUU  3aKOHOB TMPHUPOABI W  PEHICHUH  TPoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUEC CHCTEMON  OHOJIOTHYCCKMX 3HAHHMH, KOTOpas BKIIFOYACT:
OCHOBOIOJIAralmne ONOJIOTMYECKUE TEPMUHBI M TMOHATUS (KU3Hb, KJIETKAa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJslMs, CaMOBOCIPOU3BEIICHHUE,
HACIIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT U PAa3BUTHE), OMOJIOTMYECKHE TEOPHUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJCHHS  KyJIbTYpHBIX  pacTeHUi),  3aKOHbI
(emmHOOOpa3Wsi MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICIICHUS, YHCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [.  MeHaenss, TOMOJOTHUYECKUX PSIJOB B
HACJIEICTBEHHOMN M3MEHYMBOCTH H. n. Bagsunoga), NIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJaMU HAYyYHOIO TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKHUX MCCIEAOBAaHUSX KUBBIX OOBEKTOB (OMHCaHUE, U3MEpPEHUE,
HaOJII0JIeHHE, SKCIIEPUMEHT);



YMEHUE BBIICTATH CYIICCTBCHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pacTEHUH, >KUBOTHBIX, YEJOBEKa, TPOIECCOB >KU3HEIEATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
npoleccoB: oOMeHa BellecTB (MeTadonn3M), NPeBpalIEHUs] YHEPTUHU, OPOXKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOr0 TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATHHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/JICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBJIMBATh B3aWMOCBSI3M MEXIy OpPraHOMJAMH KIETKH H HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX WM 4YEJIOBEKa U WX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY OSTallaMu
oOMeHa BelIeCTB, dTallaMu KJIETOYHOTO IIMKJIA W )KU3HCHHBIX IIUKJIOB OPraHU3MOB,
dTamaMu AYMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
akTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMUUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl I0KAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTHUYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISIBISTh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTUYECKUMH MPOILIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHATH JA0OpPATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh X IKCICPUMEHTAIHLHBIMU
cpenctBamu, GOPMYNIHpYS IEIb WCCICIOBAHUS, AHATU3UPOBATH MOJTyYEHHBIC
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMOoIoruH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBISATH  MOJNYYCHHBIC  Pe3ylbTaThl HAa  YYCHHYECKHX

KOH(EpEeHITHSAX;
YMEHUE OIIEHHWBATh AITHUYECKHE AaCHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
obmactu  OWOJIOTMM U MEAUUUHBI  (KJIOHUPOBaHUWE,  HCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oyayied npodeccruoHanbHOU
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO3MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIYOJSITh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIECH Mpodeccuu u
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B  OpraHu3alUsax CpeaHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHbie pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buosorus» B 11
K1acce JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTUU B CHCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIIEHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYEeCTBA, a TaKKe B PEIIEHHMH BONPOCOB PalMOHAIBHOTO
IPUPOJIOTIONIH30BAHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE€ POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BJIAJETh CHUCTEMOW OHMOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET
ONpeJIeIeHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOIOJIAraloNIuX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJI, 3KOcUCTeMma, Ouocdepa), OHOJOTHYECKHUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETHYECKasi TEOPUS IBOJIOLMU), YUECHUS
(A. H. CeBeprioBa — 0 TyTsIX U HampaBieHusx 3Boronuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaitnOepra,
3apoxsimeBorocxoactea K. M. bapa), mnpaBmia (Muaumyma FO. JIuOuxa,
AKOJIOTHYECKONUTIUPAMUIBIPHEPTUU), TUNOTe3bl (rumote3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4yHOrO0  IO3HAHWI,
MCIIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSAX )KUBBIX 00OBEKTOB M IKOCHCTEM
(omucaHue, U3MepeHue, HaONIOJEHUE, SKCIEPUMEHT), CIOCOOaMH BBISIBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHbIE TMPHU3HAKU: BHUIOB, OHOrEOIIEHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABMKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONAaTPUYECKOTO u CHUMITATPUYECKOT O
BUI000PA30BaHUS, BIMSHUS JBIDKYIITUX CHJI OBOJIOIMU HA TEHO(DOH MOMYJISIINH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUsl, YepEeIOBAHUS HAMPABICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YIHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIWBATH B3aMMOCBSI3M MEXIY MPOLECCaMH SBOJIOLNH,
JIBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpele OOMTaHMs, aOMOTHYECKMX U OHOTHUYECKHUX



KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3¢ld  OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOIb30BaTh COOTBETCTBYIONINE aPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl JIOKAa3aTEJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpejlbl OOUTaHUs, CTUHCTBA
YeJIOBEYCCKUX pac, HEOOXOIUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
AKOCUCTEM KaK YCJIOBHS COCYIICCTBOBAHUS MPUPOILI U YEIOBEUECTBA;

yYMEHHE peliaTh OMOJIOTMYEeCKUE 3a/1a9H, BBISBIISATH TPHUYNHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMbIMH OMOJIOTHYCCKUMH MPOIIECCAMH M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIE M TPAKTHYECKHUE pPalbOTHI, COOIIOAATH
npaBuia mpu pabore ¢ ydeOHbIM U JIaOOpaTOPHBIM 000PY/I0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCICPUMEHTAIHLHBIMU
cpenctBamu, GOPMYIHPYS LEdb HCCICAOBAHUS, aHAJIU3UPOBATh IOJYYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOIBL;

YMEHHE YYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  TOJYyYEHHbIE  pe3yJabTaThl HAa  YYCHHYECKUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0ax MpeaoTBpAIlCHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBIIINICHHOCTH, YTIIyOJIATh TO3HABATENbHBI WHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOHKCHHE
OMONOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 0Opa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U
(uu¢posrIe)
n/m | TeMIporpammbl Bcero | Konrpoabnbiepaborbl | IlpakTudeckuepadorsl
o0pa3oBaTe/bHbIEPeCYPChI

1 buonoruskakHayka
2 JKuBble cucTeMbl U UX U3Y4EHUE
3 buonorusiknerku 0.5
4 XHWMHUYECKassOPraHNn3alUuaKIECTKH 10
5 Crpoenue U GyHKUIHUUKIETKA 8 2
6 OOMeH BelecTB U MpeBpaIicHue 9 |

JHEPrUU B KICTKE
7 HacnencrBennast nnpopMmarys u 9 0.5

peann3anys €€ B KJIETKE

KW3HEHHBIMIUKIIKIIETKH 6 1
9 Crpoenue u GyHKIUUOPTaHU3MOB 17 1.5
10 PasmHoxkeHue n g 15

Pa3BUTHEOPraHU3MOB

I'eneruka — Hayka o
11 HACJIEACTBEHHOCTU U NU3MEHYUBOCTHU 2 0.5

OpraHU3MOB
12 3aKOHOMEPHOCTHHACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTUM3MEHYNBOCTH 6 1
14 I'enernkauenoseka 3 0.5
15 CenexuusiopraHusMoB 4 1
16 buorexnonorus u 4




CUHTETUYECKASIOUOJIOTUS

17

PesepBHOEBpEMs

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

102

13




11 KVIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3HeJIOB u
TEMIIPpOrpaMMbI

KoaunuecTtBouacoB

Bcero KonTposbHbiepadoThI

IIpakTnyecknepadoTHI

DJIeKTPOHHbIE

(uu¢posrIe)
o0pa3oBaTe/bHbIEpeCypPChI

3apoK/IeHUE U pa3BUTHE
9BOJIIOLIMOHHBIX MTPEACTABICHUN
B OnoJsiorun

MukposBontonus u
€€pe3ynbTaThl

14

Makpo3Botonus u
€€pe3yNnbTaThl

[IpoucxoxaeHue u pa3BUTHE
JKU3HU Ha 3emMlie

15

1.5

[TpoucxoxaeHueuenoBexa —
AHTPOTIOTCHE3

10

DKOJIOTHUSI — HayKa O
B3aMMOOTHOIIIEHUSX OPTaHU3MOB
Y HaJIOPraHU3MEHHBIX CUCTEM C
OKpYXarollen cpeaoiu

0.5

Opranusmsl U cpeaodouTanus

1.5

DKOJIOTUSIBUJIOB U HOITYJISILIUI

0.5

DKOJIOTHACOO0OLIECTB.
DKONOTHYECKHECUCTEMBI

12

0.5

10

buocdepa —
rio0anbHasIKOCUCTEMA

11

Yenosek u OKpYyXKaromascpeaa

12

PesepBHOEBpEeMs




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounuecrBoyacos
Ne
Kon
Jdarau3yu | DiaekTpoHHblenudpoBbieodpazoBaTe

Temaypoka Bcee | Tp. IIpakTuyeckue

n/ eHHUs JIbHbIEPECYPChI

I ro pa6o | padoThI

ThI
Bronorus kak KOMIUICKCHAs HayKa U : 509
KaK 9acTh COBPEMEHHOTO OOIIECTBA o
JKuBbI€ cCUCTEMBI U KX CBOMCTBA 1 3.09.
YpoBHEBasOpraHN3alUsKUBBIXCUCTEM 1 7.09.
HcTopus OTKPBITHS U U3Y4EHUS KIETKU. 1 9.09
Knerounasreopus e
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounosoruun. [IpakTrueckas padora
«M3ydyeHne METO10B KJIIETOYHOU
1 0.5 10.09.

ouosioruu (xpoMarorpadus,
anekTpodopes, nuddepeHnraibHOe
uentpudyruposanue, [1L[P)»
XHUMHYECKUNCOCTaBKIETKHU 1 14.09.
MunepanbHbIe BEIECTBa KIETKH, UX | 16.09
Ouonornyeckas poib A
Opranudeckue BEIIecTBa KIETKH —
6enxu. Jlabopatopnas padorta | 0.5 17.09
«O0HapyxeHue OeJIKOB ¢ MOMOIILIO ’ o
KaueCTBEHHBIX PEaKIIUii»
CoiicTBa, K1accupuKanus u GyHKIHH 1 21.09.




0O€IIKOB

OpFaHI/I‘-IeCKI/IeBCHICCTB&KJICTKI/I —

10 23.09.
YTJIEBO/IbI

1 Oprann4ecKrueBeneCTBAKICTKH — 24,09
JIUTIATBI
Hyxneunossie kucnorsl. JJHK u PHK.

2 JlabopaTtopHnast pabota «lccnenoBanue 0.5 28.09.
HYKJIEMHOBBIX KHCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue 30.09.
nykieozunrpudocdarer (HTD)
Cexsenuponanue JJHK. Metoabl

14 T€HOMMKH, TPAHCKPUIITOMUKH, 1.10.
MIPOTEOMUKHU

15 MeToapICTpyKTypHOHOHOIOTHH 5.10.

16 TunsikneTox. [IpokapuoTuueckaskieTka 7.10.
CtpoeHue s3yKapuoTHYECKOUN KIIETKH.

17 [IpakTuueckas padota «M3ydeHue 0.5 8.10.
CBOMCTB KJICTOYHOW MEMOpaHBI»

18 [ToBepxHOCTHBIMANTIAPATKIICTKH 12.10.
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTuueckas pabora «3ydyenue 0.5 14.10.
JBUKEHHUS LINTOIIA3MBI B
PacTUTEIBHBIX KIIETKaX»
[TonyaBTOHOMHBIE OpTraHOU/IbI KJIETKHU:

20 MUTOXOHJIPUH, TUTACTHU/IBI. 0.5 15.10.

JlaboparopHnas pabota «MccnegoBanue
MJ1a3MOJIM3a U Jeria3Mon3a B




PACTUTCIIbHBIX KIICTKAX»

21

HememOpaHHBICOPTaHOMIBIKIICTKH

19.10

22

Crpoenne u QyHKIUHIPA

21.10.

23

CpaBHuTENIbHAS XapaKTEPUCTHUKA KIETOK
sykapuoT. JlabopaTopnas padora
«M3yueHune cTpoeHus KIETOK
PA3JIMYIHBIX OPraHu3MOB»

0.5

22.10.

24

AcCCUMMJIALINS ¥ TUCCUMMIISIINS — JIBE
CTOpOHBI MeTabosn3Ma. Tumnsl oOMeHa
BemecTB. JJaboparopHas padoTa
«M3yueHne KaTaIuTHYECKOM
aKTUBHOCTH ()epPMEHTOB (HA MpUMeEpe
aMUJIa3bl WM KaTajlasbl)»

5.11.

25

DepMEHTaTUBHBIN XapakTep peakiuii
KJIETOYHOTO MeTa00Iu3Ma.
JlaGopaTtopHnas pabdora «3y4yeHue
(bepMEeHTAaTUBHOTO PaCUICIUICHUS
MepPOKCH/Ia BOJIOPOAA B PACTUTEIbHBIX U
KUBOTHBIX KJIETKAX»

0.5

9.11.

26

benku-akTuBaToOphl U OCIKK-
WHTHOUTOPBI

11.11.

27

ABTOTPOGHBINTUIIOOMEHABEIIECTB

12.11.

28

doTocunTes

16.11.

29

Xemocuntes. JlabopaTopHas pabora
«CpaBHeHHe Ipo1ieccoB POTOCHHTE3A U
XEMOCHHTE32»

0.5

18.11.

30

AHa’poOHBIE OpraHu3Mbl. Busl
6poxxenus. JlaboparopHas paboTa

19.11.




