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MHNOACHUTEJIBHAS 3AITUCKA

[Iporpamma mo ywyeObHoMy mnpenmery "buonorus" (nmanee - Ouojorusi) Ha
YpOBHE CpeAHero obiiero oopa3oBaHus pazpaboTaHa Ha ocHOoBe dDenepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii denepanuny,
OI'OC COO, Konuenuuu mnpenojnaBaHus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOXEHUN (penepasibHOl pabodeil mporpaMMbl BOCITUTaAHUSI.

VYyuebnsiii npeamer «buonorusi» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM W3 KOMIIOHEHTOB NpeaMeTHoM obiactu «EcTrecTBeHHO-
HayuyHble TnipeaMmeThl». CormacHo mnonoxkenusM DPIOC COO npoduibHbIC
y4yeOHbIE MPEIMEThI, U3ydaeMble Ha YIIIYOJIEHHOM YpPOBHE, SIBJISIOTCS CIIOCOOOM
muddepenimanun  oOydeHHS Ha YpPOBHE CpemHero oOmero oOpa3oBaHHS W
npu3BaHbl 00€CHEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOILIUM, CpPEIHUM
O0IINM, CpeHUM MPOo(ecCHOHATBFHBIM U BBICIIMM 0oOpa3oBaHueM. B To jxe Bpems
KOKIBIM M3 JTHUX Y4EeOHBIX NPEIMETOB JODKEH OBbITh OpUEHTHPOBAH Ha
MIPUOPUTETHOE PEIICHHE O00pPa30BaTENIbHBIX, BOCIHUTATEIBHBIX M Pa3BHBAIOLIUX
3a/a4, CBSA3aHHBIX C MpodopueHTanuen o0yJaroumxcd W CTUMYJIMPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTH HAyYHOTO 3HAHUS, CBSI3aHHOIO C OWOJIOTHEH,
MEIUIUHON, SKOJIOTUEN, TICUXOJIOTUEN, CHOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMy mpenMery "buonorus" na€r mpencraBlieHHE O
Henu M 3ajavyax M3ydeHus ydyeOHoro mnpeamera «buonorus» Ha yriayOnEéHHOM
YpOBHE, omnpeenseT 00s3aTenbHoe (MHBApUAHTHOE) MIPEIMETHOE COICpIKaHKE, €ro
CTPYKTYpUpPOBaHHME [0 pas3fenaM ¢ TeMmaM, paclpelereHue Mo Kiaccam,
PEKOMEHYET TMOCIEA0BATENILHOCTh HM3YYEHUs Y4eOHOro marepuana ¢ Y4ETOM
MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Tporecca,
BO3pacTHBIX OcCOOeHHocTel oOydaromuxcia. B mporpamme mno Ouosoruu
pealii30BaH MPUHLUIN MPEEMCTBEHHOCTH C H3yYEHHEM OHOJIOTMU Ha YPOBHE
OCHOBHOro  o0miero oOpa3zoBaHusi, Omnarofaps 4YeMmMy MPOCMAaTPUBACTCS
HAIPaBJIICHHOCTh Ha  MOCJENYIOUIee pa3BUTHE  OWOJIOTMYECKUX  3HAHHM,
OPHEHTUPOBAHHBIX Ha (POPMHUpPOBAHHE €CTECTBEHHO-HAYYHOIO MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUIEHUS, MPEJICTaBICHUA O 3J0pOBOM 00pa3e >KU3HM, Ha
BOCIIUTaHUE OEpeKHOro OTHOILIEHUS K OKpyKarolell mnpupoaHoil cpene. B
porpaMMe 1o OWOJIOTMM TakKKe IMOKa3aHbl BO3MOMKHOCTHM Y4€OHOIo MpeaMeTa
«buonorusiy B peamuzauuu TpeboBanuit PIOC COO K TMIAHUPYEMBIM
JMYHOCTHBIM, METAlpeIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOYyYEeHHS W B
(GbopMUpPOBAaHUU  OCHOBHBIX BHJIOB y4EOHO-TTO3HABATEIILHOW  JIESITEIIbHOCTH
0o0ydJaromuxcs IO OCBOCHMIO COJACPKaHUS Ouoiornueckoro oOpa3oBaHUs Ha
YPOBHE CpeIHEr0 00111er0 00pa3oBaHUsI.



VYuebnbiii ipeamer «buonorus» Ha ypoBHE CpemHero o0mero oOpa3zoBaHUS
3aBeplIaeT OMOJIOTMYEeCKoe o00pa3oBaHME B IIKOJIE M OpPUEHTUPOBAH Ha
paciiupeHre U yriayOleHue 3HaHMM OOYyYaroIIMXCs O >KMBOM IPUPOJE, OCHOBAaX
MOJIEKYJSIPHOM M KJIETOYHOM OMONOrMM, SMOPHOJIOTMM U OHOJOIMH Pa3BHUTHS,
T€HETUKH, CEIEeKIINH, OMOTEXHOJIOIMH, FBOJIIOLIMOHHOTO YYEHHUS U HKOJIOTUH.

N3ydyenune yueOHoro mnpeamera «buonorus» Ha YriiyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOLIMXCS K IMOCJIEAYIOIIEMY MOIYyYEHUIO
Owonoruyeckoro  oOpa3oBaHMsT B By3aX W OpPraHW3alMsIX  CPEIHETO
npodeccuoHanbHOro 0opazoBanusi. OCHOBY €ro COAEpPaHUs COCTABIISIET CUCTEMA
OMONOTUYECKUX  3HAHWHM, TMONYYEHHBIX TMPU U3YYCHUH  OO0yYJaIOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3/EIOB OMOJOTMM HAa YPOBHE OCHOBHOI'O
obmrero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS MOJy4aroT pa3BuTue. Tak,
paciupeHbl W yriayOneHbl OWOJIOTMYECKHE 3HAaHUS O PACTCHUSAX, KUBOTHBIX,
rpubax, OakTepusix, OpPraHM3ME€ YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIHHO BKITIOYEHBI OMOJIOTMYECKUEe CBEACHUS MPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOpbIe MOXKHO HCIOJIb30BaTh KaK OPUEHTHUPHI IS TOCIEAYIOIIETO
BbIOOpa mnpodeccun. Bo3moxHa Takke HHTErparnus OMOJOTMYECKHX 3HAHWM C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, IOJYYEHHBIMU OOYYaIOIIUMHCS TMPU H3YyYEHUU
bu3uKu, XUMUH, reorpapuu U MaTEMATUKH.

CrpykTypa mnporpamMmbl Mo ydyeOHOMY mnpenmetry "buosorus" orpaxkaer
CUCTEMHO-YPOBHEBbI U 3BOJIOLMOHHBIM TMOAXOAbl K H3YYEHUIO OHOJOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AILMH, SBOJIOLMH OPraHMYECKOro MHUpa Ha 3eMIie,
COXpaHEHHUs OHMOJOrMuecKoro pasHooOpasusi I1uiaHeTel. Tak, B 10 kiacce
W3Y4aloTCs OCHOBBI MOJICKYJISIPHOM M KJIETOYHOM OWOJIOTUM, SMOPHOJIOTUM U
OMONOruM pa3BUTHUS, TEHETUKU U CENCKIUH, OMOTEXHOJOTMU M CHUHTETUYECKOU
OMOJIOTUY, AKTyaIU3UPYIOTCS 3HAHUSA OO0ydYaroluxcsi Mo OOTaHUKE, 300JI0THH,
aHatoMuu, Qusuonoruu uyenoBeka. B 11 kmacce u3ydaroTcs SBOIIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTHUU U yueHHE 0 Ouocdepe.

VYuebnsiii npeamer  «buonorusy»  mpu3BaH  00€CHEYUTh  OCBOCHHE
O0y4JarOIMMUCS OMOJIOTUYECKUX TEOPUI M 3aKOHOB, MJI€W, TPUHIUIIOB U IPABUJI,
JeXKalNX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHUH, MHOrOOOpa3ud U OCOOCHHOCTSIX KIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBLAAIOIINXCA HAYYHBIX TOCTUKEHUAX, COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTHH, IPUKJIAHBIX aCIIEKTax OMOJIOTHYeCKUX 3HaHUM. [
pa3BUTHUS W TOJJEp)KaHUS HHTEepeca oOydaromuxcsi K OWOJOrMu Hapsaay co
3HAYUTETHLHBIM 00BEMOM TEOPETUYECKOTO Marepuaja B COACPKAHUU MPOTPaMMBbI
1no OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAHOBJICHHSI U Pa3BUTHS



TOW WIU WHOW oOnmacTu OWONIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeiHBIX
YUYEHBIX B pEIICHUE BAKHEHIINX OMOJIOTMYECKUX U HKOJIOTMYECKUX TIPOOIIEM.

[enp u3yuenus: yueOHoro npeamera «buonorus» Ha yriayOnEHHOM YpOBHE —
OBJIQJICHUE  OOYyYaIOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3alliyd JKUBbIX CHUCTEM pAa3HOr0 paHra U MNpUOOpPETeHHE YMEHH
UCIIOJIb30BaTh ATU 3HaHUS B (DOPMHPOBAHUM MHTEpEca K ONpeAeiaEHHONW 00nacTu
npoecCUOHANBHOW AESTENbHOCTH, CBA3AHHOW C OMOJOrMed, WM K BbIOOPY
y4e0HOT 0 3aBEICHUSI IJIs1 TPOJIOJKEHUST OMOJIOTUYECKOTO 00pa30BaHMUSI.

HoctixkeHnue uenu u3ydeHus ydeOHoro mpeamera «buosnorus» Ha
yrIyOJIEHHOM YpOBHE 00€CIIEUNBAETCS PEIICHUEM CIICAYIOMINX 3a1ay:

OCBOEHHME OOYYaIOIMMUCSA CUCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MpaBUJIaX, COCTABJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOEHHUH, MHOrooOpa3uu U OCOOEHHOCTAX OMOJIOTMYECKHUX CHCTEM (KIJIETKa,
OpraHu3M, MMOMYJISAINs, BUJ, OMOTeo1eH03, Onocdepa); 0 BELIAOITNXCS OTKPBITHSIX
U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTUY;

O3HAKOMJICHHE OOYyYaromMXCsl C METOJaMU IIO3HAHUS YKUBOM INPUPOJBIL:
UCCIEI0OBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISApHOH |
KJIETOYHOM OHOJOruM, SMOpPUOJIOTUM U OWOJIOTUM PA3BUTHUS, TEHETUKU WU
CEJIEKI[UM, OWOTEXHOJOTMU M CHHTETHYECKOW OWOJOrMH, MaJ€OHTOJIOTHUH,
DKOJIOTHMH);  METOJaMU  CAMOCTOSITENIBHOTO  MPOBEACHHUS  OMOJOTMYECKHX
UcclenoBaHU B jaboparopud M B npupoie (HAOIOAeHuEe, HU3MEpEeHue,
AKCIIEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJICHHE OOYYAIOUIMMHUCS  YMEHHSIMHU: CaMOCTOSITEIbHO  HaXOIUTh,
aHAM3UPOBATh M UCIOJIB30BaTh OWOJIOTMYECKYIO HH(POPMALINIO; MOJIb30BATHCA
OMOJIOrMYECKO TEPMHUHOJIOTHEH M CHUMBOJHUKOH; YCTaHABIMBATH CBSI3b MEXKIY
pasBUTHEM OHMOJOTMM M COLUAIbHO-)KOHOMHUYECKUMU U  IKOJIOTHMYECKUMHU
npobjeMaM YeIOBEYECTBA; OLIEHWBATh IIOCIEACTBHUSI CBOEH JEATEILHOCTH I10
OTHOIICHUIO K OKPYXKAIOIIeH MPUPOMHON cpeie, COOCTBEHHOMY 3II0pPOBBIO U
3I0POBBI0  OKPYKAIOIIMX  JIFOJEH; OOOCHOBBIBATH W  COOJIIOJIATH  MEPHI
npodUITAKTHKY UH(PEKIIMOHHBIX 3a00JeBaHMil, MpaBUia MOBEACHUS B MPHUPOJE U
obecrieueHusi 0€30MaCHOCTH COOCTBEHHON >KM3HENEATEIbHOCTH B YpE3BbIUalHBIX
CUTyallUsIX INPUPOJHOTO M TEXHONEHHOTO  XapakKTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUHBIE OTKPBITHS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Y O0yYaIOUIMXCS MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIPOLIECCE 3HAKOMCTBAa C BBIAAIOIIMMHUCS OTKPBITHSIMA W COBPEMEHHBIMH
UCCIICZIOBAHUAMHM B OHWOJIOTUH, peIIaeMbIMH €0 MpoOJeMaMH, METOIO0JOTUEH
OHMOJIOTUYECKOTO M CCIIEIOBAHMS], IPOBEICHHUS AKCIIEPUMEHTAIbHBIX



WCCIICZIOBAHUM, PEUICHHs] OMOIOTHYECKUX 3a]a4, MOACTUPOBAHUS OUOIIOTUYECKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTAaHUE y 00y4YaroIMXCs LIEHHOCTHOIO OTHOILIEHUS K KUBOUM MPUPOJE B
IIEJIOM U K OTHEIbHBIM €€ 00bEeKTaM U SBICHHSIM; (DOPMUPOBAHUE IKOJIOTHIECKOH,
TeHETHYECKOM TPaMOTHOCTH, OOIIEH KyIbTyphl TIOBEACHUS B MPHUPOJE;
MHTETPAllNH €CTECTBEHHO-HAYYHBIX 3HAHU;

npuobpeTeHre  OOYJaOIMMMUCA  KOMIIETEHTHOCTH B paIllMOHAJIHHOM
IPUPOIONIONIB30BAHUN (COOMIOICHUE TPAaBUJI TIOBEACHHUS B TPUPONIC, OXPaHbI
BUJIOB, SKOCHCTEM, OHnoc(ephl), COXpaHEHUU COOCTBEHHOT'O 37I0POBbSI U 370POBBS
OKpyXarommx JoAer (coOmoaeHuss Mep mnpoduiakTukud — 3a00JIeBaHUM,
oOecrieyeHue OE30MACHOCTU >KU3HENEATENbHOCTH B YpPE3BBIYAWHBIX CHUTyallUSX
OPUPOJHOIO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCHOJb30BAHMUS
OMOJIOrMYeCcKUX 3HAaHUM U YMEHUI B TOBCEITHEBHOM JKU3HH;

CO3JaHM€  YCJOBMM  JJi1  OCO3HAHHOTO  BbIOOpa  00yYarOIIUMUCS
VHIUBUyaTIbHON o0Opa3oBaTeIbHON TPaeKTOPUH, CIOCOOCTBYIONIEH
nocieayomeMy mnpodecCuoOHaIbHOMY CaMOOIPEACICHUI0, B COOTBETCTBUU C
WHIUBUTyaJIbHBIMU UHTEPECAMHU U MOTPEOHOCTSIMU PETUOHA.

OO0111ee Ynca0 YacoB, OTBEEHHBIX HAa U3y4EHUE OMOJIOTMH Ha YIIIYOJIEHHOM
YpOBHE cpeaHero odmiero oopasoBanus, cocrabisieT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hegenmo), B 11 knacce — 102 gaca (3 yaca B HEJIEIO).

OT6op opraHu3aMoHHBIX (OPM, METOJOB U CPEJCTB OOyYeHHS OHOJIOTHUU
OCYIIECTBIISIETCSI C y4ETOM crenu(UKu ero CoAaep)kKaHusi W HaIlpaBICHHOCTH Ha
NPOJODKEHNE OMOIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMSIX CPEIHETO
Ipo¢eCCUOHATBHOIO U BBICIIEr0 00pa30BaHMUs.

OO0s3aTebHBIM YCIOBUEM MPU 00YUEHUHN OMOJIOTUU HA YTITyOJIEHHOM YpOBHE
ABIISIETCSl TPOBEACHHUE JA0OPATOPHBIX U MpakTHueckux padoT. Takxke yudactue
00y4JaromMXCs B BBIMOIHEHUM MPOEKTHBIX U Y4€OHO-UCCIIEI0BATENbCKUX PalOoT,
TEMaTUKa KOTOPBIX OIpEAeNAeTcsl y4UTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepuatbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJAEPKAHUE OBYUYEHUA
10 KVIACC

ConepkaHue mporpamMMmsbl, BBIIECIEHHOE KYPCUBOM, HE BXOOUT B IPOBEPKY
rocyaapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorust Kak HaykKa

CoBpemeHHasi OMOJIOTHS — KOMIUIEKCHasi Hayka. KpaTkass uctopusi pa3BUTHS
Ouosornu.  buojornueckue HaykM M W3y4aeMble HUMH  NPOOJIEMBI.
dyHIaMEHTalbHbIE, TMPUKIAJAHBIE W TIOMCKOBBIE HAYYHbIE HCCIEIOBaHUS B
OuoJIoruu.

3HaueHne OMONOTMU B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kapTuHbl Mmupa. [lpodeccuu, cBsizanHble ¢ Ouonorueil. 3HaueHue OHOJIOTUU B
PAaKTUYECKON JIEATEIIbHOCTH 4YEJIOBEKAa: MEAULMHE, CEIbCKOM XO35HCTBE,
MIPOMBIILJIEHHOCTH, OXPaHE MPUPOJIBIL.

JleMoHCcTpanuun

[Hoptpetsl: Apucrorens, Teodpacrt, K. JIlunneit, K. b. Jlamapk, Y. lapBuH,
VY. I'apgeii, I'. Mennens, B. . Bepuanckuu, W. I1. [TaBnos, U. 1. Meunukos, H.
W. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®. Kpuxk, JI. K. benses.

Tabmupel u cxembl: «CBA3b OMOJOTMM C APYTMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cMCTEMBbI U X U3yYeHHE

KuBpie cuctembl Kak mnpeaMer wu3ydeHus Ouosiorun. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTAaBa, JHCKPETHOCTb M LEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CaMOOpPraHU3alus,
CaMOBOCIPOU3BEACHHE, PA3IPAKUMOCTb, U3MEHYMUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIECTOYHBIMH,
TKAHEBBIH, OpraHU3MEHHBIN, MOIYJISILHOHHO -BUI0BOM, AKOCHCTEMHBIN
(OmoreonieHoTHueckuii), Ouochepusiif. IIporecchl, mpoucxonsmye B KHUBBIX
cuctemax. OCHOBHbIE MpU3HAKKU XUBOro. JKu3Hb Kak ¢opMma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaroiye >KuBbl€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OpPraHU3alluH.

N3ydenue kuBbIX cucteM. Mertoasl Ouonorudyeckoil Hayku. Habmonenwue,
W3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATH3alM A, MeTaaHanus. [lonsaTue o 3aBucuMon u
HE3aBUCUMOW mepeMeHHO. IlnanupoBanue »skcnepuMeHnta. IlocraHoBka u
npoBepka rumnote3. Hynepas rumnotes3a. [loHstre BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3dbpoc B Ouonornueckux pAaHHbIX. OILIEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaroB. [IpuymHBl HCKaKeHUA pe3yibTaToOB »3KcrnepuMeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanun



Tabmumer 1 cxembl: «OCHOBHBIE TIpH3HAKH JKU3HW», «buonorndeckue
cucrteMbl», «CBOMCTBA JKMBOM Marepum», «YPOBHM OpraHHU3alUHA KUBOU
npupoae», «CTpoeHuE >XKUBOTHOM KIETKW», «TKaHM >KUBOTHBIX», «CHUCTEMBI
OpPraHOB YEJIOBEYECKOro opranusMay, «buoreouenos», «buocdepar», «Metoasl
U3YUYCHUS )KUBOU MIPUPOABD.

O6GopynoBanue:  yjabopaTopHoe  oOOpydoBaHWE IS  IPOBEACHUS
HaAOJII0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

IlpakTtuyeckas paGora «lcnonb3oBaHUE PpA3IUYHBIX METOAOB IpU
V3YUYECHUU KUBBIX CUCTEM.

Tema 3. buosiorusi Kjierku

Knetka — cTpykTypHO-QYHKIIMOHANbHAs enuHMIa XKuBoro. Hcropus
oTKpbITHs KJIeTKH. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. 11IBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

MeTtonbpl  MOJNGKYJISIPHOW W KJICTOYHOW  OWOJIOTMHM:  MHKPOCKOIIHS,
xpomatorpadusi, 3JeKTpodope3, METOJ MEUEHbIX aToOMOB, auddepeHnaIbLHOE
HEHTPU(PYTUPOBAHKUE, KYJIBTUBUPOBAHHE KJIETOK. M3yuenue @uKrcuposanHvix
K1emoK. DIEKTpOHHass MUKpockonusi. Koughokanvnas mukpockonus. Bumanvhoe
(npusicuzHenHoe) uzyuenue Kiemox.

JleMoHCcTpanuu

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

Tabmuupr n cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHSI METOA0B MUKPOCKOITHIY.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpOIpenaparbl pPacTUTENbHbIX,
KUBOTHBIX M OAKTEPUATLHBIX KIIETOK.

IlpakTuyeckas pabora «l3ydeHue METOMOB KJICTOYHOM OHOIOTUU
(xpomatorpadus, snekTpodopes3, auddepeHnaATbLHOE LEHTpUyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi OpraHn3anms KJIeTKH

XUMHYECKUN COCTAaB KJIETKU. Makpo-, MUKPO- U YIbTPAMUKPOIIEMEHTHI.
Boma um e€ ponb Kak pacTBOpPHUTENS, pEeareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKU, TEIUIOperysisinui. MuHepallbHble BEIIecTBa KIETKH, UX OHOJOrHdecKas
poiib. Posib KATHOHOB M aHMOHOB B KIJIETKE.

Oprannueckue BelIECTBA KIETKU. buonormdyeckne mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBoi MosieKybl. [lepBuuHas
CTpyKTypa Oenka, MenTHaHas CBs3b. BTopuuHas, TpeTWyHas, YeTBEPTUUHAS
CTpykTyphl.  Jlenatypauus. CpoiictBa OenkoB. Kiaccupukanus  Oenkos.
buonorunueckue pynkuuu 0enkoB. /lpuonsl.



VYrneBoasl. MoHOCaxapuabl, [UCaxapuIbl, OJUTOCAXAPUIbl U MOTUCAXAPUIBI.
O0mwmii mmaH cTpoeHus U (U3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GyHKIMHN YIIIEBOAOB.

Jlunuael. I'mapodunsHo-ruapododHbIe cBoOMicTBaA. Kitlaccudukanus aunuaos.
Tpurmunepunsl, (ochomunuasl, BOCKU, CcTepouabl. buonormueckue QyHKIMH
aunuaoB. O0uMe cBoiicTBa OMOIOTHYECKUX MEMOPAH — TEKYYECTh, CIIOCOOHOCTh K
CaM03aMbIKaHUIO, MOTYIPOHHUIIAEMOCTb.

Hyxnennosie kuciotel. [JHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneoruapr. Ilpunnun kommiementapHocTu. IlpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas crimpanb. Mectonaxoxaenue u ouonorndeckue Gynkmuu JTHK.
Bunel PHK. ®yukunu PHK B kietke.

Ctpoenne moisekynsl AT®D. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornyeckue pynkunn AT®. BoccranoBneHHbIE TEPEHOCUUKH, UX (DYHKIUH B
knetke. [lpyeue Hyxkneozuompugocgamer (HT®). CexsenupoBanue JIHK.
Memoowl eenomuru, mpaHcKpunmoMuku, RPOMeoMUKU.

CrpykTypHas Ouoyiorusi: OMOXMMHUYECKUE U OMO(DU3NUECKUE UCCIICOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoliekyn. Mooenuposarue
CmMpYKmMypsl U QYHKYUll OUOMONIEeKy1 U ux komniexkcos. Komnvromepnolu ousaiin u
Op2aHUyecKull cunmes OUOMONEKYI U UX HENPUPOOHBIX AHAN0208.

JleMoHCcTpanuu

IToprpetsr: JI. Tomunr, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
@. Caurep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHue XUMUYECKUX DJJIEMEHTOB B HEXKUBOMU
npupone», «Pacnpenenenne XuMHUECKUX 3JIEMEHTOB B )KMBOU ITPUPOIE.

Tabmuuer u cxembl: «llepuonuueckass TabiMlia XUMUYECKHX SJIEMEHTOBY,
«CTtpoeHne MoJeKynbl BoAbl», «BemecTBa B cocraBe opraHu3moBy», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl O€lKOBOW MOJEKyIbD», «CTpoeHHe MOJEKYI
yrIeBoJAOB», «CTpoeHue MOJEKya JunuaoB», «HyKIEeMHOBBIE KHUCIOTBDY,
«Ctpoenune Monekybl ATD».

O6opynoBaHue: XUMUYECKas 1Mocyia 1 000pyaoBaHuE.

JlaboparopHnas padora «OOHapyx)eHHE OEIKOB ¢ TTOMOIIbIO KaUeCTBEHHBIX
pPEAKLINI.

JlabopaTropHas  pabora  «lccienoBaHue — HYKJIEMHOBBIX  KHUCJOT,
BBIJIEJIEHHBIX U3 KJIIETOK Pa3IMYHbIX OPraHU3MOB.

Tema 5. CTpoeHue 1 pyHKIMH KJIETKH

Tunsl KIETOK: HJyKapuoTHYeckas U mpokapuoruueckas. CTpPYKTYpHO-
G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKHU.



CtpoeHue nmpokapruoTudeckor KieTku. Kinerounas cteHka OakTepuil 1 apxei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHON U aBTOTPO(PHOM MNPOKAPHOTHUECKUX
KJIETOK. MecCTO U poJib IPOKAPHOT B OMOLIEHO3aX.

Crpoenue 5 (G YHKIIMOHUPOBAHUE 3YKapUOTUYECKOMN KJIETKHU.
[Inazmarnueckas wmemOpana (mmazmanemma). CTpykTypa —IJIa3MaTH4YecKOn
MeMOpanbl. TpaHCHOPT BEIIECTB Yepe3 MIIa3MaTHYECKYI0 MEMOpaHy: MacCUBHBIN
(nuddy3us, obneruénnas auddysusi), aKTUBHbIA (TIEPBUYHBIA W BTOPUYHBIM
akTuBHBIA TpaHcmopT). [lomymporuraemocts meMOpanbl. PabGota HaTpuii-
KaJIMEBOr0 Hacoca. DHJAOLMTO3: MUHOIUTO3, (paronutos. Dk301uTo3. KierouHas
crenka. CTpykTypa 1 QyHKIHUU KJIETOYHOU CTEHKU PacTEeHH, rpuOoB.