«CpaBHEHUE TIPOLIECCOB OPOKCHHUSI U
TIBIXQHUS

AdpOoOHBIC OpTraHU3MBI. JTaITbI

31 23.11.
SHEPTeTUIECKOTO 0OMEHa
DHeprus MeMOpPaHHOTO IpaiueHTa

32 npoToHoB. CunHTe3 AT®: paboTa 25.11.
npoToHHON AT®-cuHTa3bI

33 PeakuuumMarpudyHOrocuHTE3a 26.11.
TpaHCKpUIIIHS — MaTPUIHBIACUHTE3

34 | PANCKPHIR P 30.11.
PHK

35 Tpancnsus u e€atanbl 2.12.
Konnposanne amuHokucior. Pois

36 3.12.
pubocom B OnocuHTE3€e OemKa
Opranuzanys reHoma y npokapuoT U

37 | _pramban Y TpOTap 7.12.
3yKapuoT
MouiekynspHble MEXaHU3MBI

38 YP 9.12.
9KCIIPECCUU T€HOB Y YKapUOT
Bupycbl — HekneTouHble GOpMBbI KUZHU

39 u obnuratHeie napasuthl. [IpakTuueckas 0.5 10.12.
pabota «Co3nanue MOJIe BUPYyCa
BupycHeble 3a0601eBaHIs YeOBEKa,

40 by : 14.12.
KUBOTHBIX, PACTCHU
Hanotexnonoruu B 6uonoruu u

41 16.12.
MEJIMLIUHE

42 KHU3HEHHBINITUKITKIIETKH 17.12.

43 Martpuunsiiicunres JIHK 21.12.
Xpomocowmsl. JTabopatopnas pabota

44 | P PaTOPHAT b 0.5 23.12.

«I/I3yquI/Ie XpOMOCOM Ha I'OTOBBIX




MHUKpOIIpenapaTax»

45 JleneHueKIeTKH — MHUTO3 24.12.
Tunsl kierok. Kapuokunes u
nuTokuHes. JJaboparopuas padora
46 «Habmogenne MUTO3a B KIETKaX 0.5 28.12.
KOHYMKa KOpEIIKa JyKa (Ha FOTOBBIX
MUKpOTpernaparax)»
47 PerynsanusykM3HEHHOTOLIMKIIAKIIETOK 30.12.
48 Opraau3MKakeInHOEIET0e 11.01.
49 Tkanu pacTeHUH. iIa6opaT012HasI pabota 0.5 13.0L.
«M3ydeHne TKaHEeH pacTeHUIN
TxaHM KUBOTHBIX U YEJIOBEKA.
50 JlaGopaTtopHnas pabota «3y4ueHue 0.5 14.01.
TKaHEe! KUBOTHBIX»
Opranbl. CHCTEMBI OpPTraHoOB.
51 JlaGopaTtopHnas pabora «3y4yeHue 0.5 18.01.
OpraHoB I[BETKOBOT'O PACTECHUS
52 OnoparenaopraHu3mMoB 20.01.
53 JIBr>KeHHEOpraHu3MOB 21.01.
54 [IuTanueopranu3mMoB 25.01.
55 [IuTaHue MO3BOHOYHBIX KUBOTHBIX. 5701
[TumeBaputenpHas cucTeMa 4eloBeKa
56 JIpIXaHUEOPraHU3MOB 28.01.
57 JIpIxaHKe MO3BOHOYHBIX )KHBOTHBIX U 102,
4eJI0BEKa
58 TpaHCHOpPTBEIIECTB Y OPraHU3MOB 3.02.
59 KpoBeHocHas cuctema o3BOHOYHBIX 4.02.




KHUBOTHBIX U YCJIOBCKA

60 Brinenenue y opranusmMon 8.02.
61 3ammTa y opraHu3MoB 10.02.
62 NMMmyHHascucTemauenoBeka 11.02.
63 PazpaxxuMoCTh ¥ perysiust y 15.00.
OpraHu3MOB
I'ymopanbHas peryanus u
64 SHJOKPUHHAS CUCTEMA KUBOTHBIX U 17.02.
YeloBeKa
65 DOopMBIPa3ZMHOKEHUSOPTAaHU3MOB 18.02.
66 [TonoBoepa3smMHOKEHHE 20.02.
67 Meiio3 24.02.
I'amerorene3. ObpazoBaHuE U pa3BUTHE
68 MOJIOBBIX KJIeToK. JlaboparopHas paboTa 0.5 55 02,
«M3yueHne cTpoeHUs MOJIOBBIX KIETOK
Ha TOTOBBIX MUKpPOIIPENapaTax»
69 WNuauBuayanbHOEpa3BUTHEOPraHU3MOB 103
— OHTOTEHE3
70 3aknazkKa OpraHoB U TKaHEW U3 3.03.
3apO/IBIIIEBBIX TUCTKOB
Poct u pazButue )XUBOTHBIX.
71 JlaboparopHas paboTa «BH;IBJIefme 0.5 4,03,
MPU3HAKOB CXOJCTBA 3apOIbIIIen
MTO3BOHOYHBIX KUBOTHBIX)
Pa3mHOKeHne 1 pa3BUTHE PACTEHUH.
7 JlaGopatopHnas paborta «CtpoeHue 0.5 10.03.

OpPraHOB Pa3MHOXKEHUS BBICILINX
pacTeHum»




I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHUA

73 1 11.03.
TCHETHKH KaK HAyKH
OCHOBHBIE ITIOHSITUS X CUMBOJIBI
regetuku. JJaboparopnas padora
74 patopHai p 1 0.5 15.03.
«/lpo3odmuia kak 00bEKT TeHETHYECKIX
HUCCIIEIOBAaHUID)
3aKOHOMEPHOCTH HACIEAOBAHUS
Mpu3HaKoB. MoOHOTHOpUIHOE
75 ckpentuBanue. [Ipaktuueckaspadbora 1 0.5 17.03.
"N3yueHnepe3ybTaTOBMOHOT HOPUAHOT
OCKpeIUBaHus y Apo30¢publ"
UTOJIOTHUYECKAEOCHOBBIMOHOTOPHIHO
76 pu 1 18.03.
TOCKPEIIMBAHUS
Anannsnu eecKpeInBaHue.
77 PYTomeecxpetl 1 22.03.
HenonnoenoMuHupoBaHue
JlurnOpuHOE CKpeIIBaHUE.
ITpakTuueckas pabora «13yuenue
78 P P 71 1 0.5 24.03.
pe3ynbTaTOB JUTHOPUIHOTO
CKpEITUBaHMS Y APO30(PHITBI
HWTOJIOTMYECKHUEOCHOBBLIUTUOPUTHOTO
79 H A pHA 1 25.03.
CKpEITUBaHMS
80 CuensieHHOEHacIeI0BaHUETIPU3HAKOB 1 5.04.
81 XPpOMOCOMHASITEOPUSHACIEACTBEHHOCTH 1 7.04.
82 I'enerukamnoia 1 8.04.
83 I'eHoTHIIKAKIIEIOCTHAsACHCTEMA 1 12.04.
I'eHeTndeckuii KOHTPOJIb PA3BUTUA
84 5 poTI> P 1 14.04.
pacTeHHid, )KUBOTHBIX U YEJIOBEKa
85 N 3MeHYNBOCTBIIPU3HAKOB. 1 15.04.




BunsimsMmeHunBocTH

86

Mo mudukannoHHASTU3MECHINBOCTh

19.04.

87

BapuanunonHsIi psa 1 BapHallMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PHUKAITUOHHON U3MEHYUBOCTH.
[TocTpoeHneBapralMOHHOTOPsIA U
BAPUALIMOHHOMKPUBOW»

0.5

21.04.

88

T'eHoTHIIMYECKAAN3MEHINBOCTD.
KomOunaTuBHassM3MEHYUBOCTD

22.04.

89

MYTaHI/IOHHaﬂ NU3MECHYUBOCTD.
[Mpaktudeckas padora «Myranun y
po30¢ bl (Ha TOTOBBIX
MHKpOIIpernaparax)

0.5

26.04.

90

3aKOHOMEPHOCTH MYTAllHOHHOTO
npolecca. JNUreHeTUKa U SIMUTeHOMUKA

28.04.

91

I'eneruxa yenoseka. [IpakTudeckas
pabota «CocTaBlIecHHE U aHAJTU3
POJIOCTIOBHOM»

0.5

29.04.

92

MeTtoasIMe TUIINHCKONTEHETUKHU

5.05.

93

3HayeHHne MCHHHHHCKOﬁ I'CHCTUKHU B
IpeaAOTBpAIICHUN U JICUCHUHN
FeHEeTHYECKUX 3a00JIeBaHU YeI0BeKa

6.05.

94

OCHOBHBIE TIOHATHS CEIEKINU.
JlaGopatopHas pabota «3yuenue
COPTOB KYyJIbTYPHBIX PaCTCHUN U MOPOJ]
JOMAIITHUX KUBOTHBIX)»

0.5

12.05.

95

MeTomp! CeNeKIIMOHHON pabOTHI.

0.5

13.05.




Jlaboparopuas padora «3ydeHnue
METO/IOB CEJIEKI[UU PACTCHUID

[IpakTuyeckaspabdboTa
96 «IIpuBuBKaJlOoCTHKEHUS CENEKIINU 1 17.05.
pacTeHU U KUBOTHBIX.PACTCHUI»
CoxpaneHue, U3ydeHue u
97 P i 1 19.05.
HCII0JIb30BAHNE T€HETUYECKUX PECYPCOB
buoTexHonorus kak Hayka u 0Tpacib
98 npousBojicTBa. [IpakTuueckas padora 1 0.5 20.05.
«3yueHne 00beKTOB OMOTEXHOJIOTHUI
OCHOBHBICHATIPABJICHUSICHHTETHIECKOM
99 1 24.05.
ounosioruun
10
0 XpOMOCOMHAs ¥ TEHHAAHHKEHEPHUS 1 24.05.
10
| MenuumHCKNEONO TEXHOIOT NI 1 26.05.
10 PesepsHbriii ypok. [ToBTOpenue, 1 26,05
2 000011eHNe, cUcTeMaTU3alMs 3HaHU R
OBIIEE KOJIMYECTBO YACOB I10 10 135

I[TPOTPAMME




11 KVIACC

Ne KonuyectBouacos
n  Temaypoka Bee  Komrponsmmie  Mpaxrimseckime JMaraun3zy DJleKTpoHHbIenu(poBbICOOpPa3oBa
YeHHu s TeJIbHbIepecypChl
/ ro | pa6orbl padoThI
n
| OomonmonHasreopusy. Jlapsun | 509,
a
) JIBHKyIIHE CHITBI HBOJIFOLIUU 1 3.00.
BU0B 1o Y. /lapBuny
Boprba 3a cymectBoBanue,
3 €CTECTBEHHBI U UCKYCCTBEHHBII 1 7.09.
oTOOD
4 DOopMUPOBAHUECUHTETHYECKONTE | 9.00.
OPHUUABOJIIOLIMH
OTansl 3BOIIOLMOHHOTO
5 polrecca: MUKPOIBOIIOINA U 1 10.09.
MaKpO3BOJIIOLUS
[Honynsauus —
6 3JIEMEHTapHAACTUHULIADBOJIIOLU 1 14.09.
u
3aKOHEHETUYECKOTOPAaBHOBECHS
Jlx. Xapau, B. Baiin6epra.
7 JlaGoparopHas paboTa 1 0.5 16.09.
«BbIsiBIIEHNE U3MEHYUBOCTU Y
0co0eit 0JTHOTO BUAa»
8 DneMeHTapHbIe(haKTOPBIIBOJIIOL 1 17.09.




50758

D¢ dext ocnoparens. dpdexr
OYTBUIOYHOTO TOPJIBIIIKA

21.09.

10

Murpauuu. U3onaumun
MOMYJISALMMA: Teorpaduueckas,
ouosornyecKas

23.09.

11

EcrectBennslit oTO0p —
HaIpaBJISIOMUN PaKkTop
SBOJTIOIIH

24.09.

12

[TonoBoitoT60p

28.09.

13

[IpucnocobaeHHOCTH
OpPraHU3MOB KaK pe3yJIbTaT
MHKpO3Boonny. JlabopaTopHas
pabora «M3ydyenue apoMopdo30B
Y UIMOAJIANTAIlUN Y pACTCHUN U
KUBOTHBIX»

0.5

30.09.

14

[Tpumepsr npucnocobaeHU y
OpraHu3MoB: MOP(OJIOTHYECKHE,
(bu3moIOrNYecKue,
OHMOXHUMUYECKUE,
MOBEICHYECKUE.
JlaGopaTopHasipaboTa
«[Ipucrnoco6ieHusIOpraHu3MOB U
HUXOTHOCHUTETHHASIIENEeCO00pa3HO
CTBb»

0.5

1.10.

15

Bun, ero kpurepuu u CTpyKTypa.
JIaGoparopHas paboTa
«CpaBHEeHHE BUIOB TI0
MOP(}OJIOTHIECKOMY KPUTEPHUIO»

0.5

5.10.




16

CrpykrypaBuza

7.10.

17

Bunoobpa3oBaHueKkakpe3yIbTat
MHKPOIBOJIIOIUH

8.10.

18

CBSI3bMUKPO3BOJIIOLUU U
AIUAEMUOJIOT U

12.10.

19

Makpo3BoitoLus.
ITanmeoHTOJIOTHYUECKHE METOIEI
1/13yquH51 3BOJIOIINU

14.10.

20

buoreorpaduueckneMeTo1bIN3yd
€HUSIBOJIIOLINA

15.10.

21

OMOpPHOIOTHYECKUE U
CpPaBHHUTECIIBHO-
MOP(HOJIOTHIECKUE METOIbI
W3YUYCHHSI SBOJTFOIIAN

19.10.

22

MoJteKyIIsIpHO-T€HETHIECKHE,
OHMOXHUMUYECKHE U
MaTeEMAaTHYECKUE METOIbI
W3YYCHHUS IBOJTFOIUH

21.10.

23

O6H_[I/Ie3aKOHOMCpHOCTI/I3BOJ'IIOH
nn

22.10

24

AJanTUBHAS pauaIs.
HepaBHOMEpHOCTH TEMIIOB
SBOJIOLIUHA

5.11.

25

Hayunsie runoressl
MIPOUCXOXKACHUS KU3HU Ha
3emiie

9.11.

26

I[OHayLIHLIe MMpEACTaBJICHHUS O
3apOKACHUUA KU3HU

11.11.




27

OCHOBHBICBT&HBIHeOpFaHI/I‘-IeCKO
WDBOJIIOLIAHN

12.11.

28

FI/IHOTGSBI?}&I)O)KIICHI/I?DKI/ISHI/I

16.11.

29

Uctopus 3emiu u MeToabl €€
nzyuenwus. Jlabopatopnas padora
«M3yueHue u onucanue
HCKOIAeMBbIX OCTAaTKOB JPEBHUX
OpraHU3MOB»

0.5

18.11.

30

HauansHpIe3TanbIOpraHnyecKon?
BOJIFOLIH

19.11.

31

OBOJIIOIMAIYKAPUOT

23.11.

32

OCHOBHEBIE 3TaIIbI SBOJIFOIITU N
pPacTUTENILHOTO MUDA.
[IpakTuueckas padota
«M3ydenne ocoOeHHOCTEH
CTPOCHUS PaCTCHUMN Pa3HbIX
OTJICIIOBY

0.5

25.11

33

OCHOBHBIC ATaIlBI BOJIIOIHHT
JKUBOTHOI'O MHUpa

26.11.

34

DOBOJIOLNS )KUBOTHBIX.
IIpakTuyeckas pabora
«M3ydyenue ocoOeHHOCTEH
CTPOEHUS TIO3BOHOYHBIX
AKHUBOTHBIX»

0.5

30.11.

35

PasButue xxn3nu Ha 3eMiie o
JpaM U Iepruogam

2.12.

36

MaccoBsie BbIMUpPAHUA —
9KOJIOTHYICCKHUEC KPU3HCHI

3.12.




IPOLLIOTO

CoBpeMEHHBIN YKOJIOTUYECKUN

37 7.12.
KpHU3HC, €ro 0COOEHHOCTH
CoBpemeHHasicucTeMaopraHuyuec

38 9.12.
KOromMupa
OCHOBHBIECUCTEMATUYECKHUET

39 26 10.12.
MTEIOPTAaHU3MOB
AnTponojorusg — Hayka o

40 P YK 14.12.
YeJIOBEKE
Pa3Butne npeacraBicHui O

41 p 16.12.
MPOUCXOKICHUHN YEeIIOBEKA
MecTo "esmoBeka B CHCTEME
OPraHuYeCcKOro MHUpA.
JlaboparopHasa padoTta

42 PaTOpHai p 5 0.5 17.12.
«M3ydenne ocoOeHHOCTEH
CTPOCHHMS CKEJIeTa YeIOBeKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM)

43 JIBYOKYIIMECHIIBIAHTPOIIOT€HE3a 21.12.
CooTHoIIeHHE ONOJIOTMYECKUX U

44 COIMAIBHBIX (haKTOPOB B 23.12.
AHTPOTIOTCHE3E

45 OCHOBHBIECTAIMUAHTPOTIOrEHE3a 24.12.
ITaneoreneruka u

46 28.12.
rmajeoreHoMHuKa
OBOIIOIHASCOBPEMEHHOT0YEIIOBE

47 p 30.12.
Ka
YenoBedyecKHe packl.

48 P 0.5 11.01.

IIpakTuyeckas pabora




«M3ydyeHune 3K0JI0rH4eCKuX
ajiarTanyi 4eJ0BeKay

49

MexaucIUIIMHAPHBIEMETO IbIaH
TPOTIOJIOTUU

13.01.

50

3apoxaeHue u
Pa3BUTHEIKOJIOT I

14.01.

51

MeTo 1B DKOJIOTHH.
JlabopaTtopHnas pabota
«3yuenue MeToa0B
9KOJIOTHYECKUX UCCIIETOBAHUI

0.5

18.01.

52

3HaYEeHNE DKOJIOTHYECKUX
3HAHUI IS YeJIOBEKA

20.01.

53

DK0JIOTHIECKHUE(DAKTOPHI

21.01.

54

Abuotnyeckue daxtopsl. CBer
KaK KOJOTUYECKUH (PaKTop.
JlaGopaTtopHnas pabota
«BpIsiBIEHUE TTPUCTIOCOOICHU
OpPraHU3MOB K BIIMSIHUIO CBETa»

0.5

25.01.

55

AbGuoTtndeckue (HakTopsl.
Temneparypa kak
9KOJIOTHYECKU (hakTop.
JlaGopaTtopHas pabota
«BbIsBIIEHNE TPUCTIOCOOICHUI
OpPraHU3MOB K BIHSIHUIO
TEMIIEPATYPbI»

0.5

27.01.

56

AbuoTtnueckue GpakTopsl.
Bita’kHOCTB KaKk SKOJIOTHYECKUN
¢axtop. JlabopaTopHas padora

0.5

28.01.




«AHATOMHAYECKHE 0COOECHHOCTH
pacTeHui U3 pa3HbIX MECT

oOHuTaHuA»
57 CpenploOuTaHUSOPraHU3MOB 1 1.02.
58 buonornueckuepuTmsl 1 3.02.
59 XKu3zHeHHbIeOPMBIOPTaHU3MOB 1 4.02.
60 buoTtnueckuedaxTopsl 1 8.02.
3HadueHne OMOTUYECKUX
B3aUMOJIECHUCTBUHN IS
61 s 1 10.02.
CYIIIECTBOBAHUS OPTaHU3MOB B
cpene oouTaHus
OKOJIOTMYECKHEXaPaAKTEPUCTUKHI
62 pakTep 1 11.02.
TIOTTYJISIIH
OCHOBHBIE TOKA3aTEIIH
MONYJISIIAN: YACIIEHHOCTb,
63 Y 1 15.02.
IJIOTHOCTh, BO3PACTHAS U
M0JIOBasi CTPYKTYypa
OCHOBHBIE [I0Ka3aTEIN
MONYJISILUH: POXKIAEMOCTb,
64 YA PO 1 17.02.
MPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUT'PAITUU
DKOJIOTHYECKASICTPYKTYPAIIOITYI
65 PYKLypatony 1 18.02.
SN
WHAMHUKA TOMYJIAAN U €6
66 | Y 1 20.02.
perynanus
Kpussie pocTa YHMCIEHHOCTH
67 | | PUBRICP 1 24.02.
nonyisitun. KpuBbie BBKUBaHUS
68 DKOJIOTHYECKAs HUIIIA BUAA. 1 0.5 25.02.




JIaboparopuas paboTa
«[IpucnocoOiieHus ceMsH
pacTeHUH K pacCEICHUIO)

69 Buakakcucremanomnynsuuii 1.03.
3aKOHOMEPHOCTH TOBEJICHUS U

70 Up 3.03.
MUTpaIUi >KUBOTHBIX
Coo011ecTBOOPraHN3MOB —

71 P 4.03,
OMOIIeHO3
DKOCHCTEMAKaKOTKPBITAICUCTEM

72 10.03.
a
KpyroBopoT BemiecTB 1 MOTOK

73 pyrosop 1 11.03.
SHEPTHUH B DKOCUCTEME
OCHOBHBICIIOKA3aTEIINIKOCUCTEM

74 15.03.
13

75 DKOJOTUYECKUETTHPAMUIBI 17.03.
H3MeHeHUsICco00IecTB —

76 H 18.03.
CYKIIECCUH
[IpupoaHbIE 5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK. 22.03.
DKOCHUCTEMBIMOPE U OKEaHOB
[IpupoHBIE 5KOCUCTEMBI.

78 DKOCHUCTEMBI TYH/IP, JIECOB, 24.03.
CTenew, MyCThIHb

79 AHTPOTIOT€HHBIEIKOCUCTEMBI 25.03.
YpOoakocucTeMBI.
[IpakTuueckas padoTa

g0 | P P 0.5 5.04.

«M3ydenue u onucaHue
ypOOIKOCHUCTEMBD»




81

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJEHCTBUHN
OpPraHU3MOB B DKOCHUCTEMAX

7.04.

82

MexaHu3MBbl BO3JCHCTBUS
3arpsi3HEHUN Pa3HBIX TUIIOB Ha
CcyOOpraHM3MEHHOM,
OpraHU3MEHHOM,
MOMYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

8.04.

83

buocdepa —
obmerianeTapHaso60109Kka3eM
)51

12.04.

84

VYuenne B. U. Bepnaackoro o
ounocdepe

14.04.

85

3aKOHOMEPHOCTHCYIIIECTBOBAHUS
orocdepsl

15.04.

86

KpyroBopoTsl BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

19.04.

87

30HAJILHOCTH OHOCHEPHI.
OcHoBHBIE OMOMBI CYILIN

21.04.

88

YcroitunBocThOHOCHEPHI

22.04.

89

DKOJIOTHYECKHE KpU3UCHI H UX
IIPpUYHHBI

26.04.

90

BosneiictBueuenoBekanadbuocde
Py

28.04.

91

AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
pPaCTUTENBHBIN U )KUBOTHBIN MU

29.04.

92

Oxpananpupoast

5.05.




OCHOBHBIE IPUHLIUIIBI

93 YCTOMYUBOT'O Pa3BUTHS 6.05.
YeII0BEYCCTBA U ITPUPOIBI
PannonanbHoe
94 MIPUPO/IOII0JIE30BAHNE U 12.05.
cOoXpaHEeHHEe OMOJIOTHYECKOTO
pazHooOpa3zus 3emin
O06o06meHre 1Mo TemMe
95 «MUKPOIBOJIIONHS U €€ 13.05.
Pe3YIbTAThDY
O06o06meHne 1Mo TeMe
96 «Maxkpo3BoJTIOIIHS U €€ 17.05.
pe3ynbTaThD»
O06o06meHue 1Mo TeMe
97 «IIpouncxoxaeHue u pa3BUTHE 19.05.
JKM3HHU Ha 3emiie»
O06o006meHNe 1Mo TeMe
98 «IIpoucxoxieHre 4eJaoBeKka — 20.05.
AQHTPOTIOTCHE3)»
O06006111eHUE TT0 TEME «IKOJIOTHS
99 — HayKa O B3aMMOOTHOLLIEHUAX 24.05.
OpraHU3MOBY
10 O06o01meHue mo Teme
0 «Opranusmsl U cpefa OOUTaHUD 24.05.
10 O06o0meHue 1mo Teme «IKOJIOTHUs 26.05.
1 BUJIOB U TTOTYJISIIHID
10 O606mmenue o Teme «buocepa 26.05.
2 — TJI00aJIbHAS DKOCUCTEMAY)




OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

7.5







MPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

KoanposepsiemororpedoBanmusi

IIpoBepsiemble TPeOOBAHUSI K MPEIMETHBIM
pe3yJibTaTaM 0CBOEHHMS OCHOBHOM
o0pa3oBaTe/IbHOIi MPOrPaMMBbI CpeIHEro 061ero
o0pa3zoBanus

CpopMHpPOBAHHOCT, 3HAHUW O MECT€ U POJIH
OMOJIOTMM B CHCTEME €CTeCTBEHHBIX HayK, B
(GbOpPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTUHBI MHpa, B TO3HAaHUU 3aKOHOB MPHUPOABI H
pelIeHnr KU3HEHHO BaXXHBIX COIHATBHO-ITUYECKHUX,
SKOHOMUYECKHX, IKOJIOTUYECKUX npoOiem
YEeJIOBEYECTBA, a TaK)Ke B PEIICHWH BOIPOCOB
paIMOHATILHOTO MPUPOJIOTIONE30BAHUS, B
(GbopMHUPOBAHNUN LIEHHOCTHOTO OTHOLIEHUSI K MPUPOJE,
oOIIeCTBY, 4YeNOBEKY; O BKIAJE€ POCCUICKUX U
3apyOCKHBIX Yy4YEHBIX — OHOJIOTOB B Pa3BHUTHE

OonoJsiornuu

Biagenue cucremoil 3HaHMI 00 OCHOBHBIX METOHAX
Hay4HOTO MO3HAHK, HCITOJIb3yEeMBIX B
OMOJIOTUYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB U
9KocHucTeM (OmHMcaHWe, HW3MEPEHHE, IIPOBEICHHE
HaOJIFOICHH); CIOCOOaMM BBISBICHUS U OICHKHU
AQHTPOTIOTEHHBIX U3MEHEHUH B MIPUPOJIC.