[uromnazma. [utozons. [utockener. [IBuxkenune nurormiazMbl. OpraHouasl
kineTkd. OnHoMeMOpaHHbIE OpraHoOMbl KIETKH: SHJIOIUIa3MaTHYecKash CeTh
(OIIC), anmapat ['oabmxu, TU30COMBI, UX CTpOEHUE W (PyHKIMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHoua0B KieTku. CTpoeHHE TpaHyJSIPHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6enrxkos ¢ IIIC. Cunte3 pacTBopuMbix OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [magkuii  (arpaHylspHBIA)  DHIAOIUIaA3MaTUYECKUN
petukynym. CekperopHas pyHkius anmnapara ['onbmxu. Moougurkayusa 6enkos 6
annapame [onvoocu. Copmuposxka 6enkoe 6 annapame [ onv0xcu. Tpancnopt
BEIECTB B KJIETKE. BakyoJsn pacTuTenbHbIX KIeTOK. Kiierounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKU:  MHUTOXOHJPWUU,  ILUIACTHUIBIL.
Ipoucxoocoenue mumoxonoputi u nracmuo. Cumbuocenes (K.C. Mepeosickosckutl,
JI. Mapeynuc). CtpoeHue v (PyHKIIMM MUTOXOHIpUN u mactui. llepBuuHbie,
BTOPUYHBIE M  CJIOXKHBIE  TJIACTUALI  (OTOCHUHTE3UPYIOIIMX  JYKAPHOT.
XJI0pOIIacThl, XpPOMOILIACTHI, JIEMKOIIACTHI BBICIINX PACTCHUMU.

HememOpannbie opranounnbl kieTtku CTpoeHue M (QYHKIUU HEMEMOpPAHHBIX
OpraHoOU0B KJIETKHU. Pu6ocompbi. IIpomesicymounvie Qunamenmul.
MukpodunameHTsl. Axkmunosvlie Mukpoguiamenmol. MBIIICUHBIE  KICTKHU.
AKmuHo8ble KOMHOHEHMbl HemblueuHblx Kiemok. Mukpotpybouku. Kierounbiit
neHtp. CTpoeHMEe W JIBIDKCHHE JKTYTUKOB U pecHUYEK. MHUKPOTPyOOUKH
nutomiasMbel. LlenTpuons. benku, accoyuuposanuvie ¢ MuKpouiameHmamu u
muxpompyboukamu. Momopnvie 6eaxu.

Anpo. O6osnouka siipa, XpOMAaTHH, KapUOIUIa3Ma, SAPBIINIKA, UX CTPOCHUE U
byukiuu. SnepHsiii  O0enkoBbIM MaTpukc. [IpocTpaHCTBEHHOE pacmooKeHUe
XpOMOCOM B HHTEp(azHOM szpe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTHHa — THUCTOHBL. /J[uHamuxa s0epHoi ob6onouxku 6 mumosze. Aoephbiil
MpaHCnopm.

Kiierounbie BkimtoueHusi. CpaBHUTEIbHAS XapPAKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).

JemoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmupel u cxembl: «CTpoeHHE SYKapHOTHYECKON KieTkn», «CTpoeHue
XKUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTENbHOM  KIETKW», «CTpoeHue
MUTOXOHAPUW, «S1po», «CTpoeHne NpOKapruOTHIECKON KIIETKN».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpENapaTrbl PacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKPOMpEnapaThl OaKTepUaibHbIX KIETOK.

JlaboparopHass pabGora «/3yueHue CTpPOEHUS KJIETOK  Pa3IUYHBIX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHne cBONCTB KIETOYHOU MEMOPAHBI.

JlaGoparopHas pabora «VccienoBaHue IUIa3MOJIM3a W JIETJIa3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IIpakTtuyeckas  padora  «M3ydeHwe  [OBWKEHUS  LUTOIIA3Mbl B
PaCTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U MPpeBpallieHHe IHEPIrUU B KJIEeTKe

AcCCUMUIISIIINS M TUCCUMUJISIIIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumnel oOmMeHa
BEIIECTB: aBTOTPO(PHBIM U TreTepoTpodHbIN. YuacTue KUCIOpoJa B OOMEHHBIX
nporeccax. JHepreTuueckoe obOecrneueHue KieTku: npeBpamieHue AT B
oOMeHHBbIX Tpolieccax. DEepMEHTATUBHBIA XapakTep peakiuil KIETOYHOIrO
MetabonuzMa. DepMeHTBl, MX CTPOCHHE, CBONCTBA W MEXaHU3M JCHCTBUSL.
KodepmenTrl. Otnnuusi GepMeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OCNKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DepMEHTAaTUBHBIX
peaxkuuii OT pa3InYHbIX (DAKTOPOB.

IlepBuyHbI CHHTE3 OpraHWYecKux BelecTB B Kierke. DorocunHTes.
AnokcueenHvlll u oxcueeHHwlli pomocunmes y oaxmepui. Ceemocoobuparouue
nUSMeHmyvl U NUSMEHMbl PeaKyuoHHo20 yenmpa. Ponb XJIOpPOILIACTOB B MPOLECCE
¢orocuntesza. CBeroBas u TeMHOBasi pasbl. Pomoovixanue, Cs., Cs. u CAM-munoi
¢domocunmesa. 1IpoaykTuBHOCTh (GoTOCHMHTE3a. BiusHue pa3znuuHbix (PaKTOpoB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaUeHue (POTOCUHTE3A.

XEeMOCHHTES. Pasznoob6pasue OpPraHNU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUpPYIOLIUE OaKTEpUH, KeIe300aKTepUu, CepoOdaKTepuu, BOJAOPOJHBIC
OaxTepuu. 3HaYECHHE XEMOCHHTE3A.

AHaspoOHble opraHu3mbl. Buael Oposkenus. [IpoaykTel OpokeHHS M HX
UCIIOJIb30BAHUE YEJOBEKOM. AHa’pOOHBIE MHKPOOPTraHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YAUTENIN OOJIE3HEH.

AspoOHBIe OpraHU3MBlI. DTansl ASHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ THKOIN3 — OECKUCIOPOIHOE PACIICTIIICHUE TJIFOKO3bI.

buonornueckoe okucieHue, Wi KIETOYHOE JbIXaHUE. POiab MUTOXOHApHUM B
nporieccax ouonornyeckoro okucieHus. Luxnnueckue peakunu. OKUCIUTENBHOE
dbochopuwupoBanne. DHepeus memoOpanno2o epaduenma npomonos. Cunmes



AT®: paboma npomonnou ATD-cunmasei. IlpemmyiecTBa a’poOHOTO IMyTH
oOMeHa BeleCTB nepe aHa3poOHbIM. DPGHEKTUBHOCTh YFHEPreTUYECKOro 0OOMeEHa.

JlemoHcTpanuun

IHoprpersr: k. IIpuctimu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxeMbl: «DoTOCUHTE3Y», «DHEPreTUUECKU 00MeH», «brocunrtes
oenkay, «Ctpoenue dpepMeHTa», « XeMOCHHTE3.

O6opynoBanue: CBETOBOW MHUKPOCKON, OOOPYIOBaHWE I MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas  pabGora «J3ydyeHwe  KaTalIUTUYECKOW  AKTHUBHOCTH
dbepMeHTOB (Ha MpuMepe aMHJIa3bl WIIM KaTalas3bl)y.

JlabopaTtopnas padora «/3yyeHue ¢GEepMEHTATUBHOTO paCHICIUICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIETKAX).

JladbopaTtopHas pabGora «CpaBHeHHE TipolieccOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JladopaTopHas padora «CpaBHEHUE MPOLIECCOB OPOKEHUS U JIBIXaHUSD.

Tema 7. Hacsencrennass ”HpopManus U peanusanus €€ B KJIeTKe

Peakuuu matpuuHoro cuHtesa. [IpUHIIMIT KOMIUIEMEHTAPHOCTU B PEAKIUAX
MaTpPUYHOTO cMHTe3a. Peanuzanus HacnencTBeHHON mHdopMaiuu. [ 'eHeTuyeckuit
KOH, €ro cmoicTBa. TpaHckpunuus — MarpuuHbld cuHTe3 PHK. Ilpunuwnmnsr
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUICIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou xiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnopTHbix PHK B OnocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KoawpoBanue amMuHOKHCIOT. Pomb pubocom B
OuocuHTe3e Oenka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalnus reHoma y
IPOKAPUOT U AYKapHOT. Perymsiusi akTUBHOCTH T€HOB Yy MpPOKapuoT. ['umoresa
onepona (®. XKako0O, XK. Mano). Monexkynsipnvle MexaHuzmvl IKCNPECCUuu 2eHO8
aykapuom. Ponv xpomamuna e pezynayuu pabomoel 2enog. Perynsuus 0OMEHHBIX
nporeccoB B kieTke. Kierounslit romeocTas.

Bupycsl — HeksteTouHbIe (POPMBI KU3HU U OOJMTaTHBIC Tapa3uThl. CTpoeHHE
IIPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHenHwvill Yuki
JIHK-cooepocawux supycos, PHK-cooepacawux eupycos, baxmepuogpazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsie 3a0oneBanus denoBeka, kxuBOTHbIX, pacteruil. CIINI, COVID-
19, conanbHbIe 1 MEIUITUHCKHUE TTPOOIEMBI.

buoungopmamura: unmezpayus u ananuz 6orvuux maccueos («bigdata»)
CMPYKMYPHLIX Ouonocudeckux oanuvix. Hanomexnonozauu 6 ouonozuu u meouyume.
IIpoepammupyemvie pynkyuu b6eaxos. Cnocobvl 00cmasKu 1eKapcma.



JleMOHCcTpanuu

[Hoptpersr: H. K. Konbnos, /1. 1. IBaHOBCKUI.

Tabmuupl 1 cxeMbl: «buocunTe3 Oenka», «I eHeTHYecKui Koy, «BUpyChI»,
«bakrepuodarn».

IIpakTuyeckas padora «Co3iaHue MOJIEIIA BUPYCay.

Tema 8. 7ZKu3HEeHHBIH HUKJI KJIETKHA

Knerounslii 1muki, ero mnepuoasl W peryisiuus. HHTepdaza u  MUTOS.
OcoOeHHOCTH TPOIECCOB, MpoTeKawmux B uHTepdaze. [logroroBka KiIeTku K
nenenuto.  Ilpecunrternueckuit  (MOCTMUTOTUYECKHMM),  CHUHTETHMUECKHMH U
MOCTCUHTETUYECKHUH (MMPEMUTOTHUECKUI ) TIEpUOIbl HHTEP(a3bI.

Marpuunsiii cunte3 JHK — penmukanus. [lpunnunsr perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTUIIAPAJUIEIIbHOCTb.
MexanusMm perumkanuu JJTHK. Xpomocomsel. Ctpoenue xpomocom. Temomepsl u

TejaoMepa3a. XPOMOCOMHBIM Ha0Op KICTKM — KapuoOTUIl. JIUTJIOMIHBIA W
rarionHBI  Habopel XpomocoM. ['omonormunble XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenne xnetkn — MuTO3. CTagum MHTO3a M IPOUCXOJAINHME B HHUX

npoueccsl. Tumbel MuTo3a. KapnoknHe3 M OUMTOKHMHE3. bronormdyeckoe 3HadeHue
MHUTO3A.

Perynsiiius MUTOTHYECKOTO IMKIJA KJIETKU. [Iporpammupyemasi KiieTodHas
rubesnp — anomnTos.

Knerounoe simpo, Xxpomocombl, (yHKIIMOHAIbHAs Te€HOMUKA. MexaHuzmol
npoaugpepayuu, ougpgepenyuposku, cmapenus u eudenu xiemok. «l{ugposas
Kiemkay» — ououngopmamuyeckue mooeiu QYHKYUOHUPOBAHUSL KIeMKU.

JemoHcTpanuun

Tabmuier 1 cxembl: «OKW3HEHHBIN MUK KIETKW», «Mwutosdy, «CtpoeHue
xpomocom», «Permukanus [JTHK».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpoIpenaparsl: «MUTO3 B KJIETKax
KOpENIKa JIyKay.

JladbopaTtopnas  padora  «/3yueHne  XpomMocoM ~ Ha  TOTOBBIX
MUKpOTpenapaTaxy.

JladopaTopHas padora «Habmonenre MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa
Jyka (Ha TOTOBBIX MUKpOITpEnaparax).

Tema 9. CTpoeHue 1 pyHKIMH OPraHU3MOB

buonornueckoe paszHooOpaszue OpPraHu3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTpOEHUST U  JKU3HEACSITEILHOCTH  OJTHOKJICTOYHBIX
opranu3MoB. bakTepuu, apxew, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCJIH, Apyrue npoTucthl. KosoHuaabHbIe OpraHu3MBbl.



B3anMocCBsA3p 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl H
cucreMbl opraHoB. OpraHusm Kak eInHoe 1emnoe. ['omeocras.

Txanu pacteHuit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHasd,
MOKPOBHAsA, MPOBOSAIIAs, OCHOBHAsA, MexaHUueckas. OCOOCHHOCTH CTPOCHWS,
GYHKIIMN 1 pacToIoKEeHUsl TKAaHEeW B OpraHax pacTeHuHu.

TkaHu >XKUBOTHBIX W YEJIOBEKAa. THUIBI )KMBOTHBIX TKAHEW: 3MUTEIMAIbHAS,
COCIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpoeHUs, (YHKIHU WU
PACIIOJIOKEHNS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbel. BereraruBHble W TE€HEpaTUBHBIE OpraHbl pacTteHuil. OpraHbl U
CHUCTEMBI OPraHOB )KMBOTHBIX U 4eJIoBeKa. DyHKIIMM OPraHOB U CUCTEM OPraHOB.

Onopa tema opranusmoB. Kapkac pacteHuii. CkeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX UBOTHBIX. HapyxHblii U BHyTpeHHUU ckener. CTpoeHue u
THIBI COCTMHEHHS KOCTEM.

JBuxeHue  opraHu3mMoB. JIBHJKEHHME  OJHOKIIETOYHBIX  OpPraHU3MOB:
aME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PAaCTEHUM:
TPONU3MBl U HACTUU. J[BM)KEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJOBEKa:
MblleyHas cucreMa. Peduiekc. CkeneTHbie MBIIIIIBI U UX padoTa.

[luranue opranusmoB. llornomeHue BOABL,  YIVIEKUCIOrO Ta3a W
MHHEPAIbHBIX BELIECTB pAacTeHUsIMHU. lIuTaHue KUBOTHBIX. BHyTpumnonocrHoe u
BHYTPUKJIETOYHOE MuIIeBapeHue. [luTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIEIbI
MULIEBAPUTEILHOrO Tpakra. llumeBapurensHble xenes3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jprxanue opranu3moB. Jlpixanue pactreHuid. [{prxanue >xuBoTHbIX. [{uddys3us
ra3oB yepe3 NOBEPXHOCTh KieTkH. KoxxHoe npixanue. [[pIxarenpHas NOBEPXHOCTb.
Kabepnoe u né€rouHoe npixanue. JlpixaHue MO3BOHOUYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE  YCIIO)KHEHUE CTPOCHUSI JIETKUX T[O3BOHOYHBIX KHUBOTHBIX.
JIpixaTenpHass cucreMa 4YejaoBeKa. MexXaHW3M BEHTWIALUM JIETKUX Y ITUL] U
MmiekonuTaronmx. Perynsauus npixanus. JpixarenbHble 00bEMBI.

TpancmopT BEmIECTB Y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
Tpancnopr BemecTB y XUBOTHbIX. KpoBeHocHass cucteMa HW €€ OpraHbl.
KpoBeHocHast cuctemMa TIO3BOHOUHBIX JKMBOTHBIX U uenoBeka. Cepue,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru xpoBooOpaieHus. IBOIIOIUOHHBIC
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMbI MO3BOHOYHBIX KUBOTHBIX. Pabora
cepaua u €€ perysiius.

Beinenenne y opranu3moB. Beigenenue y pacreHuil.  Bwigenenwe y
KUBOTHBIX. CokparutenbHble Bakyond. Opranel  BbiaeneHus. DunbTpanus,
CEKpeIusi 1 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PaOOThI OPraHOB BBIJCICHHUS.
CBsi3b MOJOCTH TENA C KPOBEHOCHOW U BBIICIIUTENILHON cucTeMaMu. Bolaenenue y



MO3BOHOYHBIX >KMBOTHBIX U denoBeka. [louku. CTpoeHue u QyHKIIMOHUPOBAHUE
He(dpoHa. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3ammra y OpraHu3MoB. 3aluTa Yy OJHOKJIETOYHBIX OpraHu3moB. Cropsl
OakTepuii M LMCTBl MPOCTEHINMX. 3alliTa y MHOIOKJIETOYHBIX pacTeHUH.
Kyrukyna. CpencrBa macCUBHON M XUMHUUYECKOU 3a1IUThl. OUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKHBOTHBIX. [IOKpPOBBI M WX TNpPOU3BOJHBIE.
3ammTa opranu3Ma ot OosesHeil. MIMMyHHasi cuctema denoBeka. KileTouHbIM U
TYMOPJIbHBI HUMMYHHUTET. BpOXIEHHBIN U TPHOOPETEHHBIA CHerubUIecKuii
UMMYHUTET. Teopusi KIOHAbHO-cellekTuBHOro ummynutera (I1. Dpmux, ©. M.
bepuer, C. Tonerapa). BocnanurenbHble OTBETHI OpraHu3MoOB. Poiib BpOKIEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocts ©  perymsinvss |y OpraHu3moB. Pasapaxumocts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pasapaxxumocts ©  perymsanus y
pacteHuii. PocToBbI€ BEIECTBA U UX 3HAUYCHUE.

HepBHas cuctema u peduiekTopHas peryisiuus y >XUBOTHBIX. HepBHas
cUCTEMA M €€ OTHEeJbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHUCTEMBI
y KMBOTHBIX. OTzebl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexkTopHas nyra. be3ycioBHbIE U YCIOBHBIE PE(DIICKCHI.

I'ymopanibHas perynsiuus U 3HAOKPUHHAS CUCTEMa KMBOTHBIX M YEJIOBEKA.
Kenme3pl SHAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. /[[elicTBME TOPMOHOB.
B3auMocBsi3b HEpBHOW U DHIOKPUHHOW cucTeM. [ unortamamo-runodusapHas
cucrema.

JemoHcTpanuun

IToprper: W. I1. I1aBnos.

Tabmuupelt 1 cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bozopocim», «baktepum», «lIpocreitime», «OpraHbl LBETKOBBIX PpacTEHUI»,
«CucreMbl  OpPraHoOB  TIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cucreMmbl», «CTpoeHue cTedJis,
«CTpoeHre JNHCTOBOM IUIACTUHKWY, «TKaHU >KUBOTHBIX», «CKENET YelOBEeKay,
«ITumeBapurenpHass cucrteMa», «KpoBeHOcHas cucrema», «/lpixarenpHas
CHUCTEMAY, «Hepnas CHUCTEMAY, «Koxa», «MpImeyuHast CHUCTEMAY,
«BpraenurensHas cucrteMa», «IHIOKpUHHasA cucrema»n, «CTpOEHHE MBIIIIbI»,
«mmyHuTeT»,  «KumeyHononoctHele», «CxemMa  NUTaHUS  PACTEHUNY,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THAPHDY,
«CTtpoeHune 1uiaHapun», «BHYTpeHHee CTpPOEHHE JOXKIAEBOro uepBs», «HepBHas
cuctema poid», «HepBHas cucrema sarymkw», «HepBHas — cucrema
npecMblkaromuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MJICKOTIUTArONNX», «HepBHas cuctema uenoBekay, «Peduekcy.



OOopynoBaHue: CBETOBOM MHUKPOCKOII, MUKpPONpenapaTbl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpOIpenaparbl TKaHEW, PaKOBUHBI MOJIIIOCKOB, KOJUICKIIUU
HACEKOMBIX, HUTIJIOKOXKMX, KUBBIE SK3EMIUISIPhl KOMHATHBIX pacTeHUM, repdoapuu
pacTeHU pa3HBIX OTJEIOB, BIAXKHBIE TMpenaparbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUJICKIIUM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJIOBEKa,
o0opyaoBaHKe 7151 AEMOHCTPALMU MOYBEHHOTO M BO3AYLIHOT O MUTAHUS PACTEHHUI,
pacuierieHus Kpaxmaia u 0eIKoB MoJl 1eicTBueM (hepMEeHTOB, 000pyA0BaHUE NSt
JEMOHCTpAIlMU OIbBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTebHBIX IBUKEHUM, MOJICSTH TOJJOBHOT'O MO3Ta Pa3IMYHBIX dKUBOTHBIX.

JlaGopaTopHas padora «/3yueHue TKaHEH pacTEHUI».

JlabGoparopHasi padora «/3yuyeHue TKaHel >KUBOTHBIX.

JlaGopaTopHas padora «/3yyeHrne OpranoB UBETKOBOTO PACTEHUS».

Tema 10. Pa3mHoOkeHHE U pa3BUTHE OPTaHU3M OB

@dopMbl pa3MHOXKEHUSI OPraHU3MOB: Oecroyioe (BKJIOYasi BEr€TaTUBHOE) U
noysioBoe. Buael  Oecrnonoro  pa3MHOXKEHUWS:  MOYKOBaHUE,  CIIOPyJSALUA,
(dbparMeHTanus, KJIOHUPOBAHHUE.

[TonoBoe pasmHoxkeHue. IlonoBble kineTkn, win ramerel. Meho3. Craguu
Mmeio3a. [loBegenne xpomocom B Menio3e. KpoccuHrosep. bronorndecknii CMbICIT
MeHo3a W IIOJIOBOrO Imporecca. Melo3 M ero MeCcTo B JKW3HEHHOM IMKJIE
OpPraHU3MOB.

IIpens3aponsiieBoe pazsutue. ['ameTorenes y ;kuBOTHBIX. [1010BBIE KENE3BL.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTtoreHes u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHUE W AMOPHOHAIBLHOE pa3BUTHE KUBOTHBIX. CrocoObI
OITIOJIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTrenorenes.

WNunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUOIOTrHs — HayKa
0 pa3BUTUU OpPraHU3MOB. Mopgozenez — 00Ha U3 21ABHBIX NPOOIEM IMOPUOIOUU.
Konyenyus mopgocenos u modenu mopghocenesa. Cramun >MOpUOTeHe3a
KUBOTHBIX (Ha mpumepe Jarymku). Jlpobrmenme. Tumbsl  mpoGneHus.
Jlemepmunuposannoe u HedepMuHupoéanHoe Opoobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKONUTAIOUIUX. 3apOJBIIIEBbIE JHCTKU
(racTpymsinus). 3aKiajka OpraHoB U TKaHEH U3 3apOBIIIEBHIX JIUCTKOB. B3aumHoe
BIMSHUE YacTe pa3BUBAIOLIErocs 3apojbiiia (dIMOpUOHANIbHAS HMHIYKIIHSA).
3akiazKa TIUJIaHA CTPOEHUsT HKUBOTHOTO Kak pe3yibTaT HepapXHueCKUX
B3aMMOJICHCTBUI TEHOB. BiusHue Ha 5>MOpHOHATLHOE pPa3BUTHE Pa3IUUYHBIX
(bakTOpOB OKpYKarolen Cpebl.

Poct u pasButue xuBoTHBIX. [locTamMOpuonanbubiii nepuon. Ilpsmoe u
HempsiMoe pasBuTue. PaszButue ¢ meramopdo3oM y OECIO3BOHOUHBIX U
MO3BOHOYHBIX KHWBOTHBIX. buojornueckoe 3HauyeHUE TMPSMOrO0 W HEMPSMOIo



pa3BUTHS, UX PACHPOCTPAHEHHE B Mpupoje. Tumbl pocta KUBOTHBIX. DAKTOPHI
PEryJsiliuKi POCTa )KMBOTHBIX U yeioBeka. CTaauu moCTIMOPUOHATILHOTO Pa3BUTHS
y )KUBOTHBIX U yenoBeKka. [lepnonsl oHTOrene3a yenoBeka. CTapeHHe U CMEPTh KaK
OMOJIOTMYECKHE MTPOLIECCHI.

Pasmuoxxenune u pazButue pactenuil. ['amerodutr u cmopodut. Meiio3 B
KU3HEHHOM TIuKie pacteHuidl. (OOpa3oBaHue cHop B IIpoliecce Meiiosa.
l'amerorene3 y pacreHuid. OIUIONOTBOPEHHE W PAa3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOMHOE OIJIOOTBOPEHNE Y IIBETKOBBIX pacTenmii. OOpazoBaHue u
Pa3BUTHE CEMEHH.

MexaHu3MBI PETYIISIIIUM OHTOT€HE3a Y pACTEHUMN U )KUBOTHBIX.

JleMoHCcTpanuun

IToptpetsr: C. I'. Hapamwun, X. [lIneman.

Tabmumer u cxembl: «BereratuBHOE pasmMHOXKeHUE», «Tumbl Oecmooro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIIOMOHAIbD», «Pa3MHOXKEHUE HBIJICHBDY,
«PasmHoxkeHue runpel», «Meito3y, «Xpomocomb», «['amerorenes», «CTpoeHue
SAMIEKIIETKH U criepMaro3onna», «OCHOBHBIE CTaiMM OHTOreHes3ay, «lIpsmoe u
HENpsIMOe pa3BuTue», «Pa3BuThe Maiickoro xyka», «Pa3Buthe capaHumy,
«Pa3zButne marymku», «/IBOMHOE OIIONOTBOPEHHUE Yy LBETKOBBIX PACTECHUN»,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M JBYAOJIBHBIX pacTeHUI», «KW3HEHHBIN ITUKII
MOPCKOM  KamycTbl», <«OKWU3HEHHbIM UHMKI MXa», <OKW3HEHHBIM UK
MaroOpPOTHUKAY, <« KU3HEHHBIN LIUKJI COCHBD.

OO6opynoBaHue: CBETOBOW MHMKPOCKON, MHUKpOMpENnapaThl SIHLUEKIETOK U
CIIEpMAaTO30M/I0B, MOJIEIb «L[UKJI pa3BUTHA JIATYIIKN.

JlaGoparopHas padora «/3ydeHue CTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTax».