YMEHHE BBIIBUTATh THUIIOTE3bI, IIPOBEPATh HX
9KCIIEPUMEHTAJIbHBIMA  CPEIACTBAMH, (QOPMYIUPYS
1eNb WCCIEIOBAHUS, AaHAJM3UPOBATH IOJyYEHHBIC
pe3ynabTaThl U JAeNaTh BHIBOIBL

BoisiBieHne 3aBUCHMOCTH MEXIY HCCIETyeMbIMU
BEJIMYUHAMHU, OOBSICHEHHE TOJTYYSHHBIX Pe3yIbTaTOB
U (GOpMyIUpPOBAHHE BBIBOJOB C HCIOJIb30BAaHHEM

HAayY4YHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

VYMeHne BIageTh CUCTEMOM OHMOJIOTMYECKUX 3HAHHUM,
KOTOpas BKJIIOUAET: OCHOBOIIOJIAraroIme
OMOJIOTMYECKHE TEPMHUHBI U TIOHATHS (KHM3HB, KIIETKA,

TKaHb, OpraH, OpPraHu3M, BUJ, MOMYJALHS, 3KOCUCTEMA,




OuorieHo3, Ouwocdepa; MeTabOIM3M, TOMEOCTa3,

KJICTOYHBIN UMMYHHUTET, OuocuHTe3 Oernka,
OMOTIOMMEDBI, JMCKPETHOCTb, CaMOperyJILys,
CaMOBOCIIPOM3BE/ICHHE, HACJIC/ICTBEHHOCTb,

M3MEHYUBOCTb, SHEPTO3aBUCUMOCTh, POCT U PA3BUTHE);
Ouojoryyeckue Teopuu: KierouyHas teopus T.
[[IBanna, M. Illneiinena, P. BupxoBa; KiIOHaIbHO-
cesiekTuBHOro  ummynurera Il.  DOpmx, W.U.
Meunukosa, XpPOMOCOMHast TeopuUs
HACJIE€ACTBEHHOCTH T. Moprana, 3aKOH
3apoabimieBoro cxoncrsa K. bapa, sBomronmoHHas
teopuss Y. JlapBuHa, CHHTeTHMYeCKas TeOpuUs
3BOJIIOLIMM, Teopus aHTpororeHeza Y. JlapBuHa;
teopust 6moreonieHo3a B.H. Cykauépa; yuenune H.U.
BasuioBa 0 LIEHTpax MHOT000pa3us Hu
MIPOUCXOXKACHUS KYIbTYPHBIX pacTeHuit, yuenue A.H.
CeBeprioBa O MyTSIX W HalpaBICHUAX HBOJIIOLNH,
yuenne B.1. Bepnaackoro — o 6uocdepe);

3aKOHBI  (eAMHOOOpa3usi  TOTOMKOB  IE€PBOTO
MOKOJIEHUS], PACIIEIIICHUS] TPU3HAKOB, HE3aBUCUMOTO
HaclieJOBaHus NMpu3HaKoB I'. MeHaend; ClenjieHHoro
HacCJeI0BaHUsl MPU3HAKOB M HApYLIECHUs CUEIJICHUs
reHoB T. MopraHa; TroMOJIOrMYECKUX psAIOB B
HacjencTBeHHOM wm3MeHumBoctn H.M. Baswuiona;
remerndyeckoro pasHoBecus Jbk. Xapau u  B.
BaiinGepra; 3aponpimeBorocxonctsa K. bopa;
ouorenetnueckuizakon J. ['exkkens, @. Mrosiepa);
MPUHIIMIGI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);
npaBwia (MuHumyma FO. JIubuxa, 3KOIOTHYECKOM
MUPAMHUJIBI YUCeNl, OMOMACCHI U DHEPTHH);

runoTe3bl (koarepBarHoil A.M. OnapuHa, MepBUYHOTO
Ooynbona Jx. XompeitHa, mukpocpep C. Dokca,
pubozuma T. Yek)

YMmenue peuraTb NOHUCKOBLIC OHOJIOrHYCCKHE 3aJa4u,
BBIABJIATEL TPUIUHHO-CIICACTBCHHBIC CBA3U MCKIY
HCCIICAYCMbIMU OMOJIOTUYECKHMU O6’bCKTaMI/I,
InponeccamMu U SBJICHUAMU; ACIATh BBIBOJbI U ITIPOTHO3LL
Ha OCHOBAHHWHU TMOJIYUCHHBIX PE3YJILTATOB;

COCTAaBJIAThL TCHOTUITMYCCKUC CXCMbI CKPCHINBAHUA JIA




Pa3HbIX THUIIOB HaCJICa0BaHUsA IIPU3HAKOB y
OpraHnu3MoB, COCTaBJIATH CXCMbI IICPCHOCA BCLICCTB U
SHCPrun B OSKOCHUCTCMaAx (I_IGHI/I IIMTaHus, IIUIICBBLIC

CETH)

YMeHue  ycTaHaBIMBaTh  B3aUMOCBSI3U  MEXIY
CTpoeHHEM U (QYHKIUSMHU: OPraHOWIOB, KIETOK
pa3HbIX TKAaHEW, opraHaMH M CHCTEMaMU OpPraHOB Y
pacTeHMi, *KUBOTHBIX U YEJIOBEKa; MEXAY 3TarnaMu
oOMeHa BEIECTB; JTamaMHM KJIETOYHOTO LUKIA H
JKU3HEHHBIX  IIMKJIOB  OpPraHW3MOB;  3Tanamu
SMOPHOHAJIBHOTO pa3BUTHS; T€HOTUIIOM u
deHoTUnom, (QEHOTUIIOM U (QaKTopaMu  Cpelbl
oOWTaHUs; NPOIECCAMU SBOJIIOLMU; JABUKYIIHUMHU
CHJIaMH aHTpPOIOreHe3a; KOMIOHEHTAaMHU Pa3InYHbIX

OKOCUCTEM U HpI/ICHOCO6J'IeHI/I5[MI/I K HUM OpPraHusmMoOB

YMeHue BhIICIATh CYIIeCTBEHHBIC PU3HAKH:

CTPOCHHUSI BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB,
BHJIOB, OHMOTEOIIEHO30B, JIKOCUCTEM U OHOCHEpHI;
CTPOCHHSI OpPraHOB M CHCTEM OpPraHOB pacTEHHIA,
KUBOTHBIX, YeJI0BEKa; MIPOIIECCOB
KU3HEICATSIILHOCTH, TPOTEKAIINX B OpPraHu3Max
pacTeHHid, >KUBOTHBIX M YEJIOBEKa; OMOJOTHYECKUX
mpoieccoB:  oOMeHa  BemecTB  (MeTaboJu3M),
UHPOpPMALUM ¥ TPEBPALICHHUS SHEPTHH, OpPOKCHHS,
aBTOTPO(GHOTO U TeTepoTPO(HOr0 THIIOB IHUTAHHUSA,
doToCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a,
ramMeTroreHesa, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO
pa3BUTHS, Pa3MHOXKEHUS, WH/IUBUYaJIbHOTO
pa3BUTHA OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBHS
TEHOB, TeTepo3uca; JEWCTBHA  HCKYCCTBEHHOTO
oTOopa,  CTaOWUIM3UPYIOIIETO,  JBIXKYILIETO |
pa3phIBAIOIIETO €CTECTBEHHOTO otbopa;
AITOTIATPUIECKOTO u CUMIMATPUIECKOTO
BUJ000pa30BaHUs;  BIUSHUS  JBIDKYIIUX  CHII
IBOJTIOITUHT Ha reHooH TIOTTYJISIITUY;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOuTaHuUs,

qepcaO0BaHUA HaHpaBJ'IeHPIfI 9BOJIIOIUU; KPYTrOBOpPOTa




BCIICCTB U IOTOKA SHCPIru B S3KOCHUCTCMAX

CdopmupoBaHHOCTH YMEHUS BBIAEIATD
CYIIECTBECHHBIC MIPU3HAKH BHUPYCOB, KJIETOK
[IPOKapuoOT U  JYKApUOT, OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OpFaHI/I3MOB, BHUIOB,
OHMOTEOLIEHO30B u YKOCHUCTEM; 0COOEHHOCTH
MIPOIIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS YHEPTHH
B KIeTke, (OTOCHHTE3a,  IUIACTHUYECKOTO |
JHEPreTUYEeCKOro OO0MEeHa, XEMOCHHTE3a, MHTO03a,

Melo03a, OIIOI0TBOPEHNUS], Pa3BUTHS U Pa3MHOKEHUS,

WHIUWBHUAYAJIBHOT'O Pa3BUTHA opraHusma
(oHTOTEHE3a), 60pbOBI 3a CYIIIECTBOBAHHUE,
€CTECTBEHHOTO oTbOOpa, BH1000pa30BaHuUs,

MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpezie OOWTaHus,
BJIUSIHUST KOMIIOHEHTOB SKOCHUCTEM, aHTPOMOTE€HHBIX
W3MEHEHUI B DKOCHCTEMaX CBOEM MECTHOCTH,
KpYroBOpOTa BEILIECTB W MPEBpAICHUS SHEPTrUd B

ouocdepe

Ymenue UCIIOJIB30BATh COOTBETCTBYIOIIHE
apryMeHTbI, OHOJOTHYECKYI0 TEPMHUHOJIOTUIO U
CUMBOJIMKY JUIS I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB
pa3HbIX CHUCTEMAaTHMYECKUX TPYII; B3aUMOCBS3U
OpraHu3MOB ¥  CpeObl  OOWTaHUSA;  €IUHCTBA
YeJIOBEYECKUX pac; HEoOXOIUMOCTH  3J0POBOTO
o0Opa3a KM3HM, COXpaHEHHUS pa3HOOOpa3usi BUJIOB U
9KOCUCTEM KaK YCJIOBHS COCYIECTBOBAHUS MPHPOJIbI

1 4CJIOBCUCCTBA

YMeHue KpUTHYECKH OLEHHMBATh  HH(pOPMALUIO
OMOJIOTUYECKOTO  COJEpXKAHUSA; HHTEPIPETUPOBATD
9TUYECKHUE aCIEKThl COBPEMEHHBIX MCCIENOBAaHUI B
6uosoruu, MEIUIIMHE, OHMOTEXHOJIOTUH;
paccMaTpuBaTh rio0anbHble IKOJIOTUYECKHE
npobjaemMbl  COBpPEMEHHOCTH,  (opMupoBaTh IO

OTHOIICHWIO K HUM CO6CTBCHHyIO ITO3HUIINTIO




HEPEYEHD 3JIEMEHTOB COAEP KAHUS, ITPOBEPAEMBIX HA EI'D
11O BUOJIOI'A

Kox

Hp0BepﬂeMblﬁaﬂeMeHTconepmaHnﬂ

Bbuomornsa xak HayKa. JKuBnle cucTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHast OHMONOTHST — KOMIUIGKCHAas HaykKa. bHoOJOTHMYecKWe HAyKu W
u3ydaemble UMHU MpobOsieMbl. DyHIaMEHTaIbHbIC, TPHUKIAJAHBIE U TOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne Owosoru B (GOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccuu, cBs3aHHble ¢ Ouosiorueil. 3HaueHue OMOJIOTHUH B
MPAKTUYECKOM JEATEIHHOCTH YEJIOBEKA: MEAUIIMHE, CEeIhCKOM XO3SIMCTBE,

MIPOMBIIIJIEHHOCTH, OXpaHe MTPUPOIbI
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KuBble cucteMbl Kak MpeaMer usydeHusi 6uosoruu. CBoMCTBa KHUBBIX CHCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTb, CJIOKHOCTh U
yIOPSA0YEHHOCTh CTPYKTYPBI, OTKPBITOCTb, camMoOpraHu3anus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3anyu *KUBBIX CUCTEM: MOJICKYJISIPHBIM, KIECTOYHBIM, TKAHEBBIH,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUJOBOM, AKOCUCTEMHBIN
(6uoreonieHoTHUeckmil), Ouochepubit. Ilporecchl, MPOUCXOASIINE B IKUBBIX
cucremax. OCHOBHbIE MpH3HAKU *XUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHHS

MaTCpruun

1.3

Metonsl Ouosiornyeckoil Hayku. HaOmioneHue, H3MepeHHE, JKCIEPUMEHT,
cucreMaruszanus, MeraaHanu3. [loHATHe O 3aBUCMMONM UM  HE3aBUCHUMOM
nepemeHHo#. [lmanupoBanue skcnepumenTa. [locraHoBka U mpoBepka TMIOTES.
HyneBas runote3a. I[lonstue BbIOOpKM U €€ mocToBepHOCThb. Pa3bpoc B
Ouonorndeckux AaHHbIX. OIEHKa JOCTOBEPHOCTH TMOJYYEHHBIX PE3YIbTaTOB.
[IpuunHbl HCKa)XeHUs Pe3yJIbTATOB AKCIepUMEHTa. [loHsATHME CTaTUCTUYECKOTO

TCCTa

KnerkakakOunooruueckascucremMa

2.1

Knerka — cTpyKTYpHO-(QYHKIIMOHAJIbHAS €JUHUIA KUBOTO. MICTOPHUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M.
HlIneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHNSI COBPEMEHHOM KJIETOYHOM TEOPHH.
MeToapb! MOJEKYIIPHON U KJIETOYHON OMOJIOTUU: MUKPOCKOIIUS, XpoMaTorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, mddepeHnnanbHoe

L[CHTpPI(byrI/IpOBaHI/IC, KYJIbTUBHUPOBAHHUC KIICTOK

2.2

XUMUYECKUN cOCTaB KJIETKU. Makpo-, MUKPO- U yJIbTpaMUKpOUIEMEHTH. Bona u

e€ poJib KaK pacTBOPUTENs, pEarcHTa, y4acTUE B CTPYKTYpUPOBAHMM KIIETKH,




TETUIOPEryIAUi. MuHepanibHbIe BEIIECTBA KIETKH, UX OHMOJIOTHYECKas pOJib.
Posib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue mnonumepsl. benku.  AMHHOKUCIOTHBIM  cOCTaB  OEJIKOB.
CtpykTypbl OenkoBOil Mozekynsl. llepBuuHasi CTpykTypa Oenika, MenTHIHAs
CBA3b. BTopuuHasg, TpeTUyHas, YETBEPTHYHAs CTPYKTyphl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccugukarus 6enkoB. buonornueckue QyHKIIH OSIKOB.
VYrneBoasl. MoHocaxapuIpl, aucaxapujipl, OJMrocaxapujipl M IOJIHCAXapUIbl.
O6mwmit T1UIaH CTPOCHHMS ©  (PU3UKO-XUMUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriIeBOJIOB.

Jlunuael. T'mapodunbHo-TUIpOodoOHBIE cBoiicTBa. Kitaccudukanus munuaos.
Tpurmuuepuapl, Qochonunuasl, BOCKH, crepounsl. buonoruueckue (yHKIUU
munuaoB. OO0IIue CBOMCTBA OMOJIOTMYECKUX MeMOpaH — TeKy4ecTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JIHK n PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneotuast. [Ipunnun xommiementapuoctu. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas criupans. MectonaxoxaeHue u ouosornueckue Gpynakmuu JJHK.
Bunet PHK. @yukuun PHK B ketke.

Crpoenne ™ogekynbsl AT®. Makpospruueckue cBsizu B Mojekyne ATO.
buonornueckue ¢pynkiuu AT®. BoccTraHOBICHHBIE TEPEHOCUNKH, UX (PYHKIIUN B
kinetke. CekBenupoBanue JHK.

CtpykTypHass Ouojorus: OHOXMMHYECKHE U OHO(U3MYECKHE WCCIIeTOBAHM

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunbr  Kkierok: dykapuoTHueckas M nIpokapuoTruyeckas. CTpyKTypHO-
(GyHKLIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenune mpokapuoThyeckoi kieTkd. KierouHas cTeHka OakTepuii u apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpo(HONM U aBTOTPO(HONW MPOKAPUOTHUECKUX
KJIETOK. MecTO M poJib MPOKAPHOT B OMOLIEHO3aX.

Crpoenne u (GYHKIMOHHPOBAaHHE >yKapuoTHyecKod kieTku. IlmaszmaTtuueckas
MeMmOpaHa (rua3manemma). CTpyKTypa miasMaTuyeckoid memOpansl. TpaHcmopt
BEIIECTB 4Yepe3 IIa3MaTH4YecKyl0o MeMOpaHy: maccuBHBIA  (nuddys3us,
oOneruénHass au¢p¢y3ust), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIA aKTUBHBIN
tpancnopt). IlomympoHunaemocTs MeMmOpaHbl. Pabora HaTpuii-KanueBOTro
Hacoca. DHAOIMTO3: MUHOLMUTO3, (paroumTos. Dx3ommro3. KierouHas creHka.
CrpykTypa 1 (yHKIUU KIETOYHOW CTEHKH PACTECHHA, TPHOOB.

Hutormasma. Ilurozons. Llurtockener. JIBwxenue muromiazMbel. OpraHouisl
kiaeTku. OJHOMEeMOpaHHbIE OpPraHOMJBl KIETKH: SHIOIUIa3MaTHYecKas CeTb
(BIIC), anmapar ['onbkH, TU30COMBI, UX CTpoeHHE W (GYHKIMH. B3anMocBs3b
OJTHOMEMOpAHHBIX OPraHouA0OB KJIETKH. CTpOoeHHE TpaHyISIPHOTO PETHUKYIyMa.

Cunre3 pacTtBOopuMBIX OenkoB.CHHTE3  KIETOYHBIX MeMOpaH. [ mamkwmii




(arpanysisipHBIA) AHIOMIIA3MATHUYECKUH peTHKynyM. CekperopHas (QYHKIUS
annapara [onbmxu. TpaHcmopT BemecTB B KieTke. Bakyonu pacTUTEnbHBIX
kietok. Knerounsiid cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHPUH, ITACTUIBL.

Crpoenrie u QYHKIMM MHUTOXOHIpHWHA M Tactuia. [lepBuuHBIE, BTOPHYHBIE U
CIIO)KHBIE  TUIACTHIBI  (DOTOCHHTE3UPYIOIIUX  JYKAPHOT.  XJIOPOTUIACTEI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUH.

HememOpannbie opranounapl kinetku CrTpoeHne M (QyHKIUM HeMeMOpaHHBIX
OpraHouJIoB KieTku. Pubocombl. MukpoduiameHTsl. MbplllleyHble  KIETKH.
MuxkpotpyOouku. Knerounsnii ueHtrp. CTpoeHue M JBWKEHHE JKI'YTHMKOB U
pecaruek. MuKpoTpyOoukH HuToILIa3msl. LleHTpuoss.

Anpo. O6Gonouka sapa, XpoMaTHH, KapuoIUlasMma, SIpPBIIIKH, UX CTPOEHUE U
¢byakuun. SAnepHsiit OenkoBbld MaTpuKc. [IpocTpaHCTBEHHOE pacmoJIOXKEHUE
XpoMocoM B uHTep(hazHoM sifipe. beraku xpomMaTrHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTEIbHAs XapaKTEPUCTUKA KIETOK 3YKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHUOHOIT)
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AcCUMWIALINS U JUCCUMIIIALIMS — JBE CTOPOHBI Merabosm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN M TETEPOTPO(HBIA. YdacTHe KHUCIOpoJa B OOMEHHBIX
mporeccax. JHEpreTuueckoe oOecredeHue KIeTKH: mpeBpaiieHne ATD B
0OMeHHBIX mporeccax. DepMEHTATUBHBINM XapakTep peakuid KIETOYHOTO
metabonu3ma. DepMeHTbI, HX CTPOEHHUE, CBOWCTBA U MEXaHHU3M JICHCTBUS.
Kodepmentsl. OTnnuns ¢pepMEeHTOB OT HEOPraHMYECKUX KaTanu3aTopoB. benku-
AKTUBATOPbl U OEJNKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTHU (PepMEHTATUBHBIX
peakuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIli CcUHTE3 OpraHuyYeckux BemiecTB B KieTtke. dotocuntes. Ponb
xJioporiactoB B mporecce  (¢oTtocunTe3a. CBeToBas U TeMHOBas  (pasbl
[IponyktuBHOCTH oTOCHHTE3a. BnusHue pa3auyHbix (aKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HaueHune (HPOTOCUHTESA.

XeMmocunres. PazHooOpa3ue opraHu3MOB-XEMOCUHTETUKOB: HUTpUDULIHPYIOLTHE
OakTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOAHbIE OakTepuu. 3HAYCHUE
XEMOCHHTE3A.

AnHa’poOHBIe opraHu3Mmbl. Bumbl Opokenus. I[IpoaykTel OpokeHHS U HX
UCTIOJIb30BAHUE YETOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH O0JIe3HE.

AdpoOHBIE OpraHM3MBL. JTambl dHEPreTHUECKOro oOmeHa. [loAroToBUTENHHBIN
atamn. [ TUKoan3 — GECKUCIOPOTHOE PACIIEIUICHUE TIIIOKO3bI.

buonorudeckoe okucIeHHE, WM KIETOYHOE IbIxaHue. Pomh MUTOXOHIpHI B
mporeccax ouonoruyeckoro okucneHus. Luknmueckue peakiuu. OKUCIUTENHHOE

¢bochopumiposanue. IlpenmymecTBa a’poOHOTO MyTH OOMEHA BELIECTB IEpe.




aHadpOoOHBIM. DPPEKTHBHOCTHIHEPTETHUECKOTO0OMEHA

2.5

Peakuuu MarpuuHoro cunres3a. [IpMHIMI KOMIUIEMEHTApHOCTHM B PEAKLMIX
MaTpUYHOTO CHHTEe3a. Peanu3anus HaciaencTBeHHoM nHpopmanyn. [ eHeTHuecKuii
KOJZ, ero cpoycrBa. TpaHckpunuus — marpuudblii cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILUU: KOMILJIEMEHTAPHOCTh, aHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTb.
Tpancnsamus n e€ sranbl. Yuactue tpancrnopTHeix PHK B OmocumHTe3e Oernka.
VYcnoBus Ouocunte3a Oenka. KoampoBanume ammuoxucinor. Poms pubocom B
OuocuHTe3e OenKa.

Opranuzanys reHoMa y MpoKapuoT U 3YKapHoT. Perynsuus akTUBHOCTU I'€HOB Y
npokapuoT. ['unorteza onepona (P. XKakoO, K. Mano). Perynsius oOMeHHBIX
nporeccoB B kieTke. Kilerounslii romeocras.

Bupycbl — HexsieTouHble (OpMBI KU3HU U oOiMratHele napasuthl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

Bupycubie 3aboneBanmsi uyenoBeka, kuBOTHBIX, pactenuii. CIINI], COVID-19,

COIMaJIbHbIC U MECAUITUHCKHUEC HpO6J’I€MBI
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Kinerounsrnii uki, ero nepuoas! U perymsmnus. Matepdaza u mutos. OcoOeHHOCTH
mpoleccoB, mpoTekatomux B wuHTepdaze. [loAroroBka KIETKH K JEJICHUIO.
[IpecunTeTnyuecknii (MOCTMUTOTUYCCKU), CHHTETUICCKUN W TIOCTCHHTETHYECKUI
(TpeMUTOTUYECKHIA ) TIEpUOABI HHTEP(A3HI.

Marpuunsiii cunte3 JHK — pennmukanus. I[lpunnunsr permukanum  JHK:
KOMIUJIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM CHHTE3, aHTHUIApPaIeIbHOCTb.
Mexanusm perukanuu JTHK. Xpomocombl. Ctpoenue xpomocom. Ternomepsl u
TeJIoMepasa. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTull. JIUIJIOMIHBIA U
rariouHbIl - Habopbl XpomocoMm. [omosoruuneie xpomocomsbl. IlojoBbie
XPOMOCOMBI.

Jenenue knetku — Muto3. CTaaud MHUTO3a U MPOUCXOMALIUE B HUX MPOIECCHI.
Tunel murto3a. Kapuokunes u nuTokuHe3. buomornueckoe 3HAYeHHE MUTO3a.
Perymsmus MUTOTHYECKOTO IMKJIA KIETKU. [IporpammupyeMaskieToqHasru0enns
— arforTo3.

(DYHKI_II/IOHEUILHEIHFCHOMI/IKE].

OpraHI/ISMKaK6I/IOHOFI/I‘-IeCKa}ICI/ICTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKJIETOYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTaHU3MBI.

@opMBI  pa3MHOKEHHsI OpraHW3MOB: Oecroyioe (BKJIIOYas BETeTaTHBHOE) W
moyoBoe. Buuel  Oecnoioro  pa3MHOXKEHHsI: MOYKOBAHHE, CHOPYJSIUS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3muoxxenue. [losoBbie KieTkH, nian rameTsl. Meio3. Craauu meiiosa.

[ToBenenue xpomocom B Meroze. Kpoccunrosep. buosiornueckuit cMbicn mMeitosa




U IIOJIOBOTO mpouecca. Meno3 U ero MeCcTO B ) KU3HEHHOM LIMKJIE OPraHU3MOB.
IIpensaponpiieBoe passutue. I'ameroreHe3 y >KMBOTHBIX. IlosioBBIE JKele3bl.
OOpa3oBaHue M pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaroreHe3 W OOTCHE3.
Crpoenue noJyioBbIX KieToK. OIUIOJOTBOpEHHE W 3MOPHOHAIBHOE pa3BUTHE
*KUBOTHBIX. CIOCOOBI OTIJIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WnmmBunyansHoe pas3BuTHE OpraHu3MoB (oHToreHes). Craaum smOpHOreHesa
KUBOTHBIX (Ha npumepe Jsrymku). podnenne. Tumnel gpobnenus. OcobeHHoCTH
NpoOJeHNsT MIIEKOMUTAIOUIMX. 3apOoJbllIeBble JIMCTKHU (TacTpyisuus). 3akiaaka
OpraHoB M TKaHE W3 3apOAbIIIEBBIX JIMCTKOB. B3anMHOE BIWSHHE YacTei
pa3BHUBAIOIIETOCS 3apojbliia (dMOpUOHAIbHAS WMHIYKIMS). 3akiajka IIaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yibTaT HEpapXUUECKUX B3aUMOJCHCTBHI T'€HOB.
Brnusaue Ha SMOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX (DAKTOPOB OKpYXKaIOIIEH
Cpenpl.

Poct u pa3ButHe xxuBoTHBIX. [locTamOpuonanbHeli nepuo. Ilpsimoe u Henpsimoe
pazButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. buojornyeckoe 3HaueHHE MPSMOTO U HEMPSIMOIO Pa3BUTHUS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocTa >KMBOTHBIX. DaKTOpbl peryasiuu
pocTta KHUBOTHBIX M uyenoBeka. CTaguu MOCTIMOPHOHAILHOTO PAa3BUTHA Yy
KUBOTHBIX U 4yenoBeka. [lepnoipl oHTOreHe3a YenoBeKa.