IlpakTuyeckas padora «BbIsiBICHHME MPU3HAKOB CXOJCTBA 3apOAbIIIEH
MIO3BOHOYHBIX JKUBOTHBIX).

JlaboparopHass pabora «CTpoeHHE€ OpPraHoB Pa3MHOXXEHUSI BBICIIMX
pacTeHUIN».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M H3MEHYHUBOCTH
OpPraHn3MoB

Hctopusi cTaHOBJIEHMS M pPa3BUTHS TE€HETUKM Kak Hayku. Paborsr T
Menpens, I'. ne @pusa, T. Moprana. Posib 0TeueCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. KonbnoBa, H. 1. BaBunosa, A. H. benozepckoro, I'. 1.
Kapmneuenko, FO. A. dunmumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETHYECKUE TTOHSATUSI U CUMBOJIBI. [ OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HBI, aJbTEPHATUBHBIE MPU3HAKU, AOMWHAHTHBIA U PEIIECCUBHBIM
pU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHUII, (DEHOTHTI.



OCHOBHBIE ~ METOALI ~ TEHETUKH:  THOPUIOJOTUYECKUN,  ITUTOJIOTHUCCKUM,
MOJIEKYJIIPHO-TE€HETUYECKUM.

JemoHcTpanumn

Iloptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuil.

Tabmuibl U cxeMbl: «MeTo/bl TeHETUKNY, «CXeMBbI CKPEIITUBAHU .

JlaGopaTtopHass padora «J/Ipo3odmna kKak OOBEKT TI'€HETHYECKUX

HCCIICI0BaHUI.
Tema 12. 3aK0HOMEePHOCTH HACJIEACTBEHHOCTH
Monorubpuanoe ckpenuBanue. IlepBeiii 3akoH Menaenss — 3aKoH

€AMHOo00pa3ust THOPUIOB IepBOro nokonenus. IlpaBuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIEIUICeHHWs NPHU3HAKoB. LluTosormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelyBaHus. ['unore3a 4ucToThl ramer.

Ananmsupyromiee ckpemuBanue. [[pomexyTouHbIN XapakTep HaclIeAOBaHMUS.
Pacmenenne npu3HaKkoB IPU HETIOJIHOM JTOMUHUPOBAHHH.

JuruOpunnoe ckpemubanue. Tpetuit 3akoH MeHienst — 3aK0H HE3aBUCUMOT'0
HacJleloOBaHMUsS  MpU3HAKoOB.  lluTosmornueckne  OCHOBBI  JAMTHOPHIHOTO
CKpELIMBAaHMUS.

CueruieHHoe HaciienoBanue npusHakoB. Paboter T. Moprana. CuerieHHOe
HACJIE0BaHUE TE€HOB, HAPYILUEHUE CUEIUICHUS MEXKAY TIE€HaMu. XPOMOCOMHas
TEOpPHsI HACIEACTBEHHOCTH.

['eneTnka nosa. XpoOMOCOMHBIM MEXaHU3M OIPEACIICHUS ITOJIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHslii M TeTeporaMeTHbId Noi. I 'eHermyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanme npu3HakoB, CUEIUIEHHBIX C MOJIOM.

I'erorun xak nenoctHas cucrema. [merorponus — MHOKECTBEHHOE JEHCTBHE
reHa. MHOXECTBEHHbIM ayuieau3M. B3auMoIencTBUE HeEaUIeNbHBIX I'€HOB.
Kommementaprocts. Onucras. [lomumepust.

['eHeTMUECKUMI KOHTPOJIb Pa3BUTUA PACTEHHMM, JKMBOTHBIX M 4YEJIOBEKa, a
TaKXke (U3NOJIOTUYECKUX IPOLECCOB, IOBEACHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTueckue MEXaHU3Mbl CHMOHOI€HE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Mapas3uT» M «XO3IUH — MHKpOOHOMY». ['eéHeTHdeckue acmeKTbl KOHTPOJd U
M3MEHEHUS HAClIeZICTBEHHON NMHPOPMAaLIUY B MTOKOJICHUSAX KJIETOK U OPraHU3MOB.

JleMOHCcTpanuu

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuuer u cxembl: «llepBbiii 1 BTOpoi 3akoHb Menaens», «Tpetuit 3aKkoH
Menpens», «AHanu3upymollee cKpelmuBanue», «HemonHoe nOMUHUpPOBaHWEY,
«CrenyieHHOe HacleloBaHUE IMPHU3HAKOB Yy Apo3ouibly», «['eHernka momiay,



«Kapuotun uyenoseka», «Kapuotun apozodmiby, «KapuoTunm OTHUIBD,
«MHOXXECTBEHHBIHN anjienu3M», «B3anmoielicTBEe ITeHOBY.

O6opynoBanue: MoOAENb I JEMOHCTpAllMM 3aKOHOB  €IMHOOOpa3us
TUOPHUIOB TIEPBOTO TOKOJICHHSI U PACIICIUICHUS TPU3HAKOB, MOJEIb IS
JEMOHCTPAllMd 3aKOHAa HE3aBUCUMOI'O HACJIEOBaHUs IPU3HAKOB, MOJEIb IS
JEMOHCTpPAIlMUA CLETUICHHOIO HACJEAOBaHMUS NPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpemnapart: «/pozodpunar.

IIpakTnueckas padora «l3yueHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpEUIMBaHUS Y APO30(DHIIBD».

IIpakTnueckas  paGora  «M3ydeHwe  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PUIBDY.

Tema 13. 3aK0HOMEpPHOCTH U3MEHYMBOCTH

B3aumoneiictBue TeHOoTMIAa W Ccpenbl mpu  (GopMHUpOBaHWUU (EHOTHIIA.
N3menunBOoCTh mpu3HakoB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. BHabl
W3MEHUYMBOCTH: HEHACJICICTBCHHASI U HACJIEACTBEHHAS.

MonudukanonHas u3MeH4YMBOCTb. Ponb cpeasl B (OpMHUpPOBAHUU
MOIU(PUKAIMOHHON M3MeH4YnBocTU. Hopma peakiiuu mnpusHaka. BapuanmoHHBIN
psa u BapuanuonHas kpuBass (B. Horanncen). CpoiicTBa MOAM(pUKALIMOHHON
U3MEHYHUBOCTH.

['enoTunuyeckas 3MEHUMBOCTh. CBOMCTBA FT€HOTUNTNYECKON U3MEHUYNBOCTH.
Bupl reHOTUTTHYECKON M3MEHUYMBOCTH: KOMOWHATHUBHAS, MyTaIllMOHHASI.

KomOuHaTuBHasT W3MEHYUBOCTh. Mei03 W TOJIOBOM TIpollecC — OCHOBA
KOMOMHATUBHOW M3MEHUYUBOCTU. POJIb KOMOMHATHBHOM N3MEHUYMBOCTH B CO3/JaHUU
TeHETHYECKOTO Pa3HOOOpa3us B peiesiax OqHOTO BUA.

MyranuoHHass HW3MEHYMBOCTh. BuIbl MyTaluii: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  UHAYIUPOBAaHHbIE MyTaluu. SnaepHble U
HUTOIIa3MaTndeckue Myranuu. CoMarudecKue W MOJIOBble MyTanuu. [IpyuduHbI
BO3HMKHOBEHUSI MyTauuid. MyTrareHbsl W WX BIUSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTMYECKHX PSAOB B
HacjeacTBeHHo m3MmeH4yuBoctd (H.M. BaBuiioB). BHesnepHas MU3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U DNUSEHOMUKA, pOJb 3SNUSEHEeMUYeCcKUx Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHU3MOS.

JleMOHCcTpanuu

IToprpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmupt u  cxembl: «Buabl u3MeHUHMBOCTHY, «MoauduKalmoHHas
W3MECHYHUBOCTH, «KomOuHaTuBHAs U3MEHYHUBOCTbY, «Meio3y,
«OmnonoTBopeHuey, «I enernyeckue 3a00aeBaHUs YeIoBeKay, « Bumpl mytanmii.



OOopynoBaHue: *KUBbIE M repOapHbIE 3K3EMIULIPbl KOMHATHBIX PACTEHMIA,
pUCYHKH ((poTorpadun) ;KMBOTHBIX C Pa3IMYHBIMU BUIAMH U3MEHYMUBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKALMOHHON U3MEHUMBOCTU. [locTpoeHne BapHAallMOHHOTO psiga H
BAPUALIMOHHON KPUBOW.

IIpakTnueckas padora «Myraiuu y J1po3oduiasl (Ha TOTOBBIX
MUKpOMpernaparax)».

Tema 14. I'eHeTnka yesioOBeKa

Kapuorun denoBeka. MexayHaponHas NporpaMma HCCIIEJOBAHUS T€HOMa
4yeroBeKa.  MeToabl  HM3yd4eHUs TEHETHMKHM  4YEJIOBEKa:  I'e€HEeaJOrM4yeCcKui,
OJIM3HEIIOBbIH, HUTOr€HETUYECKU, NOMYJISILIUOHHO-CTATHCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpemeHHOE ONpeIeJICHUE TE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHNE, B TOM YHCIE C MOMOIIBIO
[T[[P-ananu3a. HacneacTBeHHbIe 3a00Ji1eBaHMs YellOBEKa. | €HHbIE 1 XpPOMOCOMHBIE
O0one3nn uyenoBeka. bone3HW ¢ HACIEACTBEHHON MPEeApacioioKEHHOCTHIO.
3HaYeHnEe MEAUUMHCKOW T€HETUKHU B MPEIOTBPALICHUH U JICYUEHUHU T'€HETUYECKHUX
3a0oseBaHUI ueroBeKa. MenuKo-reHeTUYecKoe KOHCYJIbTupoBaHue. CTBOJIOBbIE
KJIeTkH. [[OHATHE «T€HETHYECKOro rpy3a». DTUYECKUE aCIEKThl UCCIEIOBAHUN B
o0JacTH peJaKTUPOBAHUSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl MOBBILIEHHOW YYBCTBUTEILHOCTH YEJIOBEKAa K
(pU3nYeCKOMY M XMMHUYECKOMY 3arps3HEHUIO OKpY»Karollel cpefbl. I'eneTnueckas
IIPEAPACIIONOKEHHOCTD YEIOBEKA K MTATOJIOTUSIM.

JemoHcTpanuun

Tabmumer u cxembl: «Kapuotun uenoBeka», «MeToabl U3y4eHUs TEHETUKH
yesnoBekay, «l eHeTnyeckue 3a001eBaHUs YEIOBEKaY.

IIpakTnueckas padora «CocTaBieHHE U aHATU3 POJOCIOBHON».

Tema 15. Cenekumsi OpranHu3MoB

JlomecTukanuss W CeJeKUUsA. 3apOKICHHE CEJIEKUWH W JTOMECTHKALIMH.
VYuenne H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIAEHUS W MHOrooOpasus
KYyJbTYPHBIX pacTeHHil. Ponb cemekiuu B CO3JaHUU COPTOB PACTEHHUM U MOPOJ
#uBOTHBIX. CopT, mnopoja, IITaMM. 3aKOH TIOMOJIOTUYECKHX pPAIOB B
HacleaCcTBeHHOW wu3MeHuuBocth H. WM. BaBunoBa, ero 3HaueHue s
CEJICKITMOHHON PabOTHI.

Metonbl ceneKunoHHOM padoThl. MCKYCCTBEHHBI OTOOp: MAacCOBBIM H
VHIWUBUyaIbHbBIM. OTanel KOMOMHAIIMOHHOMN CCJICKIIUHU. HcnrwiTanue
npou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OLEHKHU
¢dbeHoTHa MOTOMCTBA M OTOOP IO TEHOTUITY ¢ TTomoIbio aHanmza JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paboThl.
PagnanvoHHbIl 1 XUMUYECKUM MYyTareHe3 KaKk UCTOYHUK MYTAlUN Y KYJIbTYPHBIX



¢opm opranuzmoB. lcmonbp3oBaHHEe TEHOMHOTO PEIAKTUPOBAHUA W METOIOB
pexomOuHaHTHBIX JIHK 111 mony4yeHus: nCX0JHOro MaTepuaiia Juisl CENEKIIMH.

[Tomyuenue HOJIUIIIIONIOB. Bnyrpusunosas ruOpuan3anms.
bmuskopoacTBeHHOE — CKpeliMBaHWe, WM UHOpuAuHr.  HeponctBeHHoe
CKpeluBaHue, uiau ayropunuur. ['erepo3uc u ero mpuuunbl. Hcnonb3zoBaHue
rerepo3uca B cenekiuu. OtpanénHas rudbpuamsanud. Ilpeogonenue Oecruionus
MEXBUOBBIX THOPUAOB. JIOCTUKEHUS CENIEKIINN PACTEHUIN U KUBOTHBIX. «3enénast
DeBONOYUAY.

CoxpaHeHre W U3YyYeHHE T€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PAaCTEHUH U
UX JUKUX pOAMYEeH AN CO3AaHHUS  HOBBIX COPTOB M TUOPHUIOB
CENbCKOXO3MCTBEHHBIX  KYNbTYp. M3yuenue, coxpauwenue u  ynpaeieHue
2CHeMUYECKUMU pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensiax YAVUUEeHUs CYUecmeyiomux U coO30anusi Ho8blx NOpoo, JTUHUL U KPOCCOS8, 8
MOM yuclie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoeu U nepcnekmuHbIX MexXHOI0SUl.

JleMoHCcTpanumn

[Toprpers: H. WM. Basunos, . B. Muuypun, I'. [I. Kapneuenko, II. IL
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuub!l u cxeMbl: «LIeHTpbI TPOUCXOKAECHUS U MHOT000pa3usi KylIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PAJIOB B HACJIEICTBEHHOW H3MEHYMBOCTH,
«Mertonpl cenekuumy, «OtnanéHnas rudpuanzanus», «MyrareHesy.

JlaGopaTopHas padora «l3ydeHue cCOpToB KyJIbTYpHBIX PACTEHUN U TIOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHue METOJI0B CEJIEKIIUU PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHuD.

IKCeKypcusi «OCHOBHBIE METOABI M JOCTHMIKEHUS CEJEKLIHMH PAacTEeHUH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA y4aCTOK, B TEIUIMYHOE XO35SHCTBO, B J1aOOpaTOpHIO
arpOYHUBEPCUTETA WM HAYYHOT'O LICHTPA)».

Tema 16. buoTexHOI0rus ¥ CHHTETHYeCKAas OMOJI0rUst

OOBEKThI, HCHOJb3yEMbIE B OHOTEXHOJOTMU, — KIETOYHBIE U TKAaHEBBIE
KYJIBTYPBI, MHUKPOOPraHU3MBl, ux XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTUA:  XJIEOONEUEHUE, TIIOJIyY€HUE KHUCIOMOJIOYHBIX  IPOJYKTOB,
BUHOAeNMEe. MukpoOuonornueckuii cuHTe3. OOBEKTBI MHUKPOOMOIOIMYECKUX
TexHosoruid. [lpon3BoacTBo 6enka, aMUHOKHUCIOT U BUTAMUHOB.

Co3gaHue TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHANIPABICHHOIO U3MEHEHUSA U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIBIO MOJTYYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
COZIepXKallliX HE BCTPEUaroIuecs B IpUpoe OMOCUHTETUYECKUE MTYTH.



Kierounass unxkeHepuss. MeTonbl KyJIbTypbl KJIETOK M TKaHEHW PACTEHUN H
#*UBOTHbIX. KpuobGanku. Comarnueckas TuOpuau3aus €W COMATHYECKUM
sMOpuoreHe3. lcrnonab30BaHUE TaIUIONIOB B CEIEKIUMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX aumumen. Vcnonv3zoseanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOIOTBOpPEHHE. PexoHCTpyKIus
SIMIEKJIETOK U KJIOHUPOBAHHME >KMBOTHBIX. METO/I TPAaHCIUIAHTALIMU SIJIEP KIIETOK.
Texnonoeuu 0300pO8GIeHUs, KYbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DPA3MHOICEHUS] CENIbCKOXOZAUCMEEHHBIX KYIbIMYP.

XpoMOCOMHass W TE€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha W
koHcTpyupoBanue pekomObunantHeix JHK. Cozdanue mpanceennvix opeanuszmos.
JIoCTM>KEHUs W TEPCHEKTHBBI  XPOMOCOMHOM M TEHHOM  MHKEHEPUHU.
DKOJIOTUYECKUE U ATUYECKUE MPOOIEMbl FTEHHON MH)KEHEPUH.

Menunuackue ouorexnonoruu. [locrrenomuas nudposas menunmaa. TP -
JTUArHOCTUKA. MeTaOoJOMHBIN aHaiM3, TEHOLEHTPUYECKUN aHaliu3 MpoTeoMa
YEJIOBEKa I OLEHKM COCTOSIHMSL €ro 3J0pOoBbs. lcCmosb30BaHHWE CTBOJIOBBIX
kjeTok. TapretHas Tepanus paka. 3D-OumoumkeHepust naisi  pa3pabOTKu
(GbyHIaMEHTABHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUHM, CO3JaHUS KOMILJIEKCHBIX
TKaHE! COYETaHWEeM TEXHOJOTUM TPEXMEPHOro OUONMPUHTHUHra U ckaddosaunra
JUISL PELICHHUS 3a/1a4 [IEPCOHATIM3UPOBAHHON MEIULIUHBL.

Co3anne BEKTOPHBIX BAaKIMH C IEJIbI0 OOECIEUEeHUs] KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oymuteneir OPBU, ycraHoBiieHHE MOJEKYISPHBIX MEXaHHW3MOB
¢yuxumonupoBanust PHK-coaepkanmx BUpPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupbl u cxemsl: «Vcnonb30BaHNE MUKPOOPTAaHU3MOB B MPOMBIILJIEHHOM
MPOU3BOACTBEY, «KneTouHas nHxeHepus», «l eHHass HHKECHEPUSD.

JlabopaTopHas padora «/3ydeHre 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydeHrne MOITOYHOKUCIBIX TPOTYKTOBY.

Jkckypeusi «bUOTEXHOJIOTHSI — BaKHEWIIash MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE MPOU3BOJICTBO)Y.

11 KVIACC

Tema 1. 3apokaeHue W pasBuTHE IBOJTILIHMOHHBIX NPEACTABJCHUN B
Oomosiorum

OomonnonHass Tteopusa Y. JlapBuHa. llpeanocblnky BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hp U HaydHas aedarenbHocTh Y. JlapBuHa.

JBrkyiume cuibl 3BoNOIUY BU0B 1o Y. /lapBuHY (BbICOKast MHHTEHCUBHOCTb
pa3sMHOXKEHHUS OpraHU3MOB, HACJIEJICTBEHHAass W3MEHUMBOCTh, Oopnba 3a
CYLIECTBOBAHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenne cuntetndeckord Teopunm sBomonuu (CTD). Hewrpanphas
Teopuss HBomonuu. CoBpeMeHHass JBOJIOLMOHHAS  OWOJNOrus. 3HAYEHUE
ABOJIIOIIMOHHON TEOpUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA.

JleMOHCcTpanuu

[Toptpertsl: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kroswe, Y. [dapeun, C. C. YUerBepukos, 1. U. [lImaneraysen, [x. Xonaeiin, /. K.
benses.

Tabmumer 1 cxembl: «Cuctema xkuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHuna >xuBbBIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHuUs
npucnocoOieHnid 'y pacteHud u xKuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapripyta nyremectBus Y. apsuna», «Haxonku Y. [lapBunay, «@opmbl O0pLOBI
3a cymectBoBaHuey», «lloponbl romydei», «MHorooo6pasue KyJIbTypHBIX (opM
KammycThl», «[lopoasl JoManTtHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUJIOB
(mo Y. [apBuny)», «CxeMa COOTHONIICHHS JBIDXKYIIMX CHJ SBOJIOIUNY,
«OCHOBHBIE TTOJIOXKEHHSI CHHTETUUECKON TEOPUHU IBOJIOLIIY.

Tema 2. MUKPOIBOIIOIHUA U €€ Pe3yJibTAThI

[Tonynsamust Kak dIeMEHTapHasl eauHUIA YBOMIOIUHA. COBpEMEHHBIE METOBI
OLICHKM TE€HETUYECKOro pa3sHooOpasusi M CTPYKTyphl mnonyisinuil. M3MeHeHue
reHopoHJa MOMYJSIIIUU KaK dJEMEHTapHOE HBOJIIOIMOHHOE SIBJICHUE. 3aKOH
reHeTuueckoro pasHoBecus J[x. Xapnau, B. BaiinOepra.

OnemenTapHble (AKTOPhl (ABUKYILKE CHUIIBI) JBOIONUU. MyTalmOHHBINA
npouecc. KomOunatuBHass u3MeH4YHMBOCTh. Jlpeiid reHoB — ciydaiiHble
HEHANPABJIICHHbIE M3MEHEHMsI 4YacToT ajiened B momyisuuax. Oddext
ocHOBaTens. JIDgpgexm Oymuviiounozo copaviuka. CHudiCeHUe 2eHemu4ecKko2o
paszHoobpasus: npudunsl u creocmeus. Ilposenenue sgpghexma Opeiigha 2enog 6
oonvuux U manvlx  nonyiayuax.  Murpamuu.  VBomsauus  HOMyJSIuUiL:
reorpaduueckas (MpocTpaHCTBEHHAs ), Orojioruueckas (pernpoyKTUBHAs).

EcrectBeHHBI 0TOOp — Hampapistomuil ¢akTop dBoONUUA. DOpMEI
€CTECTBEHHOIr0  OTOOpa:  ABWXKYILWK, CTAaOWIM3UPYIOLUIUMH,  Pa3pblBAIOIIMIA
(nu3pynTuBHbIi). [lomoBoli or6op. Bo3HMKHOBEHHE M 3BOJIOIUS COLMAIBHOTO
MOBEJICHUSI YKUBOTHBIX.

[IprcnocoOJIEHHOCT, ~ OPraHU3MOB  KakK  PE3yJbTaT  MHUKPOIBOJIOIIMH.
Bo3HukHOBeHHE  mpucnocoOyieHud y  opraHu3smoB.  ApoMopdo3bl U
uauoanantauuu. [lpumepsl npucnocoOaeHul y OpraHu3MOB: MOP(OJIIOTHYECKHE,
¢usnonornueckue,  OMOXMMHYECKHE,  ToBeAeHUeckre.  OTHOCHUTENbHOCTD
IpUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpykTypa. BumooOpasoBaHue Kak pe3ynibTar
MUKpodBoJfonnu. M3omsinus — kiodeBod ¢akTtop BumoodpazoBanus. [lytu u
CIOCOOBI BUJI000pa30BaHUS: AJJTONaTPUIECKOE (reorpaduueckoe),



CUMIIATPUUYECKOE (3KONIOTHYECKOE), «MTHOBEHHOE (monumIOUAU3AIHS,
rubpuan3zanus). JmuTensHOCTh SBOMIOIUMOHHBIX MPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUST OMOJIOTUYECKOTO Pa3Hoo0pasusl.

Ponp »BoMOIIMOHHOM OWONOrMM B pa3pabOTKE HAyYHBIX METO/OB
coxpaHeHHsi OMopazHooOpa3usi. MUKPOIBOIIONUS U KOIBOJIOLUS MApa3UTOB U UX
x03s1eB. MexaHu3mbl (POPMUPOBAHUS YCTOWYMBOCTU K aHTUOMOTHKAM M CHOCOOBI
O00pBOBI C HEl.

JlemoHcTpanun

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

Tabmuubr u cxembl: «MyTalunoHHas W3MEHYUBOCTHY, «llomynsunonHas
CTPYKTypa Buza», «CxeMa MposBieHus 3akoHa Xapau—BaiinOepray, «/IBrxymime
CWJIbl HBOJIIOIUNY, «IKOJOTHYECKass M30JSIUs MONYyIsIuid CeBaHCKOM (openuy,
«leorpaduyeckass W30JAMUS  JTUCTBEHHUIIBI CHOUPCKOM ¥ JIMCTBCHHUIIBI
naypckoiny, «[[omynsiquoOHHbBIE BOJHBI YUCICHHOCTH XUIIIHUKOB U KEPTB», «Cxema
JCHCTBUSI E€CTECTBEHHOTO O0TOOpa», «@Popmbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«naycTpualibHblii MenaHu3mM», <«JKuBble UckornaeMbie», «[lokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Duznonornueckue angantauuny, «lIpucnocoONIeHHOCT, OpPraHU3MOB U €€
OTHOCUTENIBHOCTBY, «Kputepun Buna», «Buabl-nBoHuKN», «CTpyKTypa BHAa B
npupojae», «Crnocodsl BUA000pa3zoBaHus», «l'eorpaduueckoe BHmI000pa3zoBaHUE
TPEX BUJIOB JIAHJBIIICH», «IKOJOTUYECKOE BHUI000pa30BaHME BHUJIOB CHHUIDY,
«ITonmumnmonsl pacteHuity, «KamnycTHo-peieuHbI THOPUIY.

O6opynoBanue: repoapur pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uyydesa NTUIl 1
3Bepeil C MpUMepamMu Pa3IUYHBIX MPUCIIOCOOJCHUN, uydeia MTHII U 3BEpeu
pa3HBIX BHUJOB, TrepOdapuu pacTeHUl OJM3KUX BHUIOB, OOpPa30BaBIIMXCS
pa3NIUYHBIMH CIIOCOOAMH.

JlaGopaTtopHasi paGora «BbIsIBICHHE H3MEHYHMBOCTH Yy OCOOEH OJHOrO
BUJI».

JlaGopaTtopuas  pabora  «lIpucnocoOsieHusi  OpraHU3MOB U UX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCTDY.

Jlaboparopnass pabGora «CpaBHeHHE BHIOB MO MOP(HOIOTHUYECKOMY
KPUTEPUION.

Tema 3. Makpo3BoIIOLHA U €€ Pe3yJbTAThI

Metonbpl HM3ydeHUA  MaKpO3BOJIOUUM. [lal€eOHTOIOrMYECKue  METOMABI
u3ydeHus: dBomonuu. llepexomubie QGopMbl U (UIOTCHETHUYECKUE  PSJIbI
OpPraHU3MOB.

buoreorpadguueckue meroasl u3ydenus: sBosronuud. CpaBHeHUE GIIOpHI |
dayHbpl MaTepHKOB U OCTPOBOB. buoreorpaduueckue obOmactu 3emum. Buapl-
SHJIEMHUKHU U PETUKTHI.