Pasmuoxkenne u pasButue pacreHuil. ['amerodputr u cnopodur. Meio3 B
KU3HEHHOM 1MKie pacteHud. OOpazoBaHue crmop B Mmpolecce Meio3sa.
l'amerorenes y pacrenuil. OmIog0TBOpEeHHE U Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOWHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue 1

Pa3sBUTUC CCMCHU. MexaHu3MBI perysnun OHTOICHE3a y paCTeHI/IfI N J)KUBOTHBIX

I/ICTOpI/Iﬂ CTaHOBJICHUA MW pPa3sBUTUA TI'CHCTUKHM KaK HAYKH. OcCHOBHBIC
TC€HETUYECKUE TOHATHUS U CHUMBOJIBL. | OMOJOTHYHEBIC XpOMOCOMBI, AJUICJIIBbHBIC

I'CHbI, aJIbTCPHATHUBHLIC IIPHU3HAKM, JOMMHAHTHBIN U peI_ICCCI/IBHbIﬁ IIPpHU3HAK,

32 IFOMO3Ur0Ta, TEeTepO3UroTa, 4YHCTas JUHMS, TUOPHUIBI, TE€HOTUN, (HEHOTHII.
OCHOBHBIEMETO/IBIT€HETHKH: rUOpUI0TIOT HUECKHH, LIUTOJIOTUYECKUH,
MOJIEKYJIIPHO-T€HETHYECKHUI
Monorubpuanoe ckperybanue. [lepBblif 3akoH MeHens — 3aKkoH eTMHO00pa3Hs
ruOpuoB mnepBoro mnokosieHus. [IpaBuno nomuHHpoBaHus. BTopoil 3akoH
Menpens — 3akOoH pacllelUIeHUus Npu3HaKoB. lluTonoruueckne OCHOBBI

13 MOHOTHOPHUIHOTO CKpelrBaHus. [ umore3a 4McTOTH raMer.

Ananusupyroniee ckpemuBanue. I[IpoMeXyTOUuHBIM XapakTep HacaelI0BaHUs.
Pacuienuienne npru3HaKkoB NPU HETIOJTHOM JOMUHUPOBAaHUH.
JurubpunHoe ckpeuiuBanue. TpeTtuil 3akoH MeHzaenss — 3aKOH HE3aBUCHMOTO

HacCJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHEC OCHOBBI ,Z[I/IPI/I6pI/I,Z[HOFO




CKpEILIMBAaHMUS.
CueruienHoe HacnenoBanue mpusHakoB. PaGoter T. Moprana. CueruienHoe
HACJIEIOBAaHUE T'€HOB, HAPYIICHUE CUECIUICHUS MEXKJIYy TeHaMHh. XPOMOCOMHAas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosma. XpoOMOCOMHBIM MEXaHU3M OIPEIEIECHUS MoJia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U Te€TepOraMeTHbIA MOJ. ['eHeThyeckas
CTPYKTypa IMOJIOBBIX XpomocoMm. HacinenoBaHue NpPU3HAKOB, CLEIUICHHBIX C
TIOJIOM.

I'eHotun kak nenoctHas cucrema. [lneiloTponus — MHOKECTBEHHOE [IEUCTBUE
reHa. MHOXECTBEHHBINAJIICIIN3M. BzaunmogeiicTBHeHEAIICIBHBIXTCHOB.

KommnemenrapHocts. Onucras. [lomumepus
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B3aumoneiicTBre reHoTrna u cpepl npu GpopmupoBanuu GpeHotuna. MzsmenunBoctsb
npu3HakoB. KadecTBEHHBIE M KOJMYECTBEHHBIC TMPHU3HAKA. BUIBI M3MEHYMBOCTH:
HEHACJIeICTBEHHAS ¥ HACJIe/ICTBEHHASI.

Momudukaimonnass ~ U3MEHUYMBOCTL.  Ponb  cpeapl B (OPMHUPOBAHHUU
MOIMPHUKAMOHHON n3MeHunBoCTH. HopMa peakimu npusHaka. BapuaiioHHbIi psj
u BapuanmonHass kpuBas (B. MHWoranmncen). CBoiictBa MoaU(UKAIIMIOHHOMN
W3MEHYHUBOCTH.

I'enoTHIMueckass N3MeHYNBOCTh. CBOKCTBA T€HOTUIIMYECKOW M3MEHYUBOCTH. BHpl
TeHOTUITUYECKON U3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KoMOnHaTtuBHAsT HW3MEHUMBOCTH. Mel03 W TIOJOBOM TIpOIlECC — OCHOBA
KOMOMHATHUBHON M3MEHYUBOCTH. Posib KOMOMHATUBHON M3MEHYMBOCTU B CO3JIaHUU
TeHEeTUYECKOT0 Pa3HO00pa3usl B IpeiesiaX OJJHOTO BUA.

MytanuoHHas ”3MEHUMBOCTb. Bubl MyTalyii: TeHHbIE, XDPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHBIE M WHAYLMPOBAHHBIE MYyTAllMM. SIepHbIE M LUTOIUIA3MATUYECKUE
mytaiui. COMaTHYECKHE U TI0JI0Bble MyTauuu. [I[puurHbl BOSHUKHOBEHUS] MyTaLIM.
Mytarenpl M UX BIMSHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MIOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKUXPAIOB B HaciencTBeHHOW m3meHunBocTH (H.U.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHh U HACJICACTBCHHOCTD

3.5

Kapuotun udenoBeka. MexayHapoaHass mporpamMma HCCIEIOBaHUA TIe€HOMaA
yenoBeka. MeToapl  M3y4eHHsT TEHETMKM  YEJIOBEKAa: TE€HEaJOTMYeCKUU,
OJIM3HELIOBLIH, IUTOTCHETHUECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHU . CoBpeMeHHOE OIpeaeIICHUE Te€HOTHUIA:
IOJIHOTEHOMHOECEKBEHUPOBAHNE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
III1P-ananu3a. HacinencTBeHHEIE 3a0071€BaHUs 4eJI0BEKA. I'ennbie u
XPOMOCOMHBIE 0oJ1e3HI YyeJoBeKa. bone3nu C HacJIeICTBCHHOM
MPEeAPACHONIOKEHHOCThIO. 3HAUEHUE MEUIIMHCKOM T€HETUKH B PEJOTBPAIICHUN U

JICYCHUY T€HETHUECKUX 3a00J1eBaHNH ueaoBeKa. CTBOJIOBBICKIICTKH
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JlomecTrKaus U CeNeKIus. 3apoxkKaACHUE CEJIEKIIMU U JoMecTrukanuu. Yuenue H.U.
BaBuioBa 0 1meHTpax MPOUCXOXKICHUS M MHOTO00pa3us KyJIbTYPHBIX PACTEHHIA.
Ponb cenexuuu B cO31aHUM COPTOB pacTE€HU U mopojl KUBOTHBIX. CopT, mopoaa,
TaMM. 3aKOH TOMOJIOTUYECKHX DSJIOB B HacleJACTBeHHON u3meHunmBoctu H.U.
Basuiiosa, ero 3HaueHue IS CENCKIIMOHHON pabOTHI.

Metoapl  celeKIMOHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIM H
VH]IUBU Y JIbHBII. Jrarsl KOMOWHAIIMOHHON CCJICKIIMH. UcnreiTanue
MPOU3BOUTENEH MO MOTOMCTBY. OTOOp MO TIEHOTUNY C TMOMOIIbIO OIEHKH
(eHoTHIAa TOTOMCTBA ¥ OTOOP 10 TEHOTHUITY ¢ roMolbto aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/l CeNEKIIMOHHON paboThl. Pamuannonuenil u
XUMUYECKUA MyTareHe3 KaKk HWCTOYHUK MYyTalluid y KYJbTYpPHBIX (opm
opranu3moB. Vcmonp30BaHWEe TEHOMHOTO pEJaKTUPOBAHUS W METOJOB
pekomOunanTHbIX JJHK a1 momydeHust ncXoMHOTO MaTepuaia sl CEelIeKIINH.
[Tomydenne mommruionoB. BHyTpuBHIOBas ruOpuam3anys. bIM3KOpoaCTBEHHOE
CKpelMBaHue, WM UHOPUIMHT. HepojcTBEHHOE CKpeIMBaHWEe, WM ayTOPWIMHT.
I'erepo3uc u ero mpuumbel. Vcnonb3oBanue rereposrca B cenekuuu. OTaanéHHast
rubpumzanus. [Ipeomonenne Oecrioqusi MEXBHUIOBBIX THOPHIOB. JOCTYOKEHUS

CCIICKIIN paCTeHI/Iﬁ 1 )KUBOTHBIX

3.7

OOBEeKThI, UCTIOJIb3yeMbIe B OMOTEXHOJIOTHH, — KIIETOYHBIE U TKaHEBbIE KYJIbTYpHI,
MUKpPOOPraHMW3MbI, HUX  XapaKTepUCTHKa. TpaaulMOHHAas  OHOTEXHOJOTHS:
xJieboneueHue,  MOJy4YeHHE  KHUCIOMOJIOYHBIX  MPOAYKTOB,  BHHOJEJHE.
Mukpobuonorudeckuii  cuHTe3. OOBEKTBI MHKPOOHOJIOTHYECKUX TEXHOJIOTHH.
[IpousBoacTeo Oerka, AMHHOKHCIIOT u BUTaMHHOB.VIcKyccTBeHHOE
OIJIOJIOTBOpEHUE. PeKOHCTpyKIMs SHIEKIETOK M KIOHUPOBAHUE >KUBOTHBIX.
MeTo/ TpaHCIUTaHTAIMU SJEp KIETOK.

XpoMocoMHass UM TeHHas WHXeHepusa. VICKYCCTBEHHBIM CHHTE3 TeHa U
KoHCTpyupoBaHue pexkomOunantHeix JIHK. JlocTwkeHus W mepCHeKTUBSI
XpOMOCOMHOM W TEHHOW HWHXeHepuu. MeauinuHcKkue OUOTEXHOJIOTHH.

Hcnonn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpraHu4eCcKOro Mmupa

4.1

buonoruueckoe pa3H006pa3He OpPraHnu3MoOB. COBpeMeHHaH cucreMma
OpraHnu4eCcKoro mupa. HpI/IHI_II/IHBI KJIaCCI/I(l)I/IKaI_II/II/I OpraHU3MOB. OcHoBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUBHCACATCIIbBHOCTHU OOHOKJICTOYHBIX OPraHHU3MOB.
BaKTepI/II/I, apxeu, OAHOKIICTOYHBIC I‘pI/I6BI, OJITHOKJICTOYHBIC BOAOPOCIIH, APYIrUc
IIPOTHUCTHI. KononuanbHeie OpraHu3MBlI. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OPraHU3MOB!
aMé6OI/I,Z[HOG, KT'YTUKOBOC, PCCHUYHOC. 3aII_II/ITa Y OAHOKIICTOYHBIX OPraHU3MOB.

PazipaxuMocTh y OJTHOKIIETOYHBIXOPTraHU3MOB. TaKCUCHI




4.2

MHOroKJIeTOUHbIE pacTeHUs. B3auMOCBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CHCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusma. OpraHusm
Kak eIMHoe 1enoe. TkaHu pacreHuid. Tumbl pacTUTENBHBIX  TKAHEH:
oOpa3zoBaTesibHasi, TOKPOBHAs, IMPOBOJAIIASA, OCHOBHAs, MEXaHHUYECKas.

OcobenHocTrucTpoeHus, GYHKINUN U PACIIONIOKCHUIATKAHECH B OpraHaXxpacTeHUN

4.3

BereratuBHble M reHepaTUBHbIE OpraHbl pacTeHUN. DYHKIIMM OPraHOB M CUCTEM
opranoB. Kapkac pacrenuil. [[Bm:keHrE€ MHOTOKJIETOUHBIX PACTEHUI: TPOTIU3MBI U
Hactud. [lormomeHue BOXBL, YIIIEKHCIOIO Ta3a W MHUHEPAIBHBIX BEIIECTB
pactenusimu. Jlpixanue pactenuil. uddysus razo yepe3 MoBEPXHOCTh KIIETKH.
TpancropTHele cucTeMbl pacTeHUd. Beinenenune y pacreHuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kyrtukyna. CpencrBa NMacCMBHOM M XMMHYECKON
3auThl. OUTOHIMIBL.

PazgpaxkumocTe M perymsnus y OopraHu3MoB. Pa3ipaXuMoCTh M peryisuus y

MHOTOKJICTOYHBIX paCTeHHfI. POCTOBBIeBeH_[eCTBa N UX3HAYCHUC

4.5

MHoOTOKJIeTOUHBIE  JKUBOTHBIE. B3amMOCBsA3h  9acTeili  MHOTOKJIETOYHOTO
opranu3ma. TkaHU, OPraHbl ¥ CHCTEMBI OPraHOB MHOTOKJIETOYHOTO OpraHU3Ma.
OpranusMm kak eauHoe nenoe. 'omeocras. TkaHU )KUBOTHBIX M 4eJOBeKa. THUIbI
JKUBOTHBIX TKAaHEH: HSMNUTEIUaIbHAas, COCAUHUTEIbHAS, MBbIIICYHAs,, HEpBHasl.
OcobeHHOCTH CTpoeHUs, (PYHKIMA ¥ PACTOJOKECHHS TKAaHEHM B OpraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ cUCTEMbI OPraHOB KUBOTHBIX. DYHKIIMK OPraHOB U CHUCTEM OPIaHOB.
Onopa Tena opraHu3MoB. CKeJeTbl OJHOKJIETOYHBIX U MHOTOKIETOYHBIX
JKUBOTHBIX. HapyxHblii 1 BHyTpeHHUU ckesieT. CTpOEHUE W THUIIbI COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX >KUBOTHBIX. Iluranue >kuBoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JIpixanue xuBOTHBIX. KoxkHoe npixanue. KabGepHoe u
AEroYHOE bIXaHueE.