OMOPHONOTUYECKHE U CPaBHUTEIHLHO-MOP(}OIOrHuecKre METOAbl M3Yy4eHUs
ABOMIIOIMHU. ['eHeTHuecKkne MeXaHW3Mbl HBOJIIOLMM OHTOI€HE3a M MOSBICHHS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE M  AHAJOTWUYHBIC  OPIaHBI.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETHYECKUE,
OMOXMMHMUYECKHE M  MaTeMaTHYeCcKhe  METOAbl  W3YYEHHsS  3BOJIIOLIUU.
I'omonoruunsie reHbl. COBpeMEHHBbIE METOAbl MOCTPOCHUS (PUIOTEHETHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLMSI TEHOMOB.

OO6mue 3aKkOHOMEpPHOCTH (MpaBwiia) SBOJOUUU. [Ipunyun cmenvt GyHKYuU.
HeoGpatumocts »Bomonnu. AnantuBHas paavanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIAH.

JleMoHCcTpanuu

[Hoptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mrosuiep, 3. I'ekkensb.

Tabmuuer u cxembl: «DunoreHeTnyeckuil psa Jaomaan», «ApXeonTepUuKC,
«3Bepo3yObie  smiepe»,  «Creromedans»y,  «Purmoduter»y,  «CemeHHBIC
NanopoTHUKWY», «buoreorpaguueckue 30HbI 3emiin», «Jpelid KOHTHHEHTOB»,
«PenukThl»y, «HauampHble cTaguu SMOPHUOHAILHOTO Pa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTHYHBIE W AHAJOTMYHBIE OpraHbl», «PyITuMeEHTHD,
«ATaBU3MBI), «XPOMOCOMHBICE HAOOpHI 4YelIOBEKa M IIUMIIaH3e», «laBHBIE
HAIPABIICHUS 3BOJOLUNY, «OOLIME 3aKOHOMEPHOCTH 3BOJIOLIUN.

ObopynoBaHue: KOJUIEKIIMHM, TepOaphH, MYJISDKA HCKOMAaeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTMYHBIX, AaHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE KU3HU HA 3eMJie

HayuyHble rumore3bl NPOUCXOXKACHHUS >KU3HM Ha 3emiie. AOuWoreHes u
naHcrepmus. JloHaydHble IPEICTaBICHUS O 3apPOKACHUU KU3HU (KPEALMOHHU3M).
['unoTe3a NOCTOSHHOTO CaMO03apOKAECHUS )KU3HH U €€ onpoBepkeHue onbitamu O.
Penu, JI. Cnannanuanu, JI. [lacrepa. [IporcxoxaeHre >Ku3Hu U acTpOOHOJIOTHS.

OcHoBHbIE JTaIlbl HEOPraHU4ECKON JBOJIOLIN Y. IInanerapnas
(reosorvyeckasi) HSBOJIOLMSA. XHUMUYECKas HBOJIOLMsS. AOHOT€HHBIH CHUHTE3
OpraHvyeckux BemecTB U3 Heopranndeckux. Omeir C. Mwumiepa u I'. FOpu.
OOpazoBanue mnonumepoB u3 MoHoMmepoB. KoanepBatHas runoresa A. .
OmnapuHa, runoresa nepBu4Horo OynaboHa Jx. XongeiHa, reHeTH4YecKasi TUIoTe3a
I'. Mémnepa. Pubosumbr (T. Yex) m rumoresa «vupa PHK» V. TI'mnbepra.
®opmupoBaHue MeMOpaH U BO3HUKHOBEHUE MPOTOKJIETKH.

HUcropus 3emum m Meroawsl €€ wu3ydeHus. lckomaemble opraHnydeckue
octaTtku. ['eoxpoHonmoruss u e€ wmeroabl. OTHocuTenbHass U a0CONIOTHas
TEOXPOHOJIOTHs. I'€0XpOHOIOrnyecKast Kajia: 30Hbl, 3pbl, HIEPHOBI, SITOXH.



Havanbnbeie sTanbel opranndeckod sBomoonuu. [losBieHue u 3BOIIONUA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIJIEHKN KaK aHAJIOr MEPBBIX Ha 3eMJjie COOOILECTB.
CrpomaronuTtsl. [IpokaproTsl 1 SyKapuOTBHI.

[TporcxoxaeHne 2yKapuoT (CUMOUOTeHe3). DBOIOIMOHHOE TTPOUCXOKICHNE
BUpyCcOB. [IpoMCXOXJI€HHME MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl IBOJIOLUHU BBICIIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacreHu. Bpixon pacreHnit Ha cymy. IlosBieHune CHOpOBBIX pacTEHUW W
3aBoeBaHre umu cymu. CemeHHble pacTeHHs. [IpoucxoxaeHue IBETKOBBIX
pacTEeHU.

OcHOBHBIE 3Tamnbl 3BOJIOUUU KUBOTHOrO Mupa. OCHOBHBIE apomMop(do3bl
KUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBICHHE COBPEMEHHBIX
TumnoB. llepBbie XOpaOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOIOLUS TO3BOHOYHBIX.
[Ipoucxoxnenue ampuoOuii u pentuinil. IlpoucxoxaeHne MIEKOMUTAIONINX H
ntul. [lpunnun kmoyeBoro apomopdosza. OcBoeHHe OECrO3BOHOYHBIMU U
[IO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pasutre xXu3HM Ha 3emMie IO 3paM W IEPUOAAM: apXeW, IPOTEPO30U,
najgeo3oM, Me3030M, KaifHo30M. OOmas  XapakTepucTHKa  KiIuMmara |
TEOJIOTUYECKUX TMpoueccoB. llosBneHne M pacuBeT XapaKTEpHBIX OpPraHU3MOB.
VYrneoOpa3oBaHue: €ro yciaoBHs U BIMSHUE Ha ra30BbId COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHHSI — JKOJIOTHUYECKHE KPHU3UCHI pouuioro. IpuuuHer u
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOIMYECKUN KPHU3UC, €r0
ocobenHoctu. [IpoGiiema coxpanenus 6mopasHooOpasus Ha 3emie.

CoBpemeHHasi cucTemMa opraHudeckoro mupa. [IpuHImMnel kKiaccupukaum
opranu3MoB. OCHOBHBIE CHCTEMATUYECKHE IPYIIITBI OPraHU3MOB.

JleMoHCcTpanuun

IToptpetsr: ®@. Penu, JI. Cnamnannanu, JI. Ilactep, 1. . Meunukos, A. WM.
OmnapuH, [{x. Xonnein, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuupl u cxeMbl: «Cxema omnbita @. Penny, «Cxema onsita JI. [Tactepa mo
M3YYEHUIO CaMO3apOXKJeHUs Xu3HW», «Cxema ombita C. Mwmepa, I'. HOpwn»,
«JTanel  HEOPraHMYECKOW  3Bomouum»,  «['€eoXpoHOJOrMyeckas  IIKajIay,
«HavanpHble 3Tanbel OpraHMyYecKoil 3Bomonun», «Cxema o0pa30BaHUs FYKApUOT
nyréM cumoOuoreHesza», «Cucrema XuUBOM HpuUponb», «CTpoeHue BUpYCay,
«ApoMopdo3bl  pacTeHui», «PuHHOPUTB), «OTHOKIETOUHBIE BOJOPOCIN,
«MHoroksetounsle Bopopocian», «Mxwm», «llanoporHukm», «l'onoceMeHHBIE
pacteHus», «OpraHbl [BETKOBBIX pPACTeHHID», «(Cxema pas3BUTUA KUBOTHOIO
mMupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreitmmey, «KumeuHonomocTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBI», «3E€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3BuThe KHU3HH B
apXencKon 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKON Ipey», «PasBurre Xu3HU B
I1aJICO30UCKOU 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTue XKU3HU B
KalHO30MCKOM 3pe», « COBpPEMEHHAsI CUCTEMA OPTaHUYECKOTO MUPAY.

O6opynoBanue: repOapuu  pPACTEHUN Pa3TUYHBIX OTIEJOB, KOJUIICKIIUU
HACEKOMBIX, BJIaXKHBIE MpPEmapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUICKIIMH
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTUIl U 3BEpew,
KOJUIGKIIUA OKAMEHEJIOCTEU, TOJIE3HBIX MCKOIMAEMbIX, MYJSKHU OpPraHUuYECKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnas saaGoparopnasi paGora «MopaenupoBaHue  ONBITOB
Mumnnepa—tOpu 1o n3ydeHunto abMOreHHOTO CUHTE3a OPraHMYECKUX COSTMHEHUN B
NEPBUYHON aTMOCheEpe».

JlabopaTropHass pabora «/3ydyeHune M ONHCAHHE MCKOMAEMBIX OCTaTKOB
JIPEBHUX OPraHU3MOB).

IIpakTnueckas padora «M3ydueHne OCOOEHHOCTEW CTPOEHHUS PaCTEHHUI
Pa3HbBIX OTHEIIOBY.

IIpakTnyeckas padora «/3yueHne ocoOEHHOCTEH CTPOCHHS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaeHue yea0BeKa — AHTPONOr eHe3

Paznensl u 3anaum anTpononoruv. MeToibl aHTPOIOJIOTHH.

CraHOBIIEHHE MPEACTABICHUN O MPOUCXOXKIECHUU YeloBeKa. PenmurunosHbie
BO33peHHs. COBPEMEHHBIE HAYYHbIE TEOPHUU.

CxoacTBo yenoBeka ¢ )KMBOTHBIMU. CHCTEMATHUUECKOE MOJIOKEHHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA  C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpP(OJIOrHYECKHE, AMOpPHOJIOTHYECKHE, (hU3M0J10r0-OMOXUMHUYECKHUE,
noBeqeHueckue. OTamuusi 4enoBeKa OT )KUBOTHBIX. [IpAMOXO0XKIEHUE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3zBUTHE rOJIOBHOIO MO3ra U BTOPOM CHUTHAJIBHOU
CUCTEMBL.

JIBwkymue cuitbl (pakToOpbl) aHTPOIOTEHE3a: OMOJIOTHYECKHE, COIMATIbHEIE.
CooTtHonieHre OMOTOTHYECKUX U COLUATBHBIX (DaKTOPOB B aHTPOIIOTCHESE.

OcCHOBHBIC CTaauU aHTpPOIOreHe3a. PaHHWE 4YeIOBEKOOOpPa3HBIE O0E3bSHBI
(IPOKOHCYJIBI) U PAHHUE TTOHTH/IBI — OOIIME TIPEIKU YeT0BEKOOOPa3HBIX 00€3bsH U
MoJeld. ABCTPaJIONUTEKH — JBYHOTHE MpPEAKHU JroAeh. UenoBek yMenblil, MepBbie
W3TOTOBJICHUS OPYIUM TpyAa. UenoBeK MPSIMOXOSIIMKA U MEPBBIA BBIXOJ JIFOJCH
3a  mnpenensl  Adpuku. YenoBek reuaenbOeprckuii  — 0OmMUNA  TIPETOK
HEAHJIEPTAIBCKOrO YEJIOBEKA W YEIOBEKA Pa3yMHOro. UenoBeK HEaHAEePTAIbCKHUI
KaK BHJ JIFOJICW XOJIOAHOrO KiauMmara. YenoBeK pa3yMHBIA COBPEMEHHOIO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOEHHWE KOHTMHEHTOB 3a TmpenenamMu AQpuku.
[TasnieoreneTuka u najeoreHOMHKa.



OBOIOLMST COBPEMEHHOT0 4YenoBeKa. EcTecTBeHHBI OTOOp B MOMYJSIUSAX
yeroBeka. MyTalnMoHHBIM Tipouiecc U noiauMopdusM. [lonmynsiuoHHbIE BOJHBI,
npeiid reHoB, Murpamus U «3G@dEKT OCHOBATENS» B MOMYISLUSAX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. llonarue o pace. bonbpmme pacel: eBporneougHas
(eBpasmiickas),  aBCTpajo-HerpouaHas  (PKBaTOpHalibHAsg),  MOHIOJIOMJIHAS
(a3maTcko-amMepuKaHcKas). BpeMss M myTH pacceneHusi 4eloBeKa IO IIJIaHEeTe.
EnuncTtBOo  yenoBeweckux  pac. HayduHag  HECOCTOSATENBHOCTH  pacHu3Ma.
[Ipucroco6ieHHOCTh 4YelOoBeKa K Pa3HbIM YCJIOBUSAM OKPYXKAIOIMIEH Cpepbl.
Bmusaue reorpaduueckoit cpembl u  apeiida TEHOB Ha MOPGOIOTHIO |
(buU3HONOTrUIO YeIoBeKa.

MexaucuuIiiHapHable  MeToabl B (Qu3nueckodl  (OMOJIOTrHYecKoi)
AHTPOIOJIOTUHM.  DBOJIOLUMOHHAS ~ AHTPOMNOJOTUS U MAJCOAHTPOIOJIOTHUS
YEJIOBEUECKUX NOMYJALMN. bruoconuanbHbIE MCCIENOBaHUS IMPUPOIBI YEJIOBEKA.
HccnenoBanne KO3BOMOUUH OMOJIOTHYECKOT0 M COLMAIBHOTO B YEJIOBEKE.

JleMoHCcTpanuun

IToprpetsr: Y. lapsuHn, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabmuupbl U cxembl: «MeToIbl aHTPOIONIOTHUNY, «['0JIOBHOM MO3T UeOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeleT dYeloBeKa U CKeJeT IIMMIIAH3e»,
«PyauMEHTBI U aTaBU3MbD», «/IBUKYILME CUIIBI aHTPONIOTE€HE3a», « IBOITIOLIMOHHOE
IpEeBO  4YeJOBEKa», «ABcTpajonuTek», «UYenoBek  ymenslid», «YenoBek
NPAMOXOAAIINNY, «JleHncoBckui uenosex» «Heannepranbipy, «KpoMaHbOHIBDY,
«IIpenku yenoBekay», «ITarbl IBOIIOLHMH YeJIOBEKay, «Packl uenoBekay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, TMPEeAMETOB  MaTepuaIbHOU
KyJIbTYypbl MPEIKOB YeJOBeKa, penpoaykuuu (dortorpaduu) KapTUH C
MUA]OJOTHIECKUMH W OHOJEHCKMMHU CIO)KETaMH TPOMCXOXKJICHHSI 4eJIOBEKa,
dotorpadun HaX0JOK UCKOMAEMbIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJI0BEeKa, MOJIEIIb
yeperna 4YeJOBEKa W 4epena IIMMIIaH3€, MOJIENIb KHCTH YEJIOBEKa M KHUCTHU
HIMMIIaH3€, MOJEIN TOPCa IIPEAKOB YEI0OBEKA.

JlaGopaTopHasi padora «lV3yuyeHue ocCOOCHHOCTEH CTpPOCHHUS CKejeTa
YEJIOBEKA, CBSI3AHHBIX C IPSIMOXOXKICHUEM).

IIpakTHyeckas padora «/3ydeHue 3KOJOrHUeCcKuX aJanTaluid YeJIOBEKay.

Tema 6. Jkonorusi — HaAyKa O B3aMMOOTHOLICHHSIX OPraHM3MOB U
HAJOPraHU3MEHHBbIX CHCTEM € OKPYKaIoUIel cpeaoi

3apoxeHue u pa3Butue skonoruu B Tpyaax A. ['ym6ompara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensa, A. Tencin, B. H. CykauéBa. Pa3gensl u 3agauu
sKoJ0ruu. CBsI3b IKOJIOTHH C APYTUMU HAyKaMH.



Metoasl sxomoruu. [lonmeBbie HaOMOAEHUS. DKCHEPUMEHTHI B JKOJOTHU:
NpPUPOAHBIE M JlabopaTopHble. MoaenupoBaHUE B 3KOJIOTMU. MOHUTOPHUHT
OKpYIKaroIIel Cpe/ibl: JIOKAJIbHBIN, perHOHAIBHBIN U TJI00ATBHBIMN.

3HaueHne DKOJOTMYECKUX 3HAHUM JUIT  4YeJIOBEKA. JKOJOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€H 4YesoBeuecTBa ¢ npupojon. dopmupoBanue
AKOJIOTUYECKOU KYJIbTYPBI U KOJOTHYECKOW IPaMOTHOCTH HACEJICHUS.

JleMoHCcTpanuu

[Toptpetsr: A. I'ymbomsar, K. ®@. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencmu, B. H. Cykaués.

Tabmunel U cxembl: «Pasnensl skosorum», «Metonsl 3KojJorum», «Cxema
MOHUTOPHUHTA OKPYKAIOLIEH CPEIbI».

JlaGopaTropHas padora «3yuenue METOA0B JKOJIOTHYECKUX
HCCIIEOBAHUNY.

Tema 7. Opranu3msl U cpea OOUTAHUA

Okonornueckue (HakTopsl U 3aKOHOMEPHOCTH UX AeiicTBuda. Knaccuduxarms
AKOJIOTMYECKUX (HaKTOPOB: a0MOTHYECKUE, OMOTHYECKUE, aHTpororeHHbie. Oo1ue
3aKOHOMEPHOCTH JIEUCTBUS dKoJornyeckux ¢axropos. [IpaBuno munumyma (K.
Mnpenrens, FO. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (daktopel. CBeT Kak 3Kojoruueckuid Qaxrop. JleiictBue
pPa3HBIX YYaCTKOB COJHEYHOrO CIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE TPYIIIbI
pacTeHMH M >KMBOTHBIX [0 OTHOIIEHHIO K cBeTy. CHUTHambHass pojib CBETA.
DoTOonepruoan3M.

Temneparypa kak skomormueckuii daktop. JleiicTtBue Temmeparypsl Ha
opranu3msl. [IoOMKHAIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocte kak skonorudeckuit daktop. IlpucmocoOnieHus pacTeHuit K
noJiIep’)kaHuio BogHoro Oananca. Kimaccudukanus pacTeHHil MO OTHOIIEHUIO K
Boze. [IprcnocoOnenus >KMBOTHBIX K U3MEHEHUIO BOJIHOTO PEKUMA.

Cpenbl oOMTaHUSI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIIHAs, IMOYBEHHAS,
IyOWHHAs ~ TOAMOYBEHHAs,  BHYTpPHOpPraHW3MeHHas.  DHU3UKO-XUMUYECKUC
OCOOCHHOCTH cpell OOuTaHusi OpraHu3mMoB. [IpucmocoOieHuss OpraHu3MoB K
YKA3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHne m BHyTpeHHHE pUTMBL. CyTOYHBIE H
rogu4yHbie pUTMBI. [IprUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHUSIM
YCIIOBUU KU3HM.

Kusznenusie Qopmel  opranusmoB. llonstTue o Ku3HeHHOU (opme.
Kuznennsie popmbl pacTeHU: AepeBbs, KyCTAPHUKH, KyCTAPHUYKHI, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKuW3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
re0OUOHTHI, a3POOMOHTHI. OCOOEHHOCTU CTPOEHUS U 00pa3a KU3HHU.

buornueckue (bakTopsI. Buel OUOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOUO03 U ero ¢opmel. [lapazutusm, xkoomnepaius,
MyTyaian3M, KOMMEHCaIM3M (KBapTUPAHTCTBO, HaxJieOHUYecTBO). Herpoduueckue
B3auMojeiicTBusl  (Tomuueckue, ¢dopuueckue, (pabpuueckue).  3HaUeHUE
OMOTUYECKUX B3aUMOJICUCTBUU JJISI CYIIECTBOBAHMS OPraHU3MOB B Cpelie
oboutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITFOUCHHUS.

JemoHcTpanuu

Tabmuier w cxembl: «IKoJorndeckue (akTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYNIIbI )KUBOTHBIX IO OTHOLIEHHIO K CBETY», «TEmIOKpOBHBIE
KUBOTHBIE», «XOJOIHOKPOBHBIE KWUBOTHbIE», «DU3MOIOrMYECKUE ANANTALUU
KUBOTHBIX», «Cpembl O0OWTaHWUSI OpPraHU3MOBY», «DBHOIIOTHYECKUE PHUTMBDY,
«Kuznennole  Gopmbel  pacreHuit», <«KuzHeHHble  (GOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOIO JIecay, « IKOCHCTEMA XBOMHOIO Jecay, «lLlenu
NUTaHUs», «XuuHudecTBo», «llapazutuzmy, «Konkypenuus», «CuMOno03»,
«KomMeHcanmzm.

O6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3IMYHBIX HKOJIOTMYECKUX (HaKTOpOB, repOapuu CBETOIIOOMBHIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUMN, CBETONIOOMBBIC, TEHETIOOUBBHIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE pacTeHUs, repOapruu U KOJUICKIIUU TEIUIOTIOOMBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHH, dyydesia NTULl U 3Bepei, repodapuu
pacTeHuii, OTHOCSIIMUXCSA K rurpodpurtam, kcepoduram, me3opuTam, KOMHATHBIE
pacTeHusl JaHHBIX TPYIII, KOJJICKIIUUA KHBOTHBIX, OOMTAIONINX B Pa3HBIX CpElax,
repOapud M KOJUIGKIIMM PACTEHUW W IKUBOTHBIX, OOJIaAlOMMX dYepTamu
MPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUJIEKIIMM PACTEHUN U >KUBOTHBIX PA3IMYHBIX >KHU3HEHHBIX (POpPM, KOJUIEKIIUH
KUBOTHBIX, YYACTBYIOUIUX B PA3JIMYHBIX OMOTUYECKUX B3aMMOJICHCTBUSIX.

JlaGopaTtopHas paGora «BbIsIBICHHUE TMPUCTIOCOOJICHUNM OpPraHuU3MOB K
BJIUSIHUIO CBETAY.

JlaGopaTtopHas paGora «BbIsIBIEHHUE TMPUCTIOCOOJICHUNM OpPraHuU3MOB K
BIIUSIHUIO TEMIIEPATYPHI.

JlabopaTtopHas pabora «AHATOMHUYECKHE OCOOEHHOCTH pACTCHHM U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. Ixo10rusi BUI0OB U MOMYJISIIIMA

OKOJIOTUYECKUE  XapaKTEPUCTHKU  MOMYJSLHUU. [Monynsimusa  kax
Ouonoruyeckas cucreMa. Polib HEOMHOPOHOCTH Cpefibl, (PU3NUECKUX O0aphepoB U
0COOCHHOCTEW OMONIOTUH BUJIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nomyysiuid. OCHOBHBIE TMOKa3aTeNM TMOMYJSILUU: YHUCIEHHOCTh, IUIOTHOCTD,



BO3pacTHas M TMOJOBasg CTPYKTYpa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTh, MUTpAIHS.

DKOJIOrM4ecKasi CTpyKTypa nonyssiquu. OueHKa YUCIEHHOCTH TOMYJISIUU.
JluHamMuka momyssiiuu U e€ peryndnus. buorudeckuii MOTEHIMAN TMOMYJISIIUU.
MogenrpoBanue JMHAMUKH nonyisinuud. KpuBble pocTa YMCIEHHOCTH MOIMYJISIIUU.
KpuBbie BbDKMBaHMS. Perynsiiuss 4UCICHHOCTH MOMYJALUN: poiib (PaKTOpOB,
3aBUCSAIIMX U HE 3aBUCAIINUX OT IJIOTHOCTU. DKOJOTUUECKUE CTPATEruu BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKonoruuecko Huile Buaa. Mectooburtanue. MHoromepHas
Mozenp dkojmorundeckor HumM Jx.M. XatumHcona. Pa3mepsl 3KoJIOrmyeckoun
Huu. [loTeHunanbHas U peain3oBaHHAs HULIU.

Bua kak cucrema mnonyrmAanui. Apeanbl BUAOB. BuIbl U MX >KU3HEHHBIE
CTpaTeruu. JKOJIOTHUYECKUE SKBUBAIICHTHI.

3aKOHOMEpPHOCTH TIOBEACHUS W MHIpaluid >KUBOTHBIX. buomornueckue
WHBA3UU YY>KEPOJHBIX BUIOB.

JleMoHCcTpanuun

IToprpert: k. Y. XaTunHCOH.

Tabmuubl U CXeMbl: «ODKOJIOTHYECKHE XapPaKTEPUCTUKU MO,
«IIpocTpancTBeHHass  CTpyKTypa nonyisanuu», «Bo3pacTHele  nupamusl
nonyysinun», «CKOpPOCTh  3aCelieHHs] TOBEPXHOCTH  3E€MJM  PA3JIUYHBIMU
opranuzMammy», «Mogenp s3komornyeckon Humm [x. M. Xaraunconay.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIUU )KUBOTHBIX.

JlaGopaTtopuass  pabora  «llpucnocobneHus ceMssH  pacTeHHH K
pacCEeICHUIO.

Tema 9. Jkosrorust cood1IeCTB. IKOJOIHYECKHE CUCTEMBbI.

CoobmectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBs3um Mexay
OpraHu3MaMu B OMOIIEHO3€.

OkocucreMa kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKUHOHATbHBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOJYLEHThl, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckue ypoBuu. Tpoduueckue 1enu U ceTd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U MBI B 3KOCcUCTEMax. KpyroBopoT BENIECTB U MTOTOK YHEPIUU
B DKOCHUCTEME.

OcHOBHBIE  MOKa3aTeldu  JSKOCHCTeEMBbl.  buomacca uw  mpoayKuws.
DKOJIOTUYECKHE MUPAMUJIbI UUCET, OMOMAacChl U SHEPIHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. Daykmyayuu.
HanpaBnenHble 3aKOHOMEpPHBIE CMEHBI COOOHIECTB — cykueccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOIOr€HHbIE BO3JACHCTBHUS Ha
cykueccuu. Knnmakcnoe coobmectBo. buopasnooOpasue u moiaHoTa KpyroBopoTta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[Tpupoaubie 3KOCUCTEMBI. DKOCUCHEMbL 03EP U peK. DKocucmemvl Mopell U
oKxeanos. Ikocucmemvl MyHOP, J1ecos, Cmenet, NYCMblHtb.

AHTpPOIIOTeHHBIE IKOCUCTEMBL. ATpodkocucTemMa. ArpolieHo3. Pazmuuus
MEXy aHTPOIIOTCHHBIMH W TIPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. [oposckas
draopa u dayna. CunanTponuzauusi Topoackod QayHsl. buonorudyeckoe u
X031 CTBEHHOE 3HAUCHNE arpOdKOCUCTEM U YPOOIKOCHUCTEM.