JIpIXaHu€e TO03BOHOYHBIX J>KUBOTHBIX. OBOJIIOHUOHHOE YCIIOKHEHHE CTPOECHUS
JErKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIxaTeiabHas cucreMa denoBeka. MexaHu3M
BEHTWIALIMM JIETKUX Yy MTHLl U MIIEKONUTAIOMMX. TpaHCOPT BEUIECTB Yy
opraHu3mMoB. TpaHCHOPT BelIeCTB y JKUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl.  KpoBeHOCHass ~ cucTeMa  MO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KPOBOOOpAIIeHHs. DJBOMIOIMOHHBIE  YCIOKHEHHSI CTPOEHHS  KPOBEHOCHOM
CHUCTEMBbI MO3BOHOYHBIX XUBOTHBIX. BblieneHue y opranu3sMoB. BeigeneHnue y
*KUBOTHBIX. COKpaTuTeNbHbIe Bakyoau. Opranbl BeiaeneHus. CBs3b MOJIOCTU Tea
C KpPOBEHOCHOW U BBIJCIUTENHbHOM cUCTeMaMU. BpineneHue y MNO3BOHOYHBIX
JKUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [loKpoBBI H  HX

MIPONU3BOJHBIC.




PaznpaxxuMoCTh U peryisinus y Opranu3MoB. Pa3ipaxuMocTh y OJHOKIETOYHBIX
opranu3MoB. Takcucel. PazipakumMocTs M perymasiiuss y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u peduekTopHas Peryisiuus y MHOTOKJIETOYHBIX >KMBOTHBIX.
HepBHras cuctema u €€ oT/e1bl. DBOIOMUOHHOE YCIOKHEHHE CTPOSHHSI HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anroputMoB W mporpamMm s 3(deKkTuBHOW (PYHKIMOHATBEHON
AQHHOTAllUM  TE€HOMOB,  TPAHCKPHUIITOMOB, IPOTEOMOB, MeTab0JIOMOB

MHKPOOPIraHU3MOB, PACTEHUI, ’KUBOTHBIX U YEJIOBEKa

OpFaHI/I3M YCJIOBCKA U €ro 310POBbE

5.1

Opranbl U cucTeMbl OpraHoB 4enoBeka. OTesbl roJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pednexc u peduekropHas nayra. be3ycnoBHble U yCIOBHbBIE
pednexcol. ['ymopanbHas peryssiuss W SHIOKPUHHAs CUCTEMa >KMBOTHBIX U
yenoBeka. JKene3pl SJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. J[elicTBHE TOPMOHOB.
B3aumocBsa3p HEpBHON M HHAOKPUHHON cucTeM. [ mnoramamo-runodusapHas

cucteMma. Peduiekc u pedrekropnas ayra. besycioBHbie u yciioBHBIE pedaeKChl

5.2

3amuTta opranu3ma oT OosesHel. MiIMMyHHas cuctema 4denoBeka. Kierounsnii u
TYMOpaJbHBIH UMMYHHUTET. Bpoka¢HHBINA, NpHOOpeTEHHBIN crenuduaeckuit
UMMYyHUTET. Teopus  KIOHAJIBHO-celeKTUBHOrO uMmMmyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamurenbHble OTBETHI OpraHU3MOB. Pouib

BpO)I(I[éHHOl"O HMMYHHUTETA B pa3BUTHUU CUCTEMHBIX 3a0o0JieBaHu
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Kposenocnas cucrema u e€ opranbl. Cepiie, KPOBEHOCHBIE COCYNIbI U KpPOBb.

KpyrukpoBooOparienus. Pabotacepaua u e€perymnsmus

54

Jpixanue uenoBeka. Juddysus ra3os uepes3 MoBEepXHOCTh KIETKH. JlbpIxaTrenbHast
cuctema  uenoBeka. JlpIxaTenbHas ~ TMOBEPXHOCTb.  PerymsiusiabIXaHusl.

JlpIxaTenbHbICOOBEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMa 4YCJIOBCKA. OT,I[GJ'IBI MUIICBAPUTCIIbBHOI'O TpakKTa.
HI/IH_ICBapI/ITCHLHLIe)KCJICSH. BHYTpI/IHOJ'IOCTHOC u

BHYTPUKIICTOYHOCITUIIICBAPCHUC

5.6

IloxpoBsl M ux mnpousBoasble. Opranel BblneneHus. llouku. Crtpoenue u
¢yHkunoHMpoBaHUEe HeppoHa. PuibTpanus, CeKpeluss U 0OpaTHOE BCachbIBaHHE

KaK MCXaHHN3MbI pa6OTBI OpraHOB BBIACIICHUS. O6pa30BaHI/IeMO‘lI/I Y 4CJIOBCKA

5.7

I[BI/I)KCHI/IC yeJlIoBeKa: MblmieuHas cucTteMa. CKeJIeTHBIC MBIIIIBI U HUX pa60Ta.

CTpOGHI/IC U TUNBICOESAMHEHUSAKOCTEH

TCOpI/IH ABOIIOIMHU. Pa3BuTHE *KU3HU HA 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA . I[apBI/IHa. HpCIlHOCBIJIKI/I BO3HHMKHOBCHUA

napsuHM3Ma. JKU3Hb U HayuyHas aearenbHocTh Y. JlapBuHa.




JBwxyimue cuibl 3Boonuu BUgoB 1o Y. JlapBuHy (BbICOKass MHTEHCUBHOCTH
Pa3MHOXEHHsSI OPraHM3MOB, HAaCJIEJCTBEHHAs W3MEHYMBOCTb, Oopnba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIM U MICKYCCTBEHHBIN 0TOOD).

Odopmienne cunareTrueckoir Teopun sBoironmu (CTD). HeirpanbHast Teopus
IBOJIIOLUH. CoBpemeHHas ABOJIFOLIMOHHAS ouosorus.
3HAaYEHUEABOJIOLIUOHHONTEOPUH B (OpMHPOBAHNUECTECTBECHHO -

Hay4HOMKAapTUHBIMUPA

6.2

[Monynsimust kak d31eMeHTapHas enuHuia 5BoJoLUU. COBPEMEHHBIE METObI
OIICHKM TE€HETHYECKOTro pa3HooOpa3us U CTPYKTYypbl monyiasuuil. l3menenue
reHooHa MONYJISIIUM KAk 3JIEMEHTAPHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeruyeckoro paBHoBecus [[x. Xapmau, B. Baitn6epra.

DOnemeHTapHbIe (PAKTOPHI (ABMKYILME CHIIBI) 3BOJIOLMN. MyTallMOHHBIN Mporecc.
KombOunatuBHass m3MeHUnBOCTh. [lpeiid) TeHOB — ciydyaiiHble HEHAIpaBJICHHBIC
W3MEHEHHUS YacToT ajuiesied B momynmsnusx. Dddext ocHoBatens. Mwurparum.
W3onsuus nonynsiuuit: reorpaduueckas (IpocTpaHCTBEHHAas), OuoJiornyeckas
(peripotyKTUBHAs).

EcrecTtBeHHbIlli 0TOOp — HampaBisoomuid — (paktop 3Bosoruu.  PopMbl
€CTECTBEHHOTO  OTOOpa: JABWXKYIIUH, CTAaOMIM3HPYIONIUH, pa3phIBAIOIIHI
(mu3pyntuBHBIN). [TooBo# 0TOOD.

[IpucnocobneHHOCT,  OpPraHU3MOB  KaK  pe3ylbTaT  MHKPOIBOJIIOLIMH.
Bo3nukHoBenne — mpucnocobieHuit y — opranusMoB.  Apomop¢do3bl U
uanoanantauud. [lpumeps! nmpucnocoOnenuid y opraHu3MoB. OTHOCUTEIBHOCTD
IPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero kpurepun U CTpykTypa. BumooOpa3oBaHue Kak —pe3yabTaT
MUKpO3BOJIOIUU. M3omsaus — kioueBoi (akrop BupooOpazoBanus. Ilytu u
CrocoObI BHJI000pa30BaHMS: AJITOTIATPUYECKOE (reorpaduueckoe),
cuMmnaTpuyeckoe  (9KOJIOTHMYECKOoe),  «MTHOBEHHOE»  (MOJIUIUIOMIU3aIu,
rubpuanzaiys). JJIMTenbHOCTh 3BOIIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponb 3BOMIOLIMOHHON OMOJIOTUM B pa3pabOTKe HAYYHBIX METOJIOB COXpPaHEHMS
6uopazHooOpazus. MHKpPO3BOMIONMS U KOABOJIOUMSA TMAapa3sHUTOB M HMX XO35EB.
MexaHu3Mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI

Cc Hell

6.3

MeTtopl U3ydeHHMs] MakpolBoJIOLMU. [laneoHTonormdyeckne MeToabl M3y4EHMs
sBosroruu. [lepexoanbie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPTaHU3MOB.

buoreorpaduueckue metoap! u3ydeHus ssomonnu. CpaBHeHHe GIIopsl U hayHbI
MaTepUKOB U 0CcTpoBOB. buoreorpadguueckue obnactu 3emin. Buab-sHIeMUKH 1

PCIIMKTEIL.




OMOpHOIOTHYECKHE M CPaBHUTEIBHO-MOP(OIOTHUECKHE METOAbl H3yYCHHS
HBOJIIOLMH. | 'eHeTHYecKre MEXaHHU3MbI HBOJIOIMHM OHTOTCHE3a M MOSBICHUSA
HBOJIIOLMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE M  AQHAJOTMYHBIE  OpraHbL.
Pymumentapaple  opraHbl M aTaBM3MBL.  MOJIEKYISIPHO-T€HETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKUe  METOABl  W3YYCHHS  DBOJIOIHH.
I'omonoruunsie reHsl. COBpEMEHHBIE METOJBI MOCTPOSHUS (PUIOTCHETHYECKUX
JICPEBBEB.

XPOMOCOMHBIE MyTAIH U BOJIOIHS TEHOMOB.

OO6mue 3akOHOMEpHOCTH (MpaBuiia) 3BOJIONUH. HeoOpaTUMOCTh IBOJIOIHH.

AnantuBHas panuanus. HepaBHOMEPHOCTHTEMITOBIBOIIOIUN

6.4

Hayunple rumore3pl NpPOUCXOXKAEHUS HKM3HM Ha 3emisie. AOHOreHe3 U
naHcnepmus. JloHaydHble MPECTABIECHUS O 3aPOXKICHUU KU3HU (KPEaIlMOHU3M).
['unoTe3a MOCTOSIHHOTO CaMO3apOKICHUS KU3HU U €€ ONMPOBEPKEHUE ONBITAMU
®. Pemn, JI. Cnamnanuanu, JI. Tlacrepa. IlpoucxoxxaeHue IKU3HU |
acTpoOHOJIOTHSI.

OcHoBHbIE ATanbl HeopraHuyeckoil spomtonuu. [lmanerapHas (reosiornyeckas)
IBOMIONMS. XHUMHYECKass »HBOJIOUMS. AOHOTEHHBIH CHHTE3 OpPraHUYECKUX
BemecTB n3 Heopranmdeckux. Ombit C. Mwmepa u I'. Opu. O6pazoBanue
nojuMepoB  u3  MoHomepoB.  KoanepBarnasrunoresa AWM.  Onapuna,
runoTe3anepBuyHoroOynboHa/lk.  XomnaeiHa,  reHeruueckasrumoresa [
Mémnepa. Pubosumer (T. Yek) um rumorteza «mupa PHK» VY. TI'mnbepra.
®opmupoBaHrue MeMOpaH ¥ BO3HUKHOBEHHE MTPOTOKIETKH.

Ucropusa 3emim u metonpl €€ u3ydyeHus. Vckomaemble OpraHUYECKUE OCTaTKH.
I'eoxpononorust u e€ meroapl. OTHOCUTENbHAS U a0OCONIOTHAs T€OXPOHOJIOTHSL.
['eoxpoHosornyeckas 1mKaia: 0Hbl, 3pbl, IEPUO/IbI, STOXU.

HauanbHbie 3Tanbl opraHudeckoil 3Boitonuu. llosiBiaeHre M 3BOJOLMS MEPBBIX
KJIETOK. OBomonus MeTtabonu3ma. BO3HUKHOBEHHE TEPBBIX  JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTBHI.

[Ipoucxoxxaenne sykapuoT (cuMOMOTeHe3). DBOIIOLMOHHOE MPOUCXOXKJIECHHE
BUpYyCcOB. IIpoucxok/eHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX T'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE DTambl JBOJIOLUUU BBHICIIUX pacTeHHil. OcHOBHBIE apoMOpP(O3bI
pacteHuii. Bpixon pacteHudt Ha cymy. [losBieHHE CHOPOBBIX pacTeHUU U
3aBoeBaHMe MMH cymu. CeMeHHble pacTeHus. lIpoucxokieHue IBETKOBBIX
pacTeHui.

OCHOBHBIE ATallbl 3BOJIIOIMHM KMUBOTHOTO MHpa. OCHOBHBIE apoMOpdO3bI
KUBOTHBIX. Benzackas dayna. KemOpuiickuii B3pbIB — MOSBIEHHE COBPEMEHHBIX

THUIIOB. HepBBIe XOPAOBBIC KUBOTHBIC. Kusub B BOJC. SBOHIOL[I/ISI IIO3BOHOYHBIX.




[Mpoucxoxnenne ampubuii u pentuinwii. [IpoucxoxkaeHHEe MIICKOMUTAIONUX H
ntun. [lpuHnun ximoyeBoro apomopgosza. OcBoeHue OECIIO3BOHOYHBIMU H
I103BOHOYHBIMH KUBOTHBIMH CYILU.

Pa3BuTune xu3HM Ha 3emiie 1O 3paM U NEepUOJaM: apXeil, IpoTepo30H, MaJeo30Hu,
Me3030, KaitHO30#. OOmas XapakTepuCTHKa KIMMaTta H T'eOJOTHYECKHX
nporieccoB. [losiBiIeHnE U pacuBET XapaKTEPHBIX OPraHU3MOB. YTiIe00pa3oBaHue:
€ro YCJIOBMSI U BIIMSHUE Ha ra30BbIi cOCTaB aTMOCHEPHI.