3aKoHOMEpHOCTH (HOPMUPOBAHKSI OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
skocuctemax. Ponv kackaowozo 3ghgpexma u 6ud08-30upuxamopos (Kiouesvix
8U008) 6 QyHKYuonuposanuu skocucmem. 1lepeHOC PHEPIUU U BEILIECTB MEXKIY
CMEXHBIMHU DKOCHUCTEMaMH. Y CTOWYUBOCTb OPraHU3MOB, TIOMYJISIUN U IKOCHCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTCHHBIX BO3JICHCTBUH.

Mexanuzmoi 8030elicmeusl  3Aa2pA3HEHUll  pA3HbIX Munos Ha
CYOOP2AHUIMEHHOM, OPSAHUSMEHHOM, NONYJAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20 ~ HOPMUPOBAHUS — AHMPONOSEHHO20 — B030€LCMEUs.
MeTo10710THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX 9KOCHUCTEM.

JlemoHcTpanuu
[Hoptper: A. JIxk. Tencmu.
Tabmuuer u  cxembl:  «Crpykrypa  OuoneHosza»,  «Dkocucrema

HIMPOKOIMCTBEHHOIO JIECA», «IKOCHUCTEMA XBOMHOIO jeca», « DyHKIMOHAIbHBIE
IPYNIbBl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BeIIECTB B JKOCHCTEME,
«llenmn mutanms (MacTOUIHAS, TETPUTHASN)», «DKOIOTHYECKas TMPaMHIa YUCEID»,
«IJKoJloruuecKas mupamMujia Ormomacchl»y, «IKOJOTrHYecKas MUpaMuia SHEPrUn»,
«O06pazoBanue 6osotay, «llepBuunas cykueccus», «BoccranoBnenue ieca mocie
noxapa», «9KOCHCTEMA 03epa», «ATpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypOoakocucTem.

O6opynoBanue: repdapuu pacTeHUH, KOUIEKIIMM HACEKOMBIX, Yy4delia MTUIl U
3Bepeid, rep0apuu KyJlIbTYpPHBIX U TUKOPACTYLIUX PACTEHUM, aKBAPUYM KaK MOJEIb
SKOCHUCTEMBI.

IIpakTnyeckas padora «/3yuenue u onucanue ypo0o3KOCUCTEMBD.

JlabopaTropHas padora «l3ydyeHune pa3zHOOOpa3usi MENKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypcusi «IKCKypcHsl B TUIMYHBIN OMOreorieHo3 (B AyOpaBy, Oepe3HsiK,
€IbHUK, Ha CyXO/I0JIbHBIN WM TOMMEHHBIH JIyT, 03€p0, O0JIOTO)».

IKCKypCcHsi «DKCKYpCUs B arpodKOCHUCTEMY (HA MOJie WM B TEIJIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riiodanbHasi IKOCUCTEMA

buochepa — oOmieruranerapHasi oOojouka 3eMJM, T/ CYIIECTBYET WIH
CyIlleCTBOBAJA XU3Hb. Pa3BuTue npeacTaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepranckoro o 6uochepe. O6mactu 6uocheps! u e€ cocras. XKuBoe
BELIECTBO OMoc(epsl U ero PyHKIHH.

3aKOHOMEpPHOCTH cyliecTBOBaHUsl O6uocheprl. OcobeHHocTH GHochephl Kak
rII00ATbHOM dKocHuCcTeMBbl. JMHaMuueckoe paBHOBecHe B buocdepe. KpyroBoporsl
BEIIECTB U OMOT€OXUMHYECKUE ITUKIIBI (YTIepoaa, a30Ta). PUTMUYHOCTD SIBJICHMI
B Ouocdepe.

3oHasibHOCTH OMocdepnl. [lonsitue o Ouome. OCHOBHbIE OWMOMBI CYIIIHU:
TYHJIpa, XBOWHBIE JIECA, CMEIIAaHHBIE U IUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIMYECKHE Jieca, BEICOKOTOpbs. KiinMar, pacTuTenbHbIA U KUBOTHBIM
MUp OMOMOB CYIITH.

CrtpykTypa u QyHKLHUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOr0 MOTEHIINAIa U
ouochepHbIX PYHKITHHN.

JleMoHCcTpanuu

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

Tabmuuer u cxembl: «['eocdepsr 3emum», «KpyroBopor azora B mpupoae»,
«KpyroBopot yriepona B mpupoae», «KpyroBopor kuciopoga B TIpUpOIE»,
«Kpyroopot Bomabl B mpupone», «OcHoOBHbIE OMOMBI cymmn», «KimMaruueckue
nosca 3emim», «Tynapay, «Taira», «Cmemannsiii gecy, «IInpoKOIMCTBEHHBIN
necy», «Crenby, «CaBanHay, «IlycTbinsy, « Tpornuueckuii iec.

O6opynoBaHue: repdbapru pacCTeHUHN pa3HbIX OMOMOB, KOJIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaliuas cpeaa

DKOJIOTMYECKHE KPU3UCBI M UX IPUYMHBL. Bo3nelcTBue dYeloBeka Ha
ouochepy. 3arpszHeHUE BO3NYIIHOM cpenbl. OxpaHa BO3ayxa. 3arps3HEHUE
BOIHOM cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kaumara.

AHTpPOIIOreHHOE BO3ACHCTBUE HA PACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PacCTUTENILHOIO M UBOTHOrO Mupa. OCHOBHbIE MPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacupie kHuru. OcobOo oxpansembie mnpupognbie Tepputopuun (OOIIT).
borannyeckue cagpl ¥ 300JI0rMYECKUE TTAPKH.

OCHOBHbIE TPUHIMIBI YCTOMUMBOIO Pa3BUTHS YEJIOBEYECTBA U MPUPOJIBI.
PannoHanbHOE  MPUPOJONOIB30BAHME M COXPAaHEHHE  OHMOJOrMYECKOro
pazHooOpa3ust 3emiyin. OOIIKME 3aKOHOMEPHOCTU TJI00ANBHBIX 3KOJOTMYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT O KPU3HUCa U €r0 BEPOSATHBIE MOCIIEACTBUS.

Pa3BuTue METOJOB MOHUTOPMHIA PAa3BUTHS ONACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvie ucciedo8auuss nepexooa K pecypcocoepezarowei u
KOHKYDEeHmMOocnocobHou snepeemuke. buonozuueckoe paznoobpasue u 6uopecypchni.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue OOCMYn K
uHgopmayuu NnO  COCMOAHUIO OMOENbHbLIX 6U008 U 9IKocucmem. (OcHoBb



sKOpeaburumayuu dKocucmem U Ccnocooos 6OopvOvLL ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHvIx IKOCUCTEM.

JlemoHcTpanuun

Tabmupr u  cxeMbl:  «3arpsi3HeHue  atMocepb»,  «3arps3HeHue
ruapocepb», «3arpssHeHue mouBby, «llapHukoBbii  3ddexT», «Ocobo
OXpaHseMbIe IPUPOIHBIE TEPPUTOPHUI», «MOJIETH YIPaBISIEMOTO MUPAY.
Oo6opynoBanue: ¢dortorpaduu OxXpaHseMbIX pacTeHUU U >KUBOTHBIX KpacHoit
kHuru Poccurickon @enepanuu, KpacHol KHUTH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOT'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranaBnmuBaer TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
00yJaromuUMHUC TMPOrpaMM CpPEAHEro OOIIero oOpa30BaHUs: JIMYHOCTHEHIC,
METanpeIMETHbIE U PEIMETHBIE.

B cTpyKkType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MPOTrpaMMBbl IO OMOJIOTUH
BBIJICJICHBI CJEIYIOIINE COCTaBISIONIME: OCO3HAHHUE O0YYaIOUIMMUCS POCCUNUCKOMN
IPAXKIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPENEJICHUI0, Haauyue Momusayuu K  OOy4eHHUIO  OHOIOTHH,
yeneHanpasieHHoe paszeumue BHYTPEHHUX YOEKIEHUM JIMYHOCTH HA OCHOBE
KITIOYEBBIX ILIEHHOCTEH W HCTOPUYECKUX TPAJAMIMI pa3BUTHS OHOJIOTMYECKOIrO
3HaHUS, 20MOBHOCHb U CNOCOOHOCMb 00YUAIONIUXC PYKOBOJICTBOBATHCS B CBOECH
NEATEIbHOCTA IIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMH CHCTEME
OMoNOruYeckoro  oOpa3OBaHUsS, Haauyue NPABOCO3HAHUS  DKOJOTUUYECKON
KYJbTYpPbl, CHOCOOHOCMU CMABUMb TIETTA U CTPOUTH KU3HEHHBIE TJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPAMMBbI IO OHMOJIOTUM JTOCTUTAIOTCSI
B €IMHCTBE Yy4e€OHOM U BOCHUTATEILHOM JE€ATEIbHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMUA POCCUUCKUMU COLMOKYJIbTYPHBIMH, UCTOPUYECKUMU U JyX OBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, TMPUHSATHIMU B OOIIECTBE MpaBUJIIAMU U HOPMaMU
MOBEJECHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CAaMOBOCHUTAHHS U
CaMOpPa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMU JIMYHOCTH, NATPUOTHU3MA H
YBOXEHHS K 3aKOHY M MPaBOMOPSIKY, YEJIIOBEKY TPYJAa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOT0 YB@)XCHUS, OEPEKHOTO OTHOIIEHUS K KyJIbTYPHOMY HAcCJIEIUI0 H
TpaAuLMsAM MHOTOHAlMOHAIbHOTO Hapona Poccuiickoit denepaunu, npupone u
OKpYKarollen cpee.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMsI ydeOHOro mpeamera «buomorus»
JIOJKHBI OTPa’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00 YUaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIINX
TPAIULIMOHHBIM LEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIIMPEHHE >KU3HEHHOTO
OMbITA U OMBITA JEATEIBHOCTH B IMPOIECCE pealiu3alliid OCHOBHBIX HAIPABIICHUI
BOCIIUTATEIILHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaxaaHCKOro0 BOCIINTAHNUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YJAIOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOro 00IIEeCTBa;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JMESITEIHbHOCTH TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BHIIOJIHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENEATh COOCTBEHHYIO TO3UIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE YYUTHIBATh B CBOMX JEUCTBUAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKICHUSIMU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[IO3HABATENbHBIX U HCCIEAOBATEIbCKUX 3a/ad, YBAXUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OINIMOHEHTOB MpH OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKON JI€SITENIbHOCTH;

2) NATPUOTHYECKOT 0 BOCTIUTAHMS

chOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY HapOJy, YYBCTBA OTBETCTBEHHOCTH IMEpEN
Ponunoit, ropmoctu 3a CBOM Kpail, CBOWO PoOauHy, CBOWM S3BIK U KYJIbTYpY,
MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapojaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJEINIO U MaMSTHUKAM ITPUPOIBI,
JTOCTHXEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIIEHMBATh BKJAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAUYCHUS OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeiiHas yoexIEHHOCTh, TOTOBHOCTh K CIy’KeHHIO W 3ammTe (OTedecTBa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE TyXOBHBIX IEHHOCTEW POCCUHUCKOTO HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHMUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHE JJUIHOTO BKJIa/Ia B IOCTPOCHUE YCTOWYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TPUHATHUS L[IEHHOCTEN CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaguUusiMU HapoaoB Poccnu;

4) 3cTEeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYash ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUIA;

MOHMMAaHUE YMOIMOHAIBHOTO BO3/IEUCTBUS JKUBOWU MPUPOABI U €€ [IEHHOCTH;



TFOTOBHOCTh K CAMOBBIP@KEHHIO B Pa3HBIX BHUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISATH KAUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuyeckoro BocnUTaHUA, (POPMHUPOBAHHUA KYJIbTYPbl 310POBbSI U
IMOLHMOHAIBHOI0 0JIAT OIOJIYYHS:

MOHMMAHUE U peanu3anus 370pOBOro W 0Oe30macHoOro oopasza KU3HU
(3mopoBOe  mUTaHWE, COOJIIOJICHUE TUTMEHUYECKUX TMPaBUI U HOPM,
cOQTAaHCUPOBAHHBIN PEXUM 3aHSATAW M OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHONICHHS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

MOHMMAaHUE [IEHHOCTH TpaBUJ HWHAMBUAYATBHOTO M  KOJUJIEKTHUBHOT'O
0€30MacHOro0 MOBEJEHUS B CUTYAIIUSX, YIPOKAIOIINX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHME TOCJIEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYEK (yNOTpeOsIeHUs
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

TOTOBHOCTh K AKTHUBHOM JI€ATETLHOCTH TEXHOJIOTMYECKOW U COIUaTbHOU
HAIPaBJIIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATh, TUIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJIHSITh TaKYIO JCSITEIbHOCTD;

HMHTEpPEC K pa3MyHbIM cdepaM MpoPecCHOHAIBLHON ACSITEIILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaaru30BbIBAThH
COOCTBEHHBIE JKU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIIUTAHUSA

HKOJIOTMYECKH 1€JeCO00pa3HOe OTHOILIEHHWE K NPHUPOJE KaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIILIEHWE YPOBHSA SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OIEHKM MX BO3MOXHBIX TMOCIEICTBUM ISt
OKPYKaloller Cpebl;

OCO3HAaHME TJI00AJBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
penieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPHOOpETaeMble MPU HM3YYEHUH OHOJIOTUU
3HaHMST W YMEHUS TpU PEIIeHUH TPoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BaHUEM  (COOJIO/ICHHE  TMpaBWJ  TOBEJAEHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B D3KOCUCTEMAaX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);

AKTUBHOC HENPUATHE JICMCTBUM, TMPUHOCAIIUX BpEd  OKPYXKAIOIIEH
IPUPOTHON Cpejlie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPHUSITHBIE IKOJIOTHUYECKUE
MOCJICJICTBUS MPEANIPUHUMAEMBIX IEUCTBUHN U MPEAOTBPAILATh UX;



HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIIJICHHS, YKOJIOTUYECKON KYIbTYpHI,
OTIBITa JeSITebHOCTU IKOJIOTUYECKOM HaMpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIBHOU
MPAKTHKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKON JIEATEIBHOCTH IKOJOTHUECKOM
HanpaBJIeHHOCTH;

8) HEeHHOCTH HAYYHOI' 0 NO3HAHUS:

c(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKH U OOIIECTBEHHOM NMPAKTUKH, OCHOBAHHOTO Ha JTHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpILIEHCTBOBAHUE S3BIKOBOM M UYMTATENbCKOW KYJIbTYphl KaK CpeICTBa
B3aMMOJIEHCTBUS MEXY JIFOJIbMU U TO3HAHUSI MUPA;

NOHMMaHUE creuu(puKy OHOJOIMM Kak HayKd, OCO3HaHHsA €€ poJid B
(GOpMHUPOBAHUU PAIMOHATBHOIO HAaYYHOTO MBIIIJICHHS, CO3/aHUU LIEJIOCTHOTO
IPEJCTABJICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €IMHCTBE IPUPOJbI, YEJIOBEKA U
o0miecTBa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEM U pelIeHHd MpolieM
COXpPaHEHUsI IPUPOJHOTO PAaBHOBECHS;

yOeX/IEHHOCTh B 3HAYMMOCTH OHOJIOTUU JJIsi COBPEMEHHOM LMBHJIM3ALUU:
o0ecrieueHrsi HOBOTO YpPOBHS pa3BUTHSA MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUH,  CIIOCOOHBIX  pellaTh pecypcHble  MNpoOJeMbl  pa3BUTHUSA
YeJI0OBEUeCTBa, MOMCKA MyTel BhIXO/a M3 TJI00ATBHBIX SKOJIOTMUECKHX MpoOeM U
obecrieueHusi  mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  paAlMOHAIbHOMY
UCTIOJB30BAHUIO MPHUPOJHBIX PECYpCcOB W (HOPMUPOBAHWIO HOBBIX CTaHIAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHOJOTMYECKMX 3HAaHMM B IENX
MOBBIIICHUS OOMIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, Kak
COCTaBHOM YacTu (HYHKIIMOHAJIBHOW T'PAaMOTHOCTH OOydJaromuxcs, (GpopMupyeMoit
IpY U3y4E€HUU OMOJIOTHY;

NOHUMAHHE CYLIHOCTH METOAOB IO3HAHUS, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WHCIIOJIb30BaTh TMOJy4YaeMble 3HAHUA JIs aHaluu3a u
OOBSICHEHMSI ABJICHUI OKPYXKAIOILEr0 MUPA U MPOUCXOASIIUX B HEM HM3MEHEHUH,
yMEHHE JejaTh OOOCHOBAaHHBIE 3aKJIIOUEHUSI HA OCHOBE HAy4YHBIX (DAKTOB H
UMEIOUINXCS JaHHBIX C LENbIO MOITYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS
perieHust IpodJieM B peaibHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE LIEHHOCTH HAY4YHOM J€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIIAThH
MPOCKTHYIO U UCCIIEOBATEIBCKYIO ACSITEIbHOCTh NHIUBUAYAIBHO U B TPYIITIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  O0pa3oBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHUN MO OHOJOTMHU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yibTaThl OCBOEHUS y4deOHOro mnpeamera «buonorusy»
BKJIIOYAIOT: 3HA4YuUMble g (OpMUPOBAHUS MHMPOBO33PEHUS] OO0YUaAIOIMINXCS
MEXIUCITUTUTMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE MOHATHS, OTPaKAIOIIHNE
I[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa UM CHeUu(pUKy METOJ0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTUsl, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCleJOBaHuEe,  HAOJIOJEHUE, U3MEPEeHHe, OJKCIEPUMEHT U Jpyrue);
yYHHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUSA (TMO3HABaTEIbHBIE, KOMMYHHKATHBHBIC,

PEryIsTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue b yHKIIMOHAILHON
TPAaMOTHOCTH M COIMAIBHON KOMIIETEHIIMH OOydJaromuxcs; CHocoOHOCTh
o0yuaromuxcs WCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTITMHAPHEIE,

MHUPOBO33PEHUYECKME 3HAHMS W  YHUBEpPCAIbHbICE yueOHbIE JCUCTBUS B
ITI03HABATEILHON U COLMAJIbHOM ITPAKTHKE.

B pesynbrare wu3ydeHuss OHOJOTMM Ha YPOBHE CpEJHEro O0OIIero
oOpazoBaHusi y oOydaromierocss OyayT cpopMHUpOBaHbl  IO3HABATEIbHbIC
YHUBEpCAIbHbBIE yueOHbIEe IeWCTBUS, KOMMYHUKATUBHBIC YHUBEPCAILHBIC YUeOHbIC
JNEUCTBUSI, PETYJIATUBHbIE YHUBEpCAJbHbIE YueOHBIE JCHCTBHUS, COBMECTHas
JeSITebHOCTb.

MeranpeaMmeTHble pe3ylbTaThl OCBOEHHUS HPOrpaMMBbl CPEIHEro OOLIeTro
00pa30BaHUs JOJKHBI OTPAXKATh:

OsgiajneHue YHHBEPCAJBHBIMHU Y4eOHBIMH NMO3HABATEJIbHBIMHU
NEeHUCTBUAMM:

1) 6a3oBBIE JJOrHYecKHe JeHCTBHSA:

CaMOCTOATENbHO  (OPMYIUMPOBATH M aKTyalIM3UpPOBaTh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IMPU OCBOEHUM 3HAHUW TPUEMBI JIOTMUYECKOTO MBIIUICHUS
(aHanmu3a, CUHTE3a, CpaBHEHUS, Kiaccudukanuu, 0000IeHNS ), PACKPHIBATh CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACTATh UX XapaKTepHbIC NMPU3HAKU, YCTAaHABIUBATH
CBSI3U C APYTUMU TOHATUSIMH);

OIpEeNEeNsATh LENU JEeATEIbHOCTH, 3ajaBasi IMapaMeTpbl M KPUTEPUU HUX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTaThl IEATEIbHOCTU C MOCTaBICHHBIMU LEISAMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATUA JUIsl 0ObsICHEHUS (DAKTOB U SIBICHUI
YKUBOU IIPUPOJIBI,

CTPOUTH JIOTUYECKHE paCCYXIeHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, II0
aHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M IPOTUBOPEYHUS B PaccMaTPUBAEMBbIX
SABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKTIOUCHUS;

PUMEHSATH CXEMHO-MO/IETIbHBIC cpeactBa  JuIA IpeJICTaBICHUS
CYLIECTBEHHBIX CBSI3€l M OTHOIIECHUN B M3y4yaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  NPOTHBOPEYMH  Pa3HOrO  poJia,  BBUIBICHHBIX B Pa3jM4YHBIX
MH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH pelIeHUs NpoOJeMbl ¢ YUETOM aHaIM3a UMEIOIUXCS
MaTepUalIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJITATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1€ATETbHOCTH;

KOOPAMHUPOBATb W  BBIIOJIHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO U KOMOMHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX TIPOOJIEM.

2) 0a30BbIe HCCIeA0BaTeIbLCKHE JelCTBHUA:

BJIQ/IETh HABbIKAMHU Y4EOHO-HUCCIEA0BATEIbCKON U MTPOESKTHOM €SI TeIbHOCTH,
HaBbIKAMU  pa3pelieHus MpodjieM, CHOCOOHOCThIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/IOB PELICHUS] TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB O3HAHUS,

UCIIOJIb30BaTh pa3jU4HbIe BUABl JEITEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpHpeTaluu, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B Y4E€OHBIX
CUTYaIUsIX, B TOM YHUCIIE IPU CO3AAHUU YUYEOHBIX U COL[UAIbHBIX IPOEKTOB;

(opMHUpOBATh HAYYHBII TUI MBILLJIECHUS, BIaJ€Th HAYYHOM TEPMHUHOJIOTHEH,
KJIIOUEBBIMU ITOHATUSMH U METOAAMM;

CTaBUTh M (POpMyIHpOBaTh COOCTBEHHbIE 3a7aud B 00pa3oBaTEIbHOU
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3W U aKTyallM3UpOBATh 3ajavy,
BBIIBUTATh TUNOTE3y €€ pEIIeHMs, HAXOIWUTb apryMEHThI JUIsl JT0OKa3aTeabCTBa
CBOMX YTBEPXKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH TIOJYYEHHbIE B XOJA€ pEUICHUS 3aJayd  pPe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

OCYILIECTBJISITh IICJICHANIPABICHHBIM TOUCK TEpeHoca CPEeJCTB M CIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIIbHYIO M MPAKTHYECKYIO 00J1acTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEAMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIE WJEH, MpEIaraTh OPUTMHAIbHBIE MOAXOAbl U PEIICHHS,
CTaBUTb NMPOOJIEMBI U 3a/1a4H, IOMYCKAOLUE alIbTEPHATUBHBIE PEIICHMUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHHMKAX WH(MOpMAINK (TEKCTe y4eOHOTO
nocoOus, HAy4YHO-TIONYJISIPHOW JIUTEpaType, OHOJIOTMYECKHX CJOBapSX H
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHanu3upoBaTh



WH(OPMAITHIO pa3IMYHBIX BUIOB U ()OPM TIPEICTABICHUS, KPUTHICCKH OICHUBATH
€€ TOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

bopMyIMpoBaTh 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MIPU MOUCKE U
otOope Ouonoruueckol uHboOpMaIUl, HEOOXOIUMON ISl BHIMOJHEHUS] Y4EOHBIX
3asay;

MpUOOPETaTh OMBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATH KYJITYPY aKTUBHOTO MCTOIH30BAHUS PAINIHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BbIOMpaTh  ONTUMAIbHYIO  (GOpMYy  TpEACTaBICHUS
Oouonorudyeckoil nHopManuu (cxeMbl, TpaduKH, AHArpaMMbl, TaOJIUIIBI, PUCYHKA
" Apyroe);

UCIOJIb30BaTh HAY4YHBIA $3bIK B KaueCTBE CpEACTBA Mpu paboTe C
Oouonornueckol umHGpoOpMaluen: TNPUMEHSATh XUMHYECKHe, (u3nueckue W
MaTEeMaTUYECKUe 3HAKW U CUMBOJIBI, (OpMYJibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIONb30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsTHOCTH;

BJIQJICTh ~ HABbIKAMHM  PACIO3HABaHUS M 3allUThl  WHQOpMaIuH,
MH(OpPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

Ogy1aieHNe YHUBEPCATbHBIMUA KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) oOmienue:

OCYIIECTBJIATh KOMMYHHUKAIIUK BO BCeX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JUajore Wih JUCKYCCHUU MO CYIIECTBY OOCyX IaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCHUTEILHO BBIMIOJHEHUS TpeaiaraeMoiu
3aJla4¥, YYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH TMO3WIIUN JAPYTMX Y4aCTHUKOB
JIMajora Ui JUCKYCCHUM);

pacro3HaBaTh HEBEpOaJbHBIE CpEACTBA OOIEHUS, IMOHUMATh 3HAUYCHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHUS KOHQIMKTHBIX CHUTYaluH,
YMETb CMST4aTh KOH(IJIMKTHI U BECTU MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CIOCOOaMU OOIICHHUS U B3aUMOJCHCTBHS, MOHUMATDH
HaAMEPEHUs JIPYruX JIOACH, MPOSBISATh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpPEKTHOH (hopMe (HOpMyIHUpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO HU3JIaraTh CBOIO TOYKY 3PEHUSI C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAasi 1eSITeJIbHOCTh:

MOHUMATh U HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHAMBHIYaIbHOU
paboThI MPU pelIeHUH OMOJIOTUYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYMIOBBIX (OPM B3aMMOJICUCTBUSI MIPU PEIICHUH YUEeOHOM 3a/1a4u;

BBIOWPATh TEMATUKYy W METOJbI COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YJIeHa KOJJICKTHBA;



IIPUHAMATh €I  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JEUCTBUSA MO €€ IOCTHXKEHUIO: COCTABIIATH IUIAH JCUCTBUM,
pacupenensTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pe3YJbTaThl
COBMECTHOU padoThI;

OLICHUBATh KAa4ye€CTBO CBOETO BKJIAJa M KaXJIOr0 YYaCTHHMKA KOMAHIbl B
o0l pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MIpEAJIaraTb HOBBIE TIPOEKTHI, OLEHHWBAaTh MWIEM C TO3ULHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYHIECTBIJIAATh MO3UTUBHOE CTPATETHMUECKOE TOBEACHUE B PANMYHBIX
CUTYaIUsIX, TPOSIBIISATh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBJ1aieHne YHMBEPCAIbHBIMY PEryJATHBHBIMU eICTBUSIMMU:

1) camoopranusanmus:

WCIIOJIb30BaTh OWOJIOTUYECKHE 3HAHWS JUIsl BBIIBICHUS MPOOJIeM W HX
pEIIeHUs] B )KM3HEHHBIX U YU€OHBIX CUTYAIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKMX 3HAHUU IIEJICBbIE M CMBICIOBBIC
YCTaHOBKHM B CBOUX JICMCTBUSAX M IMOCTYNKAaX IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3/10POBBIO U 310POBbI0 OKPY/KAIOIIKX;

CaMOCTOSITEJIbHO OCYLIECTBIISATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBISBIATH
npo0JsieMbl, CTaBUTh U (POPMYIHPOBATh COOCTBEHHBIE 3a/ladyu B 00pa3oBaTEIbHOU
JEATENBHOCTU U )KU3HEHHBIX CUTYalHSIX;

CaAMOCTOAATEJIbHO ~ COCTABJIATh IJIaH pEHIeHUs MNpodsieMbl C  Yy4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIA;

JIaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacmumpsTh paMKi Y4eOHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUYTECHUN;

JIeNaTh OCO3HAHHBIA BBIOOp, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peLIEHNE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CHocOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBJICHUIO IIMPOKON HSPYAMIIMH B
pa3HBIX O00JIACTSX 3HAHWW, TMOCTOSHHO TIOBBIIATH CBOW 0Opa30BATEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJQJI€Th  HABbIKAMHM  IO3HABAaTEJIbHOM  pePIEKCMHM  KaK  OCO3HaHHUS
COBEpIIAEMBIX JEHUCTBUA M MBICIHUTENBHBIX IPOLECCOB, HX pPE3yJbTAaTOB U
OCHOBAHMM, MCIOJIb30BATh MPUEMBI PeQIIEKCHH ISl OLEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILIECHUS;

YMETh OLICHUBATh PUCKH WU CBOCBPEMEHHO IPUHUMATh PELICHUA [0 HUX
CHUKEHHIO;



MPUHUMAaTh MOTHUBBI W apPryMEHTHl JAPYTUX TMpPU aHAJIU3E PE3YIbTAaTOB
NEeATEebHOCTH;

3) npuHATHE cedsl M APYTrUX:

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHAMAaTh MOTUBBI W apryMeHThl JAPYTMX NpPH aHajdu3e pe3yJbTaToB
NEeSATeTbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKU;

pa3BUBaTh CIOCOOHOCTh MTOHUMATh MUP C MO3UIIMH JPYroOro YeaoBeKa.
INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble peE3yJbTaThl OCBOEHHUS COJAEpPXKaHUA Y4eOHOro IperMeTa
«buonorusi» Ha yriayOJEHHOM YpPOBHE OpHEHTHUPOBAHbBI Ha o0ecredeHue
npopunbHOro  o0ydeHus  oOydarommxcs  Ouomormu. OHM  BKIIIOYAIOT:
cnenupuyeckue st OMOJIOTUY HayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMA U TIPEOOPA30OBAHUIO 3HAHUN, BUIBI IEATEIHHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUU M MX MPUMEHEHUIO B Pa3IMYHbIX YUE€OHBIX, a TaAKXKE B
peabHBIX KU3HEHHBIX cuTyarusax. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI IO
rojlaM U3y4eHHsl.

[IpenmeTHble pe3yNbTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 10
Kacce NOKHBI OTPaXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCTe€ M pOJM OHWOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUpA, B
MO3HAHWM  3aKOHOB MPUPOABI M  PEHIEHHH TPoOJeM  PalMOHAIBHOIO
IPUPOJIONIOJIB30BAHUS, O BKIIAAC POCCUUCKUX M 3apyOSKHBIX YUEHBIX B Pa3BUTHE
OnoJoruy;

BJIQJICHNE CHUCTEMOW OHOJIOTMYECKUX 3HAHWH, KOTOpas BKJIFOYACT:
OCHOBOIOJIararoue OUOJOrMYEeCKHe TEPMUHbI W TOHSATUS (KU3Hb, KIIETKa,
Opranu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJALMsS, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHYHUBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKHAE TECOPHH
(knetounas Teopus T. llIBanna, M. Illnetinena, P. BupxoBa, XxpoMocomMHas Teopus
HacneacTBeHHocT T. Moprana), yuyenus (H. W. BaBunmoBa — 0 1eHTpax
MHOToOOpa3usi W TMPOUCXOXKIEHUS  KYIbTYPHBIX  PAaCT€HMI),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB TIEPBOrO IMOKOJICHHS, PACHICTUICHHS, YUCTOThl TaMeET,
HE3aBUCUMOro HacienoBanus [.  Mengens, TOMOJOIMYECKUX PIJOB B
HACJICICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), IIPUHLIMIIBI
(KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAYyYHOTO MO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCJIEAOBAHUAX IKUBBIX OOBEKTOB (ONHCAHUE, H3MEpPEHHUE,
HaOJI0/IEHNE, SKCIIEPUMEHT);



YMEHHUE BBIIETSATH CYIIECTBEHHbBIC MPU3HAKUA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKApUOT, OJHOKIECTOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepuil, rpuOOB, paCTEHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPraHOB U CUCTEM
OpraHOB pacTEHUH, >KUBOTHBIX, YENIOBEKAa, MPOILECCOB >KU3HEACATEIHHOCTH,
IPOTEKAIOMIMX B OpraHU3Max PacTeHH, >KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKUX
npoueccoB: 0OMeHa BelIeCcTB (MEeTadoIn3M), MPEeBpPALIEHUSI SHEPrUU, OpOKEHMS,
aBTOTPO(HOr0 U TeTepOTPOPHOro TUIIOB MUTAHUS, (POTOCUHTE3A U XEMOCHHTE3A,
MHUTO3a, M€W03a, TaMeToreHe3a, aMOprUoreHe3a, NoCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIWBUAYaJdbHOTO  pa3BUTHUA  OpraHm3ma  (OHTOTEHE3a),
B3aMMOJICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPa;

YMEHUE YCTaHaBIMBaTh B3aMMOCBSI3M MEXIY OpPraHOMIAMHM KIETKH M UX
(YyHKUMSAMH, CTPOEHUEM KIETOK Pa3HbIX TKaHEW U HMX (QYHKUHUAMH, MEXIY
OpraHamMM U CHCTEMaMH OpPraHOB y PAaCTEHUM, >KMBOTHBIX M YEJIOBEKa W UX
(YHKIMAMHU, MEXAYy CUCTEMAMHM OPraHOB M UX (DPYHKUMAMM, MEXIY 3TallaMu
oOMeHa BEIIECTB, dTallaMU KJIETOYHOTO [IUKJIA U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
ATanaMu SMOPUOHATIBHOTO PAa3BUTHUS, T€HOTUIIOM M (DEHOTHUIIOM, (PEHOTHUIIOM M
dakTopamMu cpeibl OOUTaHUS;

YMEHHE BBISIBIATH OTJIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

YMEHHE WCMOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISL JI0Ka3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPy,

YMEHHUE peliaTh OMOJIOTHIECKUE 3aa4UH, BBISBISTh MPUINHHO-CIICICTBEHHBIC
CBSI3U MEXY UCCIEAyeMbIMH OMOIIOTHYECKUMU MIPOIIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOZIBI M TIPOTHO3BI HA OCHOBAHWH TOMYYEHHBIX PE3YIbTaTOB;

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTHYECKHE pPaldoThI, COOIIOAATH
npaBuia npu padbote ¢ yueOHBIM U JIA0OPAaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIBUIATh THUIOTE3bl, IPOBEPATh MX OKCIEPUMEHTAIbHBIMU
cpeactBamu, GOpMYyIUpPYS LEdb HWCCIEAOBAHMS, AaHATU3UPOBATh TMOJYyYCHHbBIC
pe3yJIbTaThl U JI€TaTh BHIBOJBI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIENOBATENIHLCKON paboTe mo Ouonoruu,
HKOJIOTUU U MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOILIECTB, U
NyOoJIMYHO  MPEACTABIATh  IOJYYEHHbIE  pe3yJabTaTbl HAa  YYEHHUYECKHX

KOH(pepeHIusX;
YMEHHUE OLEHUWBATH OJTUYECKHE aCIEKThl COBPEMEHHBIX HCCIEJOBAaHUN B
obmactu  Ouonoruv ¥ MEAMIMHBI  (KJIOHMpPOBaHUE,  HMCKYCCTBEHHOE

OIUIOAOTBOPEHUE, HANPABJIECHHOE W3MEHEHHE T'€HOMa U CO3/IaHUE TPAHCTE€HHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymymiell mpodeccnoHambHOU
NEATeIbHOCTH B 00JIaCTH OWOJIOTHUM, MEAUIMHBI, OMOTEXHOJOTUM, BETEPUHAPHH,
CEJIbCKOI'0 XO34WCTBA, MUIIEBOW IMPOMBIIIIICHHOCTH, YIIyOJATh MO3HABATEJIbHBIHI
MHTEpEC, HAIlPaBJICHHbIA Ha OCO3HAHHBIM BbIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OPOJOJDKEHUE OMOJOTMYecKoro oOpa3oBaHUS B OpPraHM3alUsAX CpPEIHEro
po(ecCHOHaTBHOTO U BBICILIETO O0pa30BaHUSI.

[IpeameTrHbie pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buonorus» B 11
Kacce JTOJKHBI OTPAXKaTh:

chOpMUPOBAaHHOCTh 3HAHUM O MeCTe€ U PO OHOJOTUHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHUHM COBPEMEHHON €CTeCTBEHHO-HAYYHOMN
KapTUHBI MHpa, B MO3HAHWU 3aKOHOB MPUPOJBI U PEIIEHUH SKOJIOTHYECKUX
npoOsieM YellOBEYEeCTBA, a TaKXKEe B PEIICHUH BOMPOCOB PALMOHAIBHOIO
MPUPOOTIOIB30BaHMS, U B (POPMUPOBAHNUN LIEHHOCTHOTO OTHOIIEHHUS K MPUPOJE,
OOIIECTBY, YENOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHHE BIJIAJIETh CHCTEMOW OMOJOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAET
ONpeNeleHUs] U TOHMMAHUE CYIIHOCTH OCHOBOIIOJIAraloIIUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, PKOCHCTeMa, Ouocdepa), OMOTOTHMYECKUE TEOpUHU
(oBomonoHHas Teopust Y. JlapBuHa, CHHTETHUYECKAsk TEOPUS IBOJIOLUH), YUECHUS
(A. H. CeeprioBa — 0 myTax M HampalieHUsAX 3Bosronnu, B.W. Bepnaackoro — o
ouocdepe), 3aKkoHbl (TeHeTHYeckoro paBHoBecus Jk. Xapau m B. BaitaOepra,
3apoabiieBoro cxoncrea K. M. bspa), npaBuna (munumyma FO. JluGuxa,
AKOJIOTMYECKOM MHUpaMUJIbl 3HEpPrum), rumnoressl (runoresa «vupa PHK» V.
I'unGepra);

YMEHME  BJIaJeTh  OCHOBHBIMM  METOAAMHU  HAy4YHOro  TO3HAHUA,
MCIOJIb3YEMBbIMU B OMOJIOTMYECKHUX MCCIEIOBAHUSIX )KUBBIX OOBEKTOB U SKOCHCTEM
(orucaHue, U3MEpeHue, HaOMIOJeHHEe, AKCIEPUMEHT), CIOCOOaMM BBISBICHUS U
OLICHKM aHTPOIMOTE€HHbIX U3MEHEHUH B IPUPOJIE;

YMEHHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKHU: BHJIOB, OHOI€OLEHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3UPYIOUIErO, NIBIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'O otOopa, aJIONaTPUYECKOTO U CUMITaTPUYECKOTrO
BU000pa30BaHus, BIUSHUS JIBUKYIIUX CHJI 3BOJIOLUU HAa TeHO(POH] MONYJISAIIH,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, Yepe1OoBaHUS HaIPaBICHUM
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAHABJIMBATh B3aUMOCBSI3M MEXAY IPOLECCAMH SBOJIOLUH,
JIBUKYIIUMU CUJIAMU aHTPOINOreHe3a, KOMIIOHEHTAMH pa3jMYHBIX 3KOCUCTEM H
IPUCIIOCOOJIEHUSAMHU K HUM OPI'aHN3MOB;

YMEHHE  BBIABIAATH  OTJIMYUTENbHBIE  NPU3HAKA  JKUBBIX  CHCTEM,
IpUCIIOCOOJIEHHOCTh BUJOB K Cpefie OOMTaHUsA, aOMOTHYECKUX M OMOTUYECKHX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aHMMOCBsI3€ii  OpraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3MEHEHUN B YKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOIIUE AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO W CUMBOJIUKY JUTSI JTOKA3aTeJIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3H OPraHW3MOB U Cpejibl OOUTAHMS, STUHCTBA
YEeNIOBEUECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHUS MHOrooOpasus BHAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIIECTBOBAHUS MIPUPOIBI U YEIIOBEUECTBA;

YMEHHE pelIaTh OMOIOrMYeCKUe 3a/1a4H, BBISBIISATh MPUYNHHO-CJICICTBCHHbIC
CBSI3M MEXKTY UCCIICTYEMBIMU OMOJIOTHYCCKUMH MPOIIECCAMH U SIBJICHUSMU, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMIOIHATH JIA0OpAaTOPHbIE U MpPaKTUYECKHUE PAOOTHI, COOMIOAATH
npaBuia npu padote ¢ yueOHBIM U JIA0OPAaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, TMPOBEPATh HUX OKCIECPUMEHTATHLHBIMU
cpenctBamu, (OpMynIHpys Ledb HCCICAOBAHUS, aHAJIU3UPOBATh MOJTyYCHHBIE
PE3yNbTATHl U JACNIaTh BEIBOIBL;

YMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIEOBATEIbCKON padoTe Mo OHOJIOruw,
AKOJIOTHMU W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, U
MyOJMYHO  TPEACTaBIATh  TOJYUYCHHBIC  pe3yJabTaThl HAa  YICHUYCCKUX
KOH(EpEeHITHUSX;

YMEHHE OIICHUBATh THIOTE3bl M TEOPUHU O MPOUCXOKICHUH KU3HH, YEIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, TOCIEACTBHUSIX U CIOCO0aX MPEIOTBpAIICHUS
100aIbHBIX U3MEHEHHH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymiei mnpodeccruoHambHOM
JIESITEIbHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOAOIIOIb30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETCPUHAPUM, CEIBCKOTO XO35SHCTBA, MHIIICBOM
MIPOMBITIUICHHOCTH, YTJIyOJsiTh TIO3HABATEIbHBIM WHTEPEC, HAMpaBIICHHBIN Ha
OCO3HAHHBIA  BHIOOP  COOTBETCTBYIOIIEW  Tpodeccu U NPOAOCDKEHHE
OMOJIOTMYECKOTO 00pa30BaHUsl B OpPraHU3alMsgX CPeHEro MpodeccCuoHaIbHOrO U
BBICIIIETO 00Pa30BaHMUS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m Kourposbubie | IlpakTuyeckune
NMpoOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypent
1 buonorus xak Hayka
2 JKuBbIE CUCTEMBI U UX U3Y4YEHHE
3 buonorus kierku 0.5
4 XUMHYECKasi OpraHu3anus KIETKU 10
5 Crpoenue u GyHKIIUU KIETKH 8 2
6 OOMeH BelecTB ¥ IPEBPaIlleHUE SHEPTUH B 9 !
KJIETKE
. HacnencrBennas nndopmanus u 9 0.5
peanu3aiys e€ B KJIETKE '
JKu3HeHHBIN MUK KIeTKH 6 1
9 Ctpoenue 1 (HyHKIIMM OPTaHU3MOB 17 1.5
10 Pa3MHOXeHHE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTrka — Hayka O HaCJIEICTBEHHOCTH U ) 0.5
W3MEHUYHUBOCTU OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 1
14 ['eneTnka yenoBeka 3 0.5
15 Cenekuust OpraHu3MoB 4 1
16 buorexHomorus u cCHHTETHYECKasi OMOIOTHS 4
17 PeszepBHOE Bpems 1




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KVIACC

KoanuectBo 4acos DJIeKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM (uugposbie)
Ne n/m Konrtpoasbnsbie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
: 3apokaeHre U Pa3BUTHE 3BOJTIOIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTUH
MukposBoonus u e€ pe3yJbTaTbl 14 2
Maxpo3BOIIIOIIHS U €€ PE3YJIbTATHI 6
[TponcxoxeHue 1 pa3BUTHE KU3HU HA
4 p p 15 1.5
3emiie
5 [IpoucxoxaeHne yeoBeKa — aHTPOIOreHe3 10 1
DKOJIOrusi — HayKa O B3aUMOOTHOLICHUSIX
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpenou
7 OpranusMmesl U cpea OOUTaHUs 1.5
DKOJIOTHsI BUOB U MOMYJISIIIUI 0.5
DKoorust coo0UIeCTB. DKOIOTUYECKHIE
9 12 0.5
CUCTEMBI
10 buocdepa — riobanpHas sKocucTeMa
11 UYenoBek U OKpyxaromias cpea
12 PesepBHOE Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




HOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

KosnuecTBo yacos JIEKTPOHHBIE
Ne Mara uu(ppoBbIE
n/n Tema ypora Bcero Konrpoavitbie | - Hpakririeckite HU3y4eHHA o0pasoBare/bHbIC
padoThI padoThI
pecypchbl
| buonorus kak KOMILJIEKCHAsI HAyKa U Kak |
4acTh COBPEMEHHOI 0 00111ecTBa 02.09.2025
2 JKuBble cucTeMBbI U UX CBOWCTBA 1 03.09.2025
3 YpoBHEBasi OpraHu3anus >KUBbIX CUCTEM 1 05.09.2025
4 Wcropust OTKpBITHS 1 M3YYCHUSI KIETKH. |
Knerounas reopus 09.09.2025
MeTtoasl MOJIEKYJISIPHON U KJIETOYHOM
ouonoruu. [IpakTnueckas padora
5 «M3yueHne MeTo0B KJIETOYHOM OnoIorun ] 0.5
(xpomarorpadusi, snexTpodopes, 10.09.2025
muddepeHnanbHOe HEeHTpUPyrupoBaHue,
[T11P)»
6 XUMHUUYECKHI COCTaB KJIETKU 1 12.09.2025
. MunepalibHbIE BEIECTBA KJIETKH, UX |
Ouosornyeckas poJib 16.09.2025
Opranuyeckre BelecTBa KIeTKH — OeJKU.
8 JlabopaTtopnas pabora «OOHapyxeHuE 1 0.5 17.09.2025

OEJIKOB C TOMOIIBIO KaUECTBEHHBIX




peakiuin»

CaoiicTBa, kiaccuukanus u QyHKIHH

JABMIXKCHUA UTOILIA3MbI B paCTUTCIIbHBIX

9
0eKoB 19.09.2025
10 Opranuyeckre BeIECTBA KIETKH —
YIIIEBOJBI 23.09.2025
1 Opranuyeckre BelecTBa KIETKH —
JIMIA B 24.09.2025
Hyxnennossie kucnotsl. JJTHK u PHK.
JlabopaTopnas pabora «/ccnenoBanue
12 0.5
HYKJIEMHOBBIX KUCJIOT, BbIICIEHHBIX U3 26.09.2025
KJIETOK Pa3JMYHbIX OPraHU3MOB»
13 Crpoenue u ¢pynkiuu ATD. [Ipyrue
nykieozuarpudochatel (HTD) 30.09.2025
CexsenupoBanue [JHK. Metoabl
14 T€HOMUKH, TPAHCKPUIITOMHUKHU, 01.10.2025
IPOTEOMUKHU
15 M i O
€TOJIbl CTPYKTYpPHOM OHO0JIOruu 03.10.2025
16 Tunse! knetok. [Ipokapuornyeckas kieTka
07.10.2025
CtpoeHne 3yKapuOTHUECKON KIIETKH.
17 IT 0 nu i 0.5
paKTI/I‘IevCKaH pabota «/3yueHue CBOWCTB 08.10.2025
KJICTOYHON MeMOpaHbI»
18 IToBepXHOCTHBIN anmnapar KJIETKH
10.10.2025
OnHOMeMOpaHHbIE OPraHOU bl KJIETKH.
1 IT nu .
9 pakTrueckas pabota «M3ydeHue 0.5 14.10.2025




KIIETKax»

20

[TonyaBTOHOMHBIE OPraHOU bl KIIETKH:
MUTOXOHAPUH, TIIIACTHABL. JlabopaTopHas
paboTa «/ccnenoBanue niaasmMonu3a u
JICIUIa3MOJIM3a B PACTUTENIBHBIX KIETKAX)

0.5

15.10.2025

21

HememOpaHHbBIE OpraHOUIbI KJIETKH

17.10.2025

22

Ctpoenue u GpyHKIUY sapa

21.10.2025

23

CpaBHI/ITCJ'IBHaH XapaKTCPUCTHKA KIIECTOK
sykapuot. JlaboparopHas pabora
«M3ydeHne cTpOEeHHUsI KIETOK PA3IIMYHBIX
OpPraHu3MOB»

0.5

22.10.2025

24

AcCUMWIALUS U TUCCUMUTISIINS — JIBE
cTopoHbl MeTabomu3Mma. Turel oOMeHa
BeniectB. JlabopaTopHas paboTa
«3y4yeHne KaTaIUTHY€CKOW aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUIIa3bl HIIT
KaTasasbl)»

24.10.2025

25

DepMEHTATUBHBINA XapaKTep PeaKui
KJIeTOYHOro Metabonusma. JlaboparopHas
pabota «3yueHue pepMEHTaTUBHOT O
pacuienaeHus ePOKCHIa BOJOPOaA B
PACTUTEbHBIX U )KUBOTHBIX KJIETKaX»

0.5

05.11.2025

26

benku-akTHBATOPHI U OEIKU-UHTUOUTOPBI

07.11.2025

27

ABTOTpOGHBIN TUIT 0OMEHA BEIECTB

11.11.2025




28 dorocunTe3 12.11.2025
XemocunTes. JJabopaTopnas paboTa
29 «CpaBHeHue TporieccoB (HOTOCHHTE3A U 0.5
14.11.2025
XEMOCHHTE3a»
AHa»poOHBIE OpraHu3Mbl. Buibl
30 Opoxenus. JlabopatopHas padota
«CpaBHEHHUE NPOLIECCOB OPOKEHUS U 18.11.2025
JIBIXAHHSDY
31 AdpoOHBIE OPraHU3MBbI. DTaIbI
HHEPreTUYECKOro 0OMeHa 19.11.2025
DHeprusi MeMOPaHHOT O TPaIUCHTA
32 MIPOTOHOB .VCI/IHTG3 AT®: pabota 21112025
npoToHHOU AT®-cuHTa3bI
33 Peakiiuu maTpuyHOro cUHTE3a 25.11.2005
34 TpaHckpUnIMsa — MaTPUYHBINA CUHTE3
PHK 26.11.2025
35 Tpaucasuus u e€ >Tanbl 28.11.2025
36 KonunpoBanue amunokucinor. Posb
pubocom B brocuHTe3e Oenka 02.12.2025
17 Opranu3zaiys reHoMa y IpoKapuoT U
AYKapuoT 03.12.2025
13 MoJiekynsipHbI€ MEXaHU3MbI SKCIIPECCUH
I'€HOB y DYKapuoT 05.12.2025
39 Bupycbel — HeksieTouHbIe POPMBI )KU3HH U 0.5
oOnuratHbele napa3utsl. [IpakTueckas 09.12.2025




pabota «Co3naHue MOjIeNN BUpyca»

BupycHbie 3a001eBaHus Y€I0OBEKA,

40
’KUBOTHBIX, paCTCHU 10.12.2025
41 HanorexHonoruu B OMOJIIOTUN U METUITIHE 12.12.2025
42 JKu3HEHHBINA UK KIETKU 16.12.2005
43 Matpuunsiii cunte3 JJHK 17.12.2025
Xpomocomel. JTabopatopHas paboTa
44 "u 0.5
«M3yyeHne XxpoMocoM Ha FOTOBBIX 19.12.2025
MUKpOIpernapaTax»
45 Jlenenue KJIETKM — MHUTO3 73.12.2005
Tuns! kieTok. KapuoknHes U HIUTOKUHES.
JlabopartopHas pabora «HabmoneHue
46 0.5
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa 24.12.2025
(Ha roTOBBIX MUKpOIpEnapaTax)»
47 P
eryJISIIUS AKU3HEHHOTO 1IUKJIA KJIETOK 26.12.2005
48 OpraHusM Kak eIuHOE 1e710e 30.12.2005
Tkanu pacrenuit. Jlaboparopnas pabora
49 . - 0.5
«M3yueHne TkaHel pacTeHuin» 13.01.2026
TkaHU KUBOTHBIX U YEJIOBEKA.
50 JIab 0 nu i 0.5
aboparopHas pabota «/3ydeHue TkaHel 14.01.2006
JKUBOTHBIX»
51 Oprassl. CucTeMbl OpraHoB. 0.5




JlabopaTopnas pabora «/3yueHue opraHos
[[BETKOBOT'O PaCTCHHSI»

16.01.2026

52 Oropa Tena opraHu3MoB 20.01.2006
53 JIBuXeHne OpraHu3MoB 21.01.2026
54 [Tutanue opraHnu3MoB 23.01.2026
55 [TuTanve MO3BOHOYHBIX JKUBOTHBIX.