MaccoBble BBIMHUpaHHSI — SKOJIOTMUECKHE KpHU3HCHl Mpouioro. [lpuuusbl u
CIIEICTBUS  MaccoBbIX  BbIMHpaHUil. COBpEMEHHBINIKOJIOTUUECKUNKPHU3UC,

€rooco0EHHOCTH

6.5

Paznenst u 3amaum antpomosiornr. Metoasl aHTpomnosiorud. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKICHUH deloBeka. COBpeMEHHBIC HAYYHBIE TEOPHH.
CxoacTBO 4YenoBeKa ¢ JKMBOTHBIMHU. (CHCTEMAaTHYECKOE TOJIOKEHHE YeTOBEKa.
CBuzeTenbcTBa  CXOJACTBA  4YETOBEKA €  JKUBOTHBIMH:  CPaBHHUTEIIBHO-
MOpP(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (hU3HOIIOT0-OMOXUMUYECKHE,
noBesieHYeckrne. OTIUYNS YeJIOBEKa OT KUBOTHBIX. [IpIMOX0KIEHNE M KOMIIJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra M BTOPOU CHUTHAIBHOU
CUCTEMBI.

JBwxkymue cwibl ((hakTopbl) aHTPOIOreHe3a: OMOJOTUYECKHE, COIHUAIbHBIC.
CooTHolieHne OMOJIOTMYECKUX U COLTUAIBHBIX ()aKTOPOB B AHTPOTIOT€HE3E.
OcHOBHBIE CTaJMH aHTPOTIOreHe3a. ABCTPAJIONUTEKU — ABYHOTHE MPEAKH JTHOACH.
UYenoBek  yMmenblid, TepBbI€  M3TOTOBICHHS  Opyauid  Tpyna. YenoBek
NPSAMOXOJSIIUNA W TIEPBBIM BBIXOJ JrOACH 3a mipeaensl Adpuku. YemoBek
reiinenpoeprekuii — oOmuMi MpeloK HEeaHJEpTalbCKOro 4YeJOBeKa W dYelloBeKa
pazymHoro. YenoBek HeaHAEPTANbCKUNM Kak BUJ JIIOJEH XOJOIHOTO KJIMMATa.
YenoBeKk pa3yMHBI COBPEMEHHOTO THIIA, JCHUCOBCKUN 4YENOBEK, OCBOCHHE
KOHTHUHEHTOB 32 mpenenamMu AQpuku.

DBOJIOLUS COBPEMEHHOIO 4eNoBeKa. EcTecTBeHHBI OTOOp B MOMYJSIUAX
yenoBeka. MyTalunoHHBIH mporecc u noaumopdusm. IlomynsiuoHHbIe BOJHBI,
npeiid reHoB, murparms u «3pQGEeKT OCHOBATENsD B MOIMYIALUIX COBPEMEHHOTO
YeJIoBeKa.

UYenoseueckne pacel. llonstue o pace. bonpmme pacel:  eBpomneougHas
(eBpasmiickasi), aBCTpalo-HErpoWaHas  (9KBaTOpHANbHAs),  MOHTOJIOMIHAS
(a3maTcko-amMepuKaHCcKasi). BpeMss W myTu paccelieHUsi 4YelnoBeKa IO IIJIaHeTe.
EmuactBo  uenoBeweckumx pac. HaydHas  HECOCTOSITENBHOCTh — pacu3Ma.
[IpucnocobneHHOCTh YeNoBeKa K pa3HBIM YCJIOBHUSM OKPYKAIOIIEH Cpebl.
Bnusnue reorpaduyeckoit cpenbl U Apeiida TeHOB Ha MOPQOJOTHIO U

(I)I/I3I/IOJ'IOFI/IIO YCJIOBCKa




DKOCHUCTEMBI U IPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUH C IPYTMMHU HAyKaMHU.
Meroast skonoruu. IloneBpie HaOMIOACHUS. ODKCHEPUMEHTHI B  3KOJIOTHUH:
NpUpoAHble W JaboparopHble. MojenupoBaHue B JKOJIOTHH. MOHHTOPUHT

OKpYXKaIOIel Cpebl: TOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (akTopsl M 3aKOHOMEPHOCTH UX jaeicTBus. Knaccupukarms
9KOJIOTUYECKUX (PAKTOPOB: aOMOTHUYECKHE, OHOTHYECKHE, aHTPOIOTCHHBIE.
OOuue 3aKOHOMEpPHOCTH JIEHCTBUSL dKojormueckux (axropos. Ilpasuio
munnmyma (K. Hlnpenrens, FO. JIu6ux). TonepaHTHOCTb. OBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue ¢aktopbl. CBeT Kak 3Kojormdeckuil gaxrop. [leiicTBue paszHbIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPa Ha OPraHU3Mbl. JKOJOTMUECKHUE IPYIIIbI PACTEHUN
1 ’KUBOTHBIX IO OTHOUIEHHIO K cBeTy. CUrHasbHas pojb cBeTa. POTONEPUOIN3M.
Temneparypa kak »skosornueckuid Qaxrop. JlelictBue Temieparypbl Ha
opranu3msl. [[OWKHUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Brnaxnocte kak akosormueckuit  (akrop. Ilpucmocobnenust pacteHuil K
NOJIEpXKaHUI0 BOJHOro OanaHca. Kitaccugukanms pacTeHMid 1O OTHOUIEHUIO K
Boie. [Ipucnoco6neHns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHMMA.

Cpensl oOuTaHMsI OpraHU3MOB: BOJHAs, Ha3eMHO-BO3JyIIHAs, IOYBEHHas,
rNyOMHHAs ~ MOANOYBEHHAs, BHYTPUOpPraHu3MeHHas. (DU3UKO-XUMHUYECKHUE
0CcOOEHHOCTH cpel oOuTaHusd opraHu3moB. [IpucnocoOneHus OpraHusMOB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue purmel. Bueninue u BHyrpeHHue putMbl. CyTOUHbIE U FOJUYHBIE
putMbl. [IpHCcrOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSM YCIOBHIi
AKHU3HU.

XKuznennsie Gopmbl opranusmoB. IlonsaTue o xuzHeHHOU ¢opme. KuzHeHHbIE
(bopMBl pacTeHUil: AepeBbs, KYCTapHMKH, KYCTApDHUYKHU, MHOTOJIETHHUE TPAaBBI,
oJlHOJIeTHHE TpaBbl. JKU3HEHHbIE (POPMBI )KUBOTHBIX: THIPOOUMOHTHI, T€OOUOHTHI,
a3poO0MOHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a )KU3HH.

buotnueckue ¢aktopsl. Buasl OMOTHYECKHX B3aUMOJEHCTBUN: KOHKYpEHIIMS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmbl. IlapasuTtusm, koomepanusi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHPaHTCTBO, HaXJIeOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (TOmMYeckue, ¢opuueckue, (abpuueckue). 3HaueHHe
OMOTHUYECKMX B3aUMOJACHUCTBUI JJIs CYIIECTBOBAaHMS OpPraHM3MOB B cpele

oOMTaHUS. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKJIIFOYCHU

7.3

OKOJIOTUYECKHE XapaKTCPpUCTUKHU MOIYJIIAIHU. HOHYHSII_[I/IH Kak OMOJIOrHYecKas

cucrema. Posb HEOJHOPOAHOCTH Cpeabl, prusnueckux GapbepoB U 0COOCHHOCTEH




O6uosorny BUAOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI MOMYISALIUN.
OcHoBHbBIE TOKAa3aTENM MOMYJSIMM: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
[I0JI0Basi  CTPYKTypa, pPOXKIAAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaLus.

OKojioryyeckasl CTpykrypa mnomyasauud. OLleHKa YHCIEHHOCTH HOIYJISALHUY.
JluHaMuka nomynsauuu U €€ peryisnus. bUoTHYecKni MOTEHIMAN MOIYJIALMH.
MopenupoBanue JUHAMHUKM — nonyisinud.  KpuBble  pocTa  YHMCIEHHOCTH
nonyaanuu. Kpusele BpDKHBaHMSA. Perymsiius 4uCIEHHOCTH MNOIYJSALMI: pOJb
(akToOpoB, 3aBUCALUIMX U HE 3aBUCSIIMX OT IUIOTHOCTH. OKOJIOTHYECKHE
cTpateruu BUJOB (r- U K-cTparerun).

[TonsiTre 06 3xonoruveckoii Humie Buna. MecrooOuranue. MHoromepHas MOJIEb
skonornueckod Humm k.M. XarunHcoHa. Pa3smepsl 3KOJIOrMYECKOW HUIIM.
[loTeHnmanpHas U peann30BaHHAs HALIN.

Bun kak cucrema mnomymsiuii. Apeansl BUAOB. Buapl W HMX KU3HEHHBIS
CTpATETHH. 3aKOHOMEPHOCTUIIOBECHUS u MHUTPALUIKUBOTHBIX.

BI/IOJ’IOFI/I‘IGCKI/IGI/IHBHSI/II/I‘Iy)KCPOJIHLIXBI/I)IOB

7.4

CooOmectBa opranu3moB. buorneHo3 u ero crpykrypa. CBs3u  MexIy
opraHu3Mamu B OHOIIeHO3€e. DKocrucTeMa Kak oTKpbiTas cucrema (A.Jlx. Tencnn).
OyHKIMOHAIbHBIE OJIOKH OPraHU3MOB B KOCHUCTEME: MPOIYLIEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHH. Tpoduueckue menu u cetu. AOMOTHYECKUE
6moku 3xocucteM. [1ouBbl U Wbl B 3KOcHcTeMax. KpyroBopoT BeliecTB U MOTOK
SHEPTUU B IKOCHCTEME.

OcHoBHBIE MMOKa3aTenu SKOcUcTeMbl. bruomacca u mpoaykuus. DKOJIOTHYECKHE
MUPAMHUJIBL YMCell, DMOMAaCChl U SHEPTUU.

HanpaBnenHnsle 3akOHOMEpHBIE CMEHBI COOOILIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCMM M WX TPUYMHBL. AHTPONOIEHHbIE BO3ACHUCTBUS Ha
cykueccuu. Knumakcnoe coobiectBo. bruopasHooOpasue u mojiHotra KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[Ipupoansie >KOCHCTEMBI. AHTPOINOTEHHBIE HKOCHCTEMBL. ATPOIKOCUCTEMA.
ArpoueHo3. Paznuuus Mexay aHTpONOT€HHBIMU U IPUPOIHBIMU 3KOCHUCTEMaMHU.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oposckas ¢iopa u
¢ayna. CuHaHTponM3anus ropoickoit ¢aysnsl. buonorudeckoe n xo3siCTBEHHOE
3Ha4YeHHUE arpo’KOCUCTEM U ypOOosKocHcTeM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI1 OPraHU3MOB B 9KOCHCTEMaX.

[lepeHoc »HEpPrum M BEIIECTB MEXJY CMEXKHBIMH SKOCHCTEMaMHU. Y CTOWYUBOCTD
OpPraHu3MOB, TMOMYJSAIUN M OSKOCHCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

buocthepa — oOmermanerapHas oOojiouka 3emiH, TA€ CYIIECTBYET WIIU




cyliecTBoBania u3Hb. Yuenue B.W. Bepmaackoro o Ouocdepe. Obmactu
o6uocdeps u e€ cocras. JKupoe BemiectBo Onochepsl u ero GyHKIUH.
3aKOHOMEPHOCTH cymiecTBoBaHusi Ouocepsl. OcobenHocTH OHOCheEepsl Kak
I00ATPHOW  JKOCHUCTeMBL.  JIMHaMHW4Yeckoe  paBHOBecMe B Oumocdepe.
KpyroBopoTbl BemlecTB M OHOTCOXMMHUYECKHE IMKIBI (yrJiepojaa, a3oTa).
PurmuuHOCTS siBIeHMI B Onocdepe.

3onaneHOCTh OMoctepsl. [lonarue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIpA,
XBOWHBIC Jieca, CMEIIAHHBbIE M IIUPOKOJHUCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MYCTBIHM, TPOMHUYECKHE Jieca, BBICOKOTOpbsi. Kiumar, pacTUTENbHBIH U
KUBOTHBIA MUpP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIUS JKUBBIX CHCTEM, OIICHKAa MX PECYpCHOr0 MOTCHIMala U

ouochepHbIX QyHKUINN

7.6

DKOJIOTHYECKHE KPU3UCHI M MX MPUYUHBEI. Bo3nelicTBue denoBeka Ha 6uocdepy.
3arpsi3HeHUE BO3AYIIHOW cpeabl. OXpaHa BO3/yXa. 3arpsA3HEHHE BOJHOU CpEIbI.
OxpaHa BOAHBIX pecypcoB. PaspymeHne nousbl. OXpaHa IMOYBEHHBIX PECYPCOB.
HN3meHenue knumara.

AHTpPOTIOT€HHOE BO3/ICHCTBME HAa PACTUTEIbHBIM M >KUBOTHBIA Mup. OxpanHa
PacCTUTENBHOTO U KMBOTHOTO MHpa. OCHOBHBIE MPUHIUIBI OXPAHBI MPUPOIbL.
Kpacupie kuurun. OcobGo oxpansemble mnpupognbie Teppuropuu (OOIIT).
borannueckue caapl ¥ 300JI0THUYECKHE MTAPKU.

OcHOBHbIE TPUHIUIBl YCTOWYUBOTO pPAa3BUTUS UEJIOBEUECTBA U IMPHUPOIbIL.
PannonanbHOe  MPUPOAONONB30BAaHME UM COXpaHEHHE  OHOJIOTMYECKOTO

paszHooOpa3us 3emiu




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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