[MumeBapuTenpHas CUCTEMA YeTTOBEKa 27.01.2026
56 JlpIxaHue opraHu3MoB 28.01.2026
57 JIpIxaHue TO3BOHOYHBIX JKUBOTHBIX U

YeoBeKa 30.01.2026
58 TpaHCcOpT BEUIECTB y OPraHU3MOB 03.02.2026
59 KpoBenocHas cucteMa 1mo3BOHOYHBIX

KUBOTHBIX M YEJIOBEKA 04.02.2026

B
60 BIJICJIEHUE Y OPraHU3MOB 06.02.2026
61 3amuTa y OpraHu3MoB 10.02.2026
62 NmMmmyHHas cucTema yeaoBeka 11.02.2026
63 PaznpaxxumocTs U perysnus y

OpPraHHu3MOB 13.02.2026
64 ['ymopanbHas peryisius U dHIOKPHUHHAS

CUCTEMA )KMBOTHBIX U YEJIOBEKA 17.02.2026




65

@opMbI pa3MHOKEHHUSI OPraHU3MOB

18.02.2026
66 [ToroBoe pasMHOXEHNE 20.02.2026
o1 Metios 24.02.2026
I"amerorene3. OOpa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JJabopaTopHas pabora
68 0.5
«M3y4yeHue cTpoeHus MoJIOBbIX KJIETOK Ha 25.02.2026
TOTOBBIX MUKpOITpEnapaTax»
69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3 27.02.2026
70 3akiaaka OpraHoB U TKaHEH U3
3apOBIIIEBBIX JINCTKOB 03.03.2026
PocT 1 pa3BuTHE )XHUBOTHBIX.
JlabGopaTopHas paborta «BrisiBieHue
71 . 0.5
MIPU3HAKOB CXOJICTBA 3apOJIbILIECH 04.03.2026
MMO3BOHOYHBIX JKUBOTHBIX)
Pa3mHOXKEHHE U pa3BUTHE PACTEHUM.
72 JlabopaTopHas pabora «CTpoeHI:Ie OpraHoB 0.5 06.03.2026
Pa3MHOXEHUS BBICIIUX PACTEHUN»
73 Ucropus cTaHOBIEHUS U Pa3BUTHUS
IeHETUKU KaK HayKu 10.03.2026
OCHOBHBIE MOHSTUS ¥ CUMBOJIBI T€HETUKH.
74 JlabGopaTopHas pabora «Z[po30(1)1/mav1<a1< 0.5 11.03.2026
00BEKT I'eHEeTHYECKUX MCCIIECTOBAHUI»
75 3aKOHOMEpPHOCTH HACIIEIOBaHUS 0.5
npu3HaKoB. MOHOrHOpHIHOE 13.03.2026




ckpenmBanue. [Ipaktuueckas pabora
"N3yueHue pe3ynbTaToOB MOHOTHOPHIHOT O
CKpeIuBaHus y 1po30duis”

IluTomornueckrue OCHOBEI

76
MOHOTHOPUHOTO CKPELIMBaHUS 17.03.2026
77 AHanu3upyrolee CKpeluBaHue.
HenonHnoe noMuHupoBanue 18.03.2026
JuruOpunHoe cKpelyBaHue.
[TpakTuueckas padora «3yueHue
78 0.5
PE3yIbTaTOB TUTUOPUIHOTO CKPEIIUBAHMS 20.03.2026
y Ip030(hHUITBDY
79 [{utonornueckre OCHOBBI AUTHOPUIAHOTO
CKpEIMBAaHUS 24.03.2026
80
CueruieHHOE Hacliel0BaHUE MTPU3HAKOB 75 03.2026
81 X
POMOCOMHast TEOPHsI HACIIEICTBEHHOCTH 27 032026
2 r
8 eHeTHKa moJja 07.04.2026
83 ['eHoTHN KaK 11€10CTHASA CHCTEMA
08.04.2026
84 ['eHeTHYecKHil KOHTPOJIb Pa3BUTHUSA
pacTeHM, )KUBOTHBIX U YEJIOBEKa 10.04.2026
25 N3mMeHnunBOCTH MpU3HAKOB. BUabl
W3MEHUYHUBOCTHU 14.04.2026
M
86 oI (pUKAIIMOHHAS U3MEHYUBOCTh 15.04.2006
87 BapuannonHslii psa 1 BapualmoHHas 0.5




kpuBas. JJabopaTopnas pabota
«HccnenoBanue 3aKkOHOMEPHOCTEN
MO (UKAIIMOHHONW U3MEHYUBOCTH.
[TocTpoeHue BapHallmOHHOTO psija U
BapHUALMOHHON KPUBOI)

17.04.2026

88

I'enoTunuueckass N3MEHYHBOCTb.
KomMOuHaTHBHAs H3MEHYUBOCTD

21.04.2026

&9

MyTanuoHHas U3MEHYUBOCTb.
[TpakTueckas paborta «Myranuu y
JIpo30(QHIIbI (Ha TOTOBBIX
MUKpoIpenapaTax)»

0.5

22.04.2026

90

3aKOHOMepHOCTI/I MYTalMOHHOI'O
mponecca. ONUIreHeTHKa U SITMICHOMHKA

24.04.2026

91

I'enernka uenoseka. [IpakTuyeckas pabora
«CocTaBjeHHEe U aHAJIU3 POJIOCIOBHOM»

0.5

28.04.2026

92

MeToabl MEAUITMHCKON T€HETUKHU

29.04.2026

93

3HaueHHne Me}IHHI/IHCKOﬁ T'CHCTHUKHU B
npeaAOoTBpalliCHUN U JICUCHUN
reHeTHYEeCKuX 3a00JIeBaHU I YeJIOBEKa

05.05.2026

94

OCHOBHBIE MTOHSTHUS CENEKLUU.
JlaboparopHas pabora «3yueHue copToB
KYJIBTYPHBIX PACTEHUH U MOPOJ TOMAIIHUX
KUBOTHBIX)

0.5

06.05.2026

95

MeTozpbl ceneKIIMOHHONW paboThl.
JlabopaTopHas pabora «3ydueHne MeToq0B
CEJIEKIINHU PACTEHUI»

0.5

08.05.2026

96

JlocTrxkenus CeneKkunu pacCTeHUN U




KUBOTHBIX. [IpakTHueckas padbora 12.05.2026
«IIpuBuBKa pacTeHUI1»
97 CoxpaHeHue, U3y4yeHue 1 UCI0Ib30BaHHe |
IeHETUYECKHX PECYPCOB 13.05.2026
buotexHoorus Kak Hayka u oTpacib
B 1 .
98 npousBozcTsa. [Ipaktruueckas pabora 0.5 15.05.2026
«M3yueHne 0ObEKTOB OMOTEXHOIOTUH»
99 OcCHOBHBIE HallPaBJIEHHs] CHHTETHY €CKOM |
ouonoruu 19.05.2026
1 X 1
00 POMOCOMHAas U T€HHasl UHKCHEPHS 20.05.2006
101 MenunuHackue OMOTEXHOIOT U 1 2 05.2006
102 Pesepsubiii ypok. [loBTOpenue, |
0000111eH1Ee, CUCTEMATH3AIIHS 3HAHUI 26.05.2026
OBIIEE KOJIMYECTBO YACOB I1O 102 135

I[TPOTPAMME




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
W/ Tema ypoka Beero Konrtpoasbnbie | IlpakTudeckue W3y eHus 06paloBaTeBHER
padoThI padoThI
pecypchbl
1 OpomounonHas teopus Y. /lapsuna 1 01.09.2025
) JBH>KyIme CUJIbI 3BOTIOLMH BUIOB 1O Y. 1
HapBuny 02.09.2025
3 Bopn0a 3a cymecTBoBaHue, €CTECTBEHHBII |
U HCKYCCTBEHHBIN 0TOOD 05.09.2025
4 DOopMUPOBAHUE CUHTETUYECKOU TEOPUHU |
9BOJIIOLIUU 08.09.2025
5 DTaribl 3BOJIIOLIMOHHOI0 IIpoliecca: 1
MHKPOIBOIIOLUS U MAKPOIBOIIOLUS 09.09.2025
6 [onynsuus — 35eMeHTapHas eIuHuIA 1
3BOJIIOLINHA 12.09.2025
3aKOH TeHeTH4ecKoro paBHoBecHst JIx.
7 Xapnu, B. BaitnOepra. JlaboparopHas | 0.5
pabota «BrIsiBIEeHIE U3BMEHYUBOCTU Y 15.09.2025
oco0ell OTHOTO BUAA»
8 OnemeHTapHble (GaKTOPhI SBOTIOLUU 1 16.09.2025
9 DddexT ocHoBarens. Ipdekr 1
OyTBIJIOYHOT'O TOPJIBIIIIKA 19.09.2025
10 Murpauun. U3omanum nonyismuii: |
reorpaguyeckas, Onosoruyeckas 22.09.2025




11

EctectBeHHbIN 0TOOP — HaIpaBIIAIOMIUI
(haKTOp 3BOIIOLHH

23.09.2025

12

[TonoBoit oT60p

26.09.2025

13

ITpucnoco61eHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPO3BOJIIOLUH.
JlaGopaTtopHas pabora «M3yuenue
apoMop(030B ¥ UANOATANITAIIUHN Y
pacTEeHUN U )KUBOTHBIX)

0.5

29.09.2025

14

[Tpumepsl TprCIOCOOICHHH Y
OpraHu3MoB: MOP(OIOrHIECKUE,
¢buznonornyeckne, ONOXUMUYECKHE,
noBenenyeckue. Jlaboparopuas padota
«[IpucmocobneHust OpraHu3MoB U UX
OTHOCHTEJIbHAS 1IeTIeCO00PA3ZHOCTHY

0.5

30.09.2025

15

Bupn, ero kputepun u CTpykTypa.
JlabopaTopHas pabora «CpaBHEHUE BHIOB
0 MOP(OJTOTUIECKOMY KPUTEPHIO)

0.5

03.10.2025

16

CrpykTypa BHz1a

06.10.2025

17

BunoobpazoBaHnue kak pe3yabraT
MHUKPO3BOJIOLUH

07.10.2025

18

CBs13b MHUKPOSBOJIIOIKWHU U SITUACMH OJIOTHH

10.10.2025

19

Makpossomonus. [TaneonTonornueckue
MCTOJbI U3YUCHUA 53BOJIIOIIUU

13.10.2025

20

buoreorpaduueckie MeTobI N3ydeHUs
3BOJIIOIUUN

14.10.2025




OMOPHOIOrHYECKHEe U CPAaBHUTEIIBHO-

21 MOP(OJIOTHYECKHE METObI U3y4CHUS 17.10.2025
3BOJTIOIINH
MonekynsapHO-TeHEeTUYeCKue,
22 OMOXMMHUYECKHUE U MAaTEMaTUIECKHE 20.10.2025
METOJIbI U3YYEHUS IBOFOIUN
23 OO01mue 3aKOHOMEPHOCTH 3BOJIFOIIUU 21.10.2025
24 AnanTuBHas paguanus.
HepaBHOMEPHOCTH TEMITOB 3BOIOLIMHI 24.10.2025
)5 Hayunbie THnoTe3sl MpOUCX 0K ICHHS
KU3HH Ha 3emiie 07.11.2025
26 JloHay4Hbl€ MTpeACTaBICHUS O
3apOXKIECHUU KU3HU 10.11.2025
7 OcCHOBHBI€ 3Tallbl HEOPraHUYECKOU
IBOJIIOLIHT 11.11.2025
28 ['unoTe3sl 3apOXKAECHUS )KU3HU 14.11.2025
Hcropust 3eman 1 METOIbI €€ U3ydCHHUS.
29 JlaGopaTtopHas pabora «3yuenue u 0.5
OIIMCaHUE UCKONIAEMBbIX OCTATKOB JIPEBHUX 17.11.2025
OpPraHU3MOB»
30 HauanbHble 3Tansl oprannyeckon
SBOJIIOLINU 18.11.2025
31 DBOJIIOIUS SYKAPUOT 21.11.2005
39 OcHOBHBI€ 3Tallbl BOJIIOLINT 0.5
pactutesbHOro mupa. [Ipakrnueckas 24.11.2025




pabora «M3yuenune ocobeHHOCTEN
CTPOCHHSI PACTEHHI Pa3HBIX OTIIEIIOB

OCHOBHEI€ 3TAITbI 9BOJIIOIIMHU ) KUBOTHOI'O

33 MHUpa 25.11.2025
DBomtouus KUBOTHBIX. [IpakTrueckas
34 paboTa «3yuenue ocodeHHOCTEH 0.5 78112025
CTPOEHUS TO3BOHOYHBIX KUBOTHBIX
35 Pa3Butue xu3HM Ha 3emie 1o spam u
nepuoaam 01.12.2025
36 MaccoBbie BBIMUPaHHSI — 3KOJIOTHYECKHE
KPHU3HUCHI POLLIOT0 02.12.2025
37 CoBpeMEeHHBII 3K0JIOrMYEeCKUI KpU3HUC,
€ro oco0eHHOCTH 05.12.2025
13 CoBpemeHHas cucTeMa OPraHudecKoro
Mupa 08.12.2025
39 OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI
OpPraHU3MOB 09.12.2025
40 AHTpONOJIOTUSI — HayKa O YeJIOBEKe 12.12.0005
41 Pas3Butue npencrasieHnii o
MIPOUCXOXKIECHUH YEJIOBEKa 15.12.2025
MecTo uenoBeka B cucTeMe
opranu4eckoro mupa. JJaboparopuas
42 pabora «M3yuenune ocobeHHOCTEN 0.5 16.12.2025
CTPOEHUSI CKEJIeTa YEIOBEKa, CBA3AHHBIX C
MIPSIMOX 0K ICHUEM
43 JIBMKyIME CUIIBI aHTPOIIOrEHE3a

19.12.2025




CooTHOIIEHE OUOIOTUYECKUX U

44
COIIMAJIbHBIX ()aKTOPOB B aHTPOIOI €HE3E 22.12.2025
4
5 OCHOBHBIE CTaJJUN AHTPOIIOTE€HE3a 23.12.2005
4 II
6 aJIeOreHeTHKa U MajJeoreHoOMHUKa 26.12.2025
47 DBOJIOLUSI COBPEMEHHOI'O YEJI0BEKa
29.12.2025
Yenoseueckue pachl. [Ipaktnueckas
4 {4 .
8 pabora « v3yquHe 3KOJIOTMYECKUX 0.5 30.12.2005
ajanTauui 4enoBeKa»
49 Mex 11 CUUIUIMHAPHbIE METO/IbI
AHTPOMOJIOT U 12.01.2026
50 3apokIeHHE U Pa3BUTHE DKOJIOTHHI 13.01.2026
MeTons skonoruu. JlabopatopHas pabora
1 {4 .
5 «M3yueHnne ME}TO,Z[OB 9KOJIOTUYECKUX 0.5 16.01.2026
HCCIIEIOBAHUI»
57 3HaueHue FIKOJIOTMYECKUX 3HAHUH [Tt
YyeloBeKa 19.01.2026
53 €]
KoJIorn4yeckue (hakTopsl 20.01.2026
Abuornueckue paxktopsl. CBET Kak
54 sKosiorndyeckuit gpakrop. JlabopaTopHas 0.5
pabota «BrIsiBIIeHHE TPUCTTIOCOOTICHUI ' 23.01.2026
OpPraHM3MOB K BIIMSIHUIO CBETa»
Abuornueckue paktopsl. TemmepaTtypa
55 . 0.5
KaK 9KOJOTHYecKuid pakTop. 26.01.2026




JlabopaTopHas pabora «BrisiBieHue
MPUCITIOCOOJICHUI OPraHMU3MOB K BIIMSTHHIO
TeMITepaTypbD»

Abuorndeckue GpakTopsl. BiaxxHOCTH Kak
sKostorndyeckuit pakrop. JlabopaTopHas

56 0.5
paboTa « AHATOMHYECKHE 0OCOOECHHOCTH 27.01.2026
pacTeHui U3 pa3HbIX MECT OOUTAHUS»
57 Cpenpl obuta OpPraHu3Mo
penbl OOMTaHUS OPraHU3MOB 30.01.2026
58 buonoruyeckue puTMsI
02.02.2026
59 XKuznenunsie po
W3HEHHBIC (DOPMBI OPraHU3MOB 03.02.2026
60 Bbuotnueckue GakTopbl
06.02.2026
3HavyeHHEe OMOTHYECKUX B3aUMO/ICH CTBUI
61 CYIIIECTBOBAHMSI OpraHU3
JUTSL CYIIIECTBOBAHUSI OPraHU3MOB B CPEJIe 09.02.2026
oOuTaHUsA
2 DKOJIOTUYECKUE XapaKTEPUCTUKU
MONYJISIIIUN 10.02.2026
OcHOBHBIE 1TOKA3aTEIH MOMYJISAIUU:
63 YUCJIEHHOCTD, MJIOTHOCTh, BO3PACTHAS U
13.02.2026
MOJIOBAst CTPYKTYpa
OCHOBHBIE [TOKa3aTeNH MOMYJISIUU:
64
POXKIaeMOCTh, IPHPOCT, TEMI POCTA, 16.02.2026
CMEpPTHOCTb, MUTPAIHH
65 DKOJIOrnyecKasi CTpyKTypa MOIMyiIsuuu

17.02.2026




66

JlnHaMuKa NONYJSILHUY U €€ perysinus

20.02.2026
67 KpuBbie pocTa YMCICHHOCTH TOMYJISIUH.
KpuBsle BbDKMBaHUSA 24.02.2026
DKkonornyeckas HUIIIA BUIA.
68 JlaGopaTopHas 13360“‘ «IIpucnocobnenus 0.5 27 02.2026
CEMSIH PacTEHUH K pacCeIeHUIO»
69 Bun kak cuctema nomynsinuin 02.03.2006
70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUA
JKUBOTHBIX 03.03.2026
71 Coo00111ecTBO OpraHu3MoB — OHOIIEHO03 06.03.2026
72 C)
KOCHCTEMa KaK OTKPBITas CUCTEMa 10.03.2026
73 KpyroBopor BeliecTB v MOTOK SHEPrUU B
JKOCUCTEME 13.03.2026
4
7 OCHOBHBIE ITOKA3aTEIN YKOCHCTEMBI 16.03.2026
75 DKOJIOTUYECKH € TUPaAMUIbI 17.03.2026
76 nu 0 —
3MEHEHUS COOOIIECTB — CYKIIECCUH 20.03.2026
77 [IpupogHbIC 3KOCHCTEMBI. DKOCHCTEMBI
03€p U peK. DKOCUCTEMbI MOPEIl U OKEaHOB 23.03.2026
[IpupoaHsie 3KOCHCTEMBI. DKOCHCTEMBI
78 .
TYHJIP, JIECOB, CTENEH, IyCThIHb 24.03.2026
79 AHTPOIOT€HHBIE IKOCUCTEMBI




27.03.2026

Ypb6oskocuctemsl. [IpakTuueckas pabota

80 «M3ydeHne n onucaHue 0.5

yp6(}),:KocncreMm» 06.04.2026

3aKoHOMEpPHOCTH (HOPMUPOBAHHS
81 OCHOBHBIX B3aUMOJIENCTBHI OPraHU3MOB B 07.04.2026

JKOCHUCTEMAX

MexaHu3MBbI BO31EHUCTBUSA 3ar pA3HECHUIN
22 pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM,

OpraHU3MEHHOM, MOMYJSIIMOHHOM 1 10.04.2026

9KOCHCTEMHOM YPOBHSIX
23 buocdepa — oOuienyianetapHas o6osouka

3emiu 13.04.2026
84 Yuenue B. 1. Bepuazackoro o 6uochepe 14.04.2026
25 3aKOHOMEPHOCTH CYILIECTBOBAHMS

o6uochepsl 17.04.2026
26 Kpyrosopors! BemecTs u

OMOTreOXUMUYECKUE ITUKITBI 20.04.2026
87 30HanbHOCTH Ouocdepbl. OCHOBHBIE

OMOMBI CyIIN 21.04.2026
88 YcroiunBocTh Ouochepsl 24.04.2006
89 DKOJIOTMYECKHE KPU3UCHI U UX TTPUYHHBI 27 04206
90 BosneiicTBue uenoBeka Ha Onochepy 78 042026
91 AHTpOIIOT€HHOE BO3/ICICTBHE HA




pacTUTENbHBIN U )KUBOTHBIA MU

04.05.2026

92 OxpaHa npupozsl 1 05.05.2026
93 OCHOBHBIE ITPUHIIUIIBI YCTOHYUBOTO 1

pa3BUTHUA YEJIOBEUECTBA U IPUPOJIBI 08.05.2026

PanronanbHOE PHPOIONONIB30BaHUE U
94 cOXpaHeHHue OMOJIOrMYecKOro 1

pa3II{)oo6pa3I/I;1 3emin 12.05.2026
95 O60061eHune no reme « MUKpOlIBOIIOLIUA U |

€€ pe3yJIbTaThl» 15.05.2026
96 O606menune no Teme «MakpoIBOIOLUS U |

e€ pe3yabTaTh» 18.05.2026
97 O6061enue no teme «IIporcxoxaenue u |

pPa3BUTHE KU3HU HA 3EMIIC» 19.05.2026
08 O6o06menue mo Teme «IIponcxoxaenue 1

YeJoBEeKa — aHTPOIOT'EHE3) 22.05.2026
99 O60061eHue Mo TeMe « IKOJIOTUs — HayKa 1

0 B3aMMOOTHOILIEHUSAX OPraHU3MOB» 25.05.2026
100 O600mmenue no reme «OpraHu3mMbl 1 !

cpena oOuTaHus» 25.05.2026
101 O6o0061eHmne Mo TeMe « IKOJIOT s BUIOB U !

MOITYJISILIUI» 26.05.2026
102 O606menue o reme «buochepa — |

rio0anabHas SKOCUCTEMAY 26.05.2026

OBUIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME




IPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHON
IMPOI'PAMMBI CPETHEI'O OBILIEI'O OBPA30OBAHMUS

Kon
NMPoBepPsieMOro
TpeOoBaHMsI

IIpoBepsiemble TPeOOBAHMA K NPeIMETHBIM Pe3yJbTAaTaM 0CBOCHUS
OCHOBHOI 00pa3oBaTe/IbHOI NPOTrPaMMBbI CpeIHero 001ero
oOpazoBaHmusi

CdopMupoBaHHOCTh 3HAHUW O MECTE W POJU OWOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B dhopMupOBaHUHT COBpPEMEHHOM
€CTECTBEHHOHAYYHON KapTHHBI MHUPA, B TO3HAHUHU 3aKOHOB MPUPOJIBI U
PELIEHNH KU3HEHHO BaXKHBIX COLIMAJIbHO-3TUYECKUX, IKOHOMUYECKUX,
9KOJIOTUYECKUX MPOOJIEM YeJIOBEYECTBa, a TAK)KE B PELICHUH BOIIPOCOB
paloHaIbHOr0 MPUPOIONOIH30BaHUS, B POPMUPOBAHUHU IIEHHOCTHOTO
OTHOIIEHUS K MPUPOJIE, OOIIECTBY, YEITOBEKY; O BKJIA/I€ POCCUUCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OUOJIOTUHU

Brnangenue cuctemMoil 3HaHMKW 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTMYECKUX HMCCICAOBAHUSX MKUBBIX
O0BEKTOB M OJKOCHCTeM (OmHMCaHHe, H3MEpeHHue, IPOBEIACHUE
HAOJFOJICHH ); CIOCOOAMH BBISIBJICHHS W OIGHKH aHTPOIOI'CHHBIX
M3MEHEHHI B IPUPOIE.

YMeHue BBIIBUTATh THUIIOTE3bI, TPOBEPSATHh UX SKCIEPUMEHTATbHBIMU
cpenctBamMu, (QOpPMYIHpYS IIeb HCCICIOBAHUS, AaHAJIU3UPOBATH
MOJIYYEHHBIE PE3YyJbTaThl U J€J1aTh BHIBOBI.

BoisiBieHue 3aBUCMMOCTH  MEXKAY HCCIEAYEeMbIMU BEIUYUHAMM,
00BsICHEHHE MOJyYEHHBIX PE3yJIbTaTOB U (POPMYIMPOBAHUE BHIBOIOB C

HCIOJIb30BAHUCM HAYYHBIX HOHHTHP'I, TCOpI/Iﬁ " 3aKOHOB

YMeHue Bhajerb CUCTEMOM OWOJOrMYecKWX 3HAHUHM, KoTopas
BKJIOYAET: OCHOBOIOJNATaroMe OHONOrMYEeCKUE TEPMUHBI M TIOHSATHS
(KM3HB, KJIETKa, TKaHb, OpraH, OPraHu3M, BH, MOMYJBIIMS, SKOCHCTEMa,
ouorieHo3, Orocdepa; METabOIM3M, TOMEOCTa3, KJICTOYHBI UMMYHHTET,
OuocuHTe3 Oenka, OWOMOIMMEpPBI, JUCKPETHOCTb, CaMOpEryJIILuS,
CaMOBOCITPOM3BE/ICHHUE, HACJIEICTBEHHOCTb, M3MEHUYUBOCTb,
SHEPro3aBUCUMOCTh, POCT U PA3BUTHE);

Ouonoruueckue Teopuu: KieroyHas Teopust T. IlIBamna, M.
[netinena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOrO UMMyHHTeTa II.
Opmux, U.1. MeuHnukoBa, XpoMOCOMHas TE€OpHUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3aponsimieBoro cxoxactsa K. bapa, sBomonnonHas

teopuss Y. JlapBuHaA, CHHTETHMYECKAass TEOPHUS OBOJIOLMUHU, TEOPHUS




anTponorene3a Y. Jlapsuna; teopus Ouoreoneno3a B.H. Cykauépa;
yuenne H.M. BaBuiioBa o neHTpax MHOroo0Opasusi U MpOMCXOXKIEHHUS
KyJIbTypHbIX pacrenuii, ydenue A.H. CesepuoBa o0 nyTix u
HaIpaBJIeHHUIX dBoJIoNMHU, yaenune B.M. Bepraackoro — o 6uocdepe);
3aKOHBI (€qMHO00pa3usi MOTOMKOB IIEPBOr0 MOKOJEHUS, paclleIIeHUs
MPU3HAKOB, HE3aBHCHMOrO HACJENOBaHUs mMpu3HakoB [. Mennpens;
CIIEMJICHHOT'O0 HAacCleAOBaHUs MPHU3HAKOB W HAPYIICHUS CLEIUICHUS
reHoB T. Moprana; roMOJIOTHYECKMX PSIOB B HACIEICTBEHHOM
m3menunBoctn H.M. BaBuioBa; reHernueckoro paBHOBecHus [Ix.
Xapnu u B. Baiinbepra; 3apoabsimeBoro cxoactsa K. bapa;
ouorenernueckuit 3axkoH J. ['ekkens, . Mromepa);

NPUHIUIBI (YUCTOTHI TAMET, KOMILJIEMEHTAPHOCTH);

npaBmwia (MuHuMyma HO. JInOuxa, 3K0IOrn4eckoi MUpaMuIbl YHCel,
OMOMAaCCHI ¥ DHEPTUH);

runote3bl (koauepsatHoi A.M. Omnapuna, mepBuuHoro OynpoHa JIx.

Xonaeitaa, mukpochep C. Dokca, pudbosuma T. Uek)

VYmMmenue peuiaTb IIOMCKOBBIC OuOJIOruYecKue 3aa4l, BBISABIIATH
IMPUYNHHO-CJICACTBCHHLIC CBA3HU MCKOY HCCIICAYyCMbIMU
OHOJIOTMYECKUMU 06’beKTaMI/I, nmpouneccaMn W ABJICHUAMH, JCJIATb
BbIBOAbI M ITPOIrHO3bI HA OCHOBAHHUHU ITOJIYYCHHBIX PE3YJILTATOB,

COCTAaBJIATh I'CHOTUIIMYCCKUEC CXCMbI CKPCHIMBAHUSA TJIA Pa3HbIX THUIIOB
HaCJICAOBAHUA IMPU3HAKOB Yy OPraHU3MOB, COCTAaBJIATb CXCEMbI IEPCHOCA

BEIIECTB U SHEPIUU B SKOCUCTEMaxX (LeTTH MU TAHUSs, TUIIEBHIC CETH)

YMeHue  ycTaHaBiIMBaTh  B3aMMOCBSI3M  MEXKIY CTPOCHMEM U
(YHKLMSAMU: OPraHoOMJIOB, KJIETOK pa3HbIX TKaHEW, OpraHamMu M
CHUCTEMaMU OpraHOB Yy pacCTEHMH, *XUBOTHBIX MU YEJOBEKA; MEXIY
JTariaMy OOMEHa BEIECTB; 3TallaMU KJIETOYHOI'0 LUKJIA U KU3HEHHBIX
LIMKJIOB OPraHMU3MOB; 3TallaMU SMOPUOHAJIBHOTO Pa3BUTHS; F€HOTUIIOM
u ¢e”orunoMm, QeHotunoM U (axkTopamMu cpeabl OOUTaHUS;
IpoLlecCaMU  3BOJMIOLMHU;  JBHXKYLUIMMU CHJIAMH  aHTPOIOIEHe3a;
KOMITOHEHTaMH pa3IMYHBIX SKOCHCTEM M IPHCIOCOOJECHUSIMU K HUM

OpraHu3MOB

YMeH#He BBICIAT CYIECTBEHHBIC TTPU3HAKY:

CTPOCHUS BUPYCOB, KIIETOK MTPOKAPHOT U DYKAPUOT; OTHOKJICTOUHBIX H
MHOTOKJIETOUHBIX OPraHU3MOB, BHJIOB, OMOT€OI[€HO30B, YKOCHCTEM H
Ooumocdepsl; CTPOEHUS OpraHOB M CHCTEM OpraHOB pPacTEHUH,
KUBOTHBIX, YEJIOBEKA; MPOIIECCOB KHU3HEACATECILHOCTH, TPOTEKAFO X

B OpraHusmax paCTCHHﬁ, JKHUBOTHBIX M YCJIOBCKA, OMOJIOTMYECKHUX




nporeccoB: oOMeHa BemiecTB (Merabonu3Mm), uHpopManuu U
IPEBpAIlEeHUs] SHEPruu, OpoKeHus, aBTOTPOPHOro U reTepoTpodHOro
TUTIOB TUTaHUs, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMmeToreHesa, HSMOpHOreHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHI,
Pa3MHOXEHUs, MHANBUIYAIbHOTO PAa3BUTHS OpraHu3Ma (OHTOreHe3a),
B3aUMOJICHCTBUSI TEHOB, TE€TEpPO3UCa; JCUCTBUM MCKYCCTBEHHOTO
orOopa, CTaOWIM3UPYIONIETO, JABIXKYIIETO H  Pa3phIBAIOIIETO
€CTECTBEHHOT0 O0TOOpa; aJUIONATPUYECKOTO W CHUMMIATPUUECKOro
BUJI000pa30BaHUsl; BIUSHUS JIBUKYIIMX CHJI DBOJIIOIIMHM Ha TeHO(OH
MOMYJISAIAN; TPUCIIOCOOJICHHOCTH OpPraHU3MOB K cpene oOuTaHus,
YepeqOBaHUsl HANpPABJICHHUN HBOJIIOIUHU; KPYrOBOPOTA BEIIECTB H

IMOTOKA SHEPruu B 3KOCUCTEMAX

ChopMHUpOBaHHOCTh yMEHHSI BBIIEISATH CYIICCTBCHHBIE ITPU3HAKU
BHUPYCOB, KJICTOK MPOKAPUOT H JYKApUOT; OJHOKICTOYHBIX W
MHOT'OKJICTOYHBIX OPraHU3MOB, BHJIOB, OMOTCOIIEHO30B U JKOCUCTEM;
0COOEHHOCTH IPOLIECCOB OOMEHa BEILECTB U MPEBPALECHUS SHEPIUH B
KJIeTKe, (POTOCHHTE3a, MIACTHYECKOTO W JIHEPreTHYecKoro oobmeHa,
XEMOCHHTE3a, MHUTO3a, Mei03a, OIIOJOTBOPCHHS, PAa3BUTUS U
Pa3MHOKEHUS, UHIMBUIYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa),
OOpBOBI 32 CYIIECTBOBAHKE, €CTECTBEHHOT'0 0TOOpa, BUI000pa3oBaHus,
MPUCIIOCOOJIGHHOCTH OpPraHU3MOB K Cpefe OOWTaHUs, BIHMSHHUS
KOMITOHEHTOB 9KOCHCTEM, aHTPOIOT €HHBIX U3MEHEHUH B YKOCHUCTEMAaX
CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB W MPEBpAIICHHS YHEPTUH B

ouochepe

Ymenue HCIO0Ib30BaTh COOTBETCTBYIOIIIKE apryMEHTHI,
6I/IOJ'IOFI/I‘-ICCKYIO TCPMUHOJOTUIO U CUMBOJIMKY IJId O0Ka3aTCJIbCTBA
poacCTBa OPraHU3MOB PA3HBIX CUCTEMATUYCCKHUX TIPYIII; B3aMMOCBA3U
OpPraHMU3MOB M CpeIbl OOWTaHUS; EIUHCTBA YEIIOBEUECKUX pac;
HEOOXOAMMOCTH 3/10pOBOro o0pa3a KU3HU, COXPAaHEHMs PasHO0Opasus
BUJIOB M OKOCHCTEM KaK YCIIOBUSI COCYIISCTBOBAHHUS HPUPOIBI U

4CI0BCUYCCTBA

YMeHue KpUTHYECKH OIEHWBATh HWHQPOPMAIUIO OHOJIOrHYECKOTO
COZICp)KaHUs; WHTEPIPETUPOBATH ITUYCCKUE ACHEKTHl COBPEMEHHBIX
HCCJICIOBaHUH B ouonoruu, MEIHITHHE, OUOTEXHOJIOTHH;
paccMmaTpuBaTh ro0anbHbIe 9KOJIOTUYECKUE po0IeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HHM COOCTBCHHYIO

IMO3UIUIO




INHEPEYEHD 9JIEMEHTOB COJAEPKXAHUA, ITIPOBEPAEMBIX HA EI'D
11O BUOJIOTUHN

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

buosnorus kak Hayka. JKruBble CHCTEMBI U UX U3YUEHUE

1.1

CoBpemeHHass OHMOJOTMsI — KOMIUIEKCHas Hayka. buojoruueckue Haykd u
u3y4daeMmple UMH mpoOsiembl. DyHIaMeHTaJbHbIE, NPUKIAIHBIE U IOHCKOBBIC
Hay4HbIE HCCIICIOBaHMsI B OMOJIOTHH.

3HaueHue Ouonmorun B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
kapTuHbl Mupa. Ilpodeccun, cBs3aHHble ¢ Ouonoruel. 3HaueHue OMOJIOTMH B
IIPAaKTUYECKOM J1eATEIbHOCTH 4YEJIOBEKA: MEIUIMHE, CEJIbCKOM XO3SMCTBE,

IMPOMBIIIIJICHHOCTU, OXPAaHC IIPUPOIbI

1.2

JXKuBble cucTeMbl Kak NpeaMeT u3ydeHus omosoruu. CBONCTBA JKUBBIX CHUCTEM:
€AMHCTBO XMMHUYECKOIO COCTaBa, JUCKPETHOCTb U L EJIOCTHOCTh, CIOKHOCTh H
YHOPSIIOYEHHOCTh CTPYKTYDBI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOU3BEICHUE, Pa3APa)KUMOCTh, U3MEHYMUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3alyy >KUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KIETOYHbIA, TKaHEBBIMH,
OpraHu3MEHHbIH, MO YJISIIUOHHO-BUI0BOMH, SKOCHUCTEMHBIN
(buoreonenotnueckuii), Ouocdepnsiii. I[Ipomecchl, MPOUCXOANINE B JKUBBIX
cucreMax. OCHOBHBIE NPHU3HAKH XKUBOTO. JKW3HBH Kak (opma CyIIeCTBOBAHHS

MaTepuu

1.3

Metoasl Ouonoruueckoil Hayku. HalOmromenue, wu3MepeHue, SKCIEPUMEHT,
cucremMatusanus, MeTtaaHanu3. [loHsaTHe O 3aBUCUMOM M HE3aBUCHUMOM
nepeMeHHou. IInanupoBanue skcriepuMenTa. IlocTaHoBKa M IpoBEpKa TUIOTE3.
HyneBas runore3za. Ilonstue BbIOOpKM U €€ pocToBepHOCTh. Pazbpoc B
Ouonornueckux JaHHbIX. OIlEHKa JIOCTOBEPHOCTH IIOJIyYE€HHBIX pPE3yJbTaTOB.
[IpyunHBl MCKaXKEHHS pE3yJIbTATOB JKCIepuMeHTa. [IoHsATHE CTaTMCTHYeCKOoro

TECTa

Knerka xak Omonorundeckast cucreMa

2.1

Krnerka — cTpykTypHO-QYHKIIMOHANBHAS €IWHUIA KUBOTO. McTOpUS OTKPBHITHS
kietku. Padotel P. I'yka, A. JleBenryka. Kierounas teopus (T. LlBanH, M.
[neitnen, P. BupxoB). OCHOBHBIE MTOJ0XKEHUS COBPEMEHHOM KJIETOYHON TEOPHUHU.
MeTobI MOJIEKYISIPHOM U KJIETOYHOW OMOJIOTUU: MUKPOCKOMHUS, XpoMaTorpadus,
anekTpodopes, METO/ MEUYEHBIX aTOMOB, muddepenmnuanpHoe

HEeHTpU(yrupoBaHUE, KyJIbTHBUPOBAHHUE KIETOK

2.2

XUMHYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOdJIeMEHTH. Bona u

e€ poJib KaK pacTBOPUTENS, pearcHTa, y4acTue B CTPYKTYpHUPOBAaHUMU KIIETKH,




TEIUIOPEryJISuU. MuHepaibHblEe BelecTBa KJETKH, MX OHOJOrnyeckas poJb.
Posib KaTHOHOB 1 aHMOHOB B KJIETKE.

buonornueckue mnomumepsl. benku. AMHHOKHCIOTHBI cocTaB  OEIKOB.
Crpyktypsl OenkoBoil Mousekyibl. llepBuuHas cTpykTrypa Oenka, HeNTHAHAS
CBs3b. BrTopuuHas, TpeTuuyHas, YeTBEpTHUHAs CTPYKTypbl. JleHaTypaums.
CgoiictBa OenxoB. Knaccudukanus 6enxos. buonoruueckne GpyHKIuu 0€aKoB.
VYrneBoasl. MoHOcaxapuabl, aucaxapuibl, OJUTrOcaxapujibl M TMOJUCAXapPHUJIbL.
OOumii mnnaH cTpoeHHs U (U3UKO-XMMHUYECKHE CBOMCTBA  YTJIEBOJOB.
Bronornueckue GyHKINH YTIEBOIOB.

Jlumupel. TmapodunsHO-rHIpOdOOHBIE CcBoMicTBa. Kiaccumoukamus IUIuIOB.
Tpurnuuepuasl, GocoymMnuabl, BOCKH, CTepouabl. buonormyeckue QyHKIHH
munuAoB. OO1me cBOCTBAa OMOIOTHYECKUX MEMOpaH — TEKY4eCThb, CIOCOOHOCTh
K CaMO03aMbIKaHHIO, IOy POHUIIAEMOCTb.

HykneunoBeie kucnotrel. JJHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneotuasl. [Ipunnun komnnementapuoctu. [IpaBuno Yapradhda. Ctpykrypa
JIHK — nBoitnas cnimpais. Mecronaxoxaenue u ouonornueckue Gpynkuuu JJHK.
Bune PHK. ®ynknun PHK B knetke.

Crpoenue wmonekyabl AT®. Makpospruueckue cBsizu B Mmosekyjae ATO.
buonornueckue pynkuun AT®. BoccTtaHOBIEHHbIE IEPEHOCUNKH, UX (PYHKIIMH B
kierke. CexkBenupoanue JJHK.

CtpykTypHas Ouoyorusi: OMOXMMHUYECKHE M OHO(PU3MYECKHE WCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJ

2.3

Tunbl  KJIETOK: dJyKapuoTHYecKas U  mpokapuotuueckas. CTpyKTypHO-
(yHKIMOHATbHBIE 00Pa30BaAHMS KIETKH.

Crtpoenue mnpokapuoTHueckoil kietku. KinetoyHas crenka OakTepuil u apxei.
Oco0eHHOCTH CTpOeHHsI TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTHYECKHX
KJIETOK. MeCTO 1 poJib IPOKapuoT B OMOLIEHO3aX.

Crtpoenue u (pyHKUIMOHMpPOBAHHE J>YKapuOTHYECKOH kieTku. [lmazmatumyeckas
memOpaHa (mnazmanemma). CTpyKTypa mia3MaTudeckoi MmemOpaHbl. TpaHcmopT
BEIIECTB  4epe3 IIJIa3MaTU4ecKylo MeMOpaHy: maccuBHbIM  (auddysus,
obneruéHHas uddy3us), aKTUBHBIA (IEPBUYHBIM M BTOPUYHBIM aKTHUBHBIN
tpancnopt). Ilomymponunaemocts wMemMOpanbl. Pabora HaTpuii-KaIueBOrO
Hacoca. DHJOLMTO3: MUHOIUTO3, (paromurTo3. Dk3omuTo3. KieTtoyHas cTeHKa.
CtpykTypa U QYHKIMH KIETOYHON CTEHKH PacTeHHH, rpruOOB.

Huronnasma. Ilurozonb. Lutockener. JIBmkeHue unuromiasmMbl. OpraHouabI
kinetkun. OgHOMEMOpaHHBIE OPTraHOWABI KJIETKH: OJHJOIIA3MAaTH4YeCKas CeTh
(BIIC), anmapar 'oapIxu, TU30COMBI, UX CTpoeHHE U (QYHKIUU. B3aumMocBs3b
OTHOMEMOpaHHBIX OpraHou7i0B KieTkd. CTpoeHHe TpaHyISIPHOTO PETHKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. ['magkwmii




(arpanynapHbIi) 3HIOIIA3MAaTHYECKUM peTukyiayM. CekperopHas (QYHKIUSA
anmapara ['onpmxu. TpaHCIOpPT BElIECTB B KJETKE. Bakyoin pacTUTENbHBIX
kieTok. Knerounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUBI KJIIETKH: MUTOXOHAPUH, IIJIACTH/IBL.

Crpoenne u (yHKIMHM MUTOXOHIApPHM M muiactuia. [lepBuuHble, BTOpPUYHBIE U
CIIOKHBIE  IJIACTHABl  (OTOCHMHTE3UPYIOUIMX  J3YKApHOT.  XJOPOIUIACTHI,
XPOMOIUIACTBI, JIEHKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranonasl kietku CtpoeHne u  (QYHKIUM HeMeMOpaHHBIX
OpPraHousoB KJIeTkH. PubGocombl. MukpoduiameHTsl. MBplIeUHbIE  KIIETKH.
Mukpotpybouku. Knerounsrii mentp. CrpoeHHe | ABIKEHHE XI'YTUKOB U
pecHnuek. Mukporpy6ouku nuromniasmsl. LleHTpuoss.

Anpo. OGonouka sApa, XpOMaTHH, KapuoIUIa3Ma, SAPBINIKH, UX CTPOCHUE U
¢bynkuuu. SnepHsiii OenkoBblif MaTpukc. IIpocTpaHCTBEHHOE pacloyIOKEeHUE
XpOMOCOM B HHTep(hazHOM siape. benku xpoMaTHHA — TUCTOHBI.

Knerounsie BritoueHuss. CpaBHHUTENIbHAs XapaKTEPUCTUKA KIETOK JYKapHOT

(pacTUTEIBHOM, )KUBOTHOM, TPUOHON )
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AccuMWIISIIAA ¥ TUCCUMIJIILUAS — JIBE€ CTOPOHBI Merabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN W reTepoTpodHbIi. YyacTHe KHUCIOpoaa B OOMEHHBIX
mporeccax. JHepreTuueckoe oOecreueHne KieTku: mpespameHne ATO B
OOMEeHHBIX Tporeccax. DepMEHTATHBHBIA XapaKTep peakuil KIETOYHOTro
MeTabomu3ma. DepMEHTh, MX CTPOCHHE, CBOWCTBA M MEXaHHW3M JCHCTBUS.
Kodepmentsl. OTianuust GepMEHTOB OT HEOPraHUYECKHX KaTalnu3aTopoB. benku -
AKTUBATOPBI M OEITKU-WHTHOUTOPBL. 3aBUCHUMOCTH CKOPOCTH (hepMEHTATHBHBIX
peaKnuii OT pa3IMYHbBIX (GAaKTOPOB.

[lepBuYHBI CHHTE3 OpraHMYecKHX BemiecTB B kieTke. PdorocuHTe3. Pomb
XJoporiacToB B mpouecce (Qorocuntesa. CseroBas U TeMHOBas  (hasbl.
[TponyktuBHOCTH (hoTOCHMHTE3a. BnusHHE pa3nuuHbIX (PaKTOPOB HA CKOPOCTD
¢dorocunTesza. 3HaueHue GOTOCHHTE3A.

XemocuHnTes. PasHooOpaszue opraHu3MOB-XeMOCHHTETHKOB: HUTPUDUIIUPYIOIINE
OakTepuu, xene300aKTepun, cepoOaKTepuu, BOIOPOAHBIE OaKTepUU. 3HAUEHUE
XEMOCHHTE3a.

Anas’poOHble opraHu3Mbl. Buabl Opoxenus. IIpogykTsl OpokeHHs U HX
WCIOJIb30BaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPraHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OyAHTENN OOJIE3HEH.

AdpoOHBIE OpPraHW3MBbl. DTambl dHEPreTHdeckoro ooMeHa. IloaroToBUTENbHBIN
aTamn. ' muKomm3 — 6ECKHCIOPOIHOE PACIICTIICHUE TITFOKO3bI.

buonornyeckoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHWe. Poib MUTOXOHApPUN B
nporeccax OHOJIOTUYECKOTO OKU CJICHHUSI. Huxnnueckue peakiuu.

OxucmurensHoe ¢ochoprmmpoBanue. [IpeumymecTBa a3poOHOro Myt oOMeHa




BEIIECTB IIepe]] aHapOOHBIM. D (HEKTUBHOCTH SHEPTETUUECKOr0 0OMEHa

2.5

Peakuuu matpuuHoro cuHte3a. IIpuHIUI KOMIUIEMEHTaApHOCTH B PEAKLMIX
MaTPUYHOT0 CHHTEe3a. Peanmzarus HacaencTBeHHOW nHpopManuu. I eHeTHaecKuii
KOJl, ero cBoicTtBa. TpaHckpumnius — MatpuuHblii cuHTe3 PHK. IIpunHiumns
TPAaHCKPUIIMU: KOMILIEMEHTAPHOCTh, aHTHUIAPAIJIEIbHOCTh, aCUMMETPUYHOCTb.
Tpancmsauusa u e€ sranbl. Yyactue TpancnoptHeix PHK B OmocuHTese Oenka.
VYcnoBuss O6mocunTe3a Oenka. KoaupoBanue ammuHokucnor. Poss pubGocom B
OuocuHTe3e Oernka.

Opranuzanus reHoMa y MpoKapuoT U 3YKapuoT. Perymsius akTHBHOCTH T'€HOB Y
npokapuoT. ['mmore3a omepona (@. XKakob, XK. Mano). Perynsius oOMeHHBIX
npoueccoB B kierke. Kiaerounslii romeocras.

Bupycol — HekneTouHble (OPMBI KM3HM W OOJMUraTHbIe mapasuTbl. CTpoeHHEe
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHbie 3a0oneBaHusi yenoBeka, KUBOTHbIX, pacTeHuid. CIIU]J], COVID-19,

COIHMAJIBHBIC U MCAUITMHCKUC HpO6J’ICMBI

2.6

Knerounslii nwuki, ero mnepuoiasl u perymsanus. Hutepdaza u  MuUTO3.
OcobeHHocTH TpoleccoB, nporekaronmx B uHTepdaze. IloaroToBka KIETKH K
nenenuto.  [Ipecunrernueckuit  (MOCTMUTOTHYECKUN), CHHTETUYECKUU |
NOCTCUHTETUYECKUH (IIPEMUTOTUYECKHI) TEpHObl HHTEP(DA3HI.

Martpuunsiii  cunte3 JHK — penmukanusa. Ilpunnuner penmumkanuun  JHK:
KOMIUJIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHUHTE3, aHTUNAPAJIEIbHOCTD.
Mexanusm perumkanuu JJHK. Xpomocomsl. CTpoenne xpomocoM. Temomepsl 1
TenomMepaza. XPOMOCOMHBII Ha0Op KIJIETKM — KapuoTUN. JIUNIougHBIA U
rafulouIHbIM  Habopsel XpomocoM. I'omonoruunbie XpomocoMbl. [losjoBbie
XPOMOCOMBI.

Henenune kietkn — muto3. CTaauy MUTO3a U NMPOUCXOIAIINE B HUX MPOLECCHI.
Tuner murto3a. KapruokuHes M IUTOKMHE3. buosorndeckoe 3HayeHUE MUTO3a.
Perynsnus mutoTHueckoro nukia kietku. Ilporpammupyemas kiaeTouHasi ruoens
— amomnTos3.

CDyHKI_lI/IOHaJ'ILHaH I¢HOMHKa

OpraHusM Kak 6uoJsiorunyeckas cucrema

3.1

OOHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOT' OKJIETOYHEIE OpraHu3Mbl u
MHOT'OTKQHEBBIE OPraHU3MBbl.

®DopMbI  pa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKIIIOYas BEreTaTuBHOE) U
nojioBoe. Buael  Gecrmosoro  pa3MHOXEHUS: TOYKOBAHHE,  CIOPYJISIUA,
(dparmeHTanys, KIOHUPOBAHHUE.

[TonoBoe pazmuoxkeHue. [lonoBbie kiaeTku, Uan rametsl. Meiio3. Ctaauu meiiosa.

[ToBenenne xpomocoMm B Meioze. Kpoccunrosep. buonorndeckuii cMbicit Meio3a




Y TI0JIOBOT O Ipouecca. Meno3 u ero Mecro B )KM3HEHHOM LIUKIIE OPTaHU3MOB.
[IpenzaponpimeBoe pasutue. ['ameroreHe3 y KMBOTHBIX. IlonoBBIE Kene3bl.
OO0pa3zoBaHue u pa3BUTHE TOJOBBIX KieTOK. CrepMaToreHe3 U OOTEHE3.
Crpoenue mnojoBbIX KieTok. OIIoJOoTBOPEHHE M 3MOPHUOHAIBHOE Ppa3BUTHE
KUBOTHBIX. CITOCOOBI OTITOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.
WuauBuayanbHOe pa3BUTHE oOpraHu3MoB (oHToreHes). Craaum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymkn). Ipodnenue. Tumbl gpodnenus. OcobeHHOCTH
NpoOJieHnsT MJIEKONUTAIOUIMX. 3apObILIEBbIE JIMCTKH (TacTpyssamus). 3akiagka
OpPraHoB M TKaHEW U3 3apOJBIIIEBBIX JIMCTKOB. B3amMHOe BIMSHME 4YacTel
pa3BHBAIOIIErocs 3apojplma (3MOpHOHANIbHAS WHIYKIMSA). 3akiajka IJiaHa
CTPOEHUS JKMBOTHOI'O KaK pe3yJbTaT HEpapXUUECKUX B3aUMOAECUCTBUNA TI'E€HOB.
BnusHune Ha SMOpHOHAJIBHOE pAa3BUTHE pa3IMYHBIX (DAKTOPOB OKpYyXKarollen
Cpeapbl.

PocT u pa3Butue xxuBotHbIX. [locTamMOpuonansHelii nepuos. [IpaMoe u Henpsimoe
pa3Butue. Pa3ButHe ¢ Meramopho3oMm y OECO3BOHOYHBIX M MO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HaueHUE NPSAMOIO0 M HENPSIMOIo pa3BUTHUSA, UX
pacnpocTtpaHeHue B mpupoge. Tumbel pocta >KMBOTHBIX. DaKTOPbl PErysiliuu
pocTa XKUBOTHBIX W uenoBeka. CTaiuu NOCTAIMOPUOHAIBHOIO Ppa3BUTHUS Y
KUBOTHBIX U yesnoBeka. [leprospl oHTOreHesa yenoBeka.

Pasmuo)keHne u pasButue pacrenumit. ['amerodputr u cmopodut. Meiio3 B
JKU3HEHHOM TIMKJe pacreHuid. OOpa3oBaHue crmop B TIpolecce Menosa.
I'ameTtorenes y pacreHuil. OIUIOOOTBOPEHHE W  pa3BUTHE PACTUTEIbHBIX
opranu3moB. J[BoifHOe OIIO0TBOPEHNE Y IIBETKOBBIX pacTeHuid. O6pa3oBaHue u

Pa3BUTHUEC CCMCHU. MexaHu3MBbl PErysIOU OHTOTI'CHE3a Y paCTeHI/Iﬁ " )KUBOTHBIX

3.2

I/ICTOpI/ISI CTaHOBJICHHUSA W  pa3BUTUA TCHCTUKHM KaK HaAyKH. OcHOBHEIC
T€HETUYECKHUE IOHSITHS U CHUMBOJBL [ OMOJIOTHUYHEIE XPOMOCOMBI, aJIJICIIbHBIC
I'CHbI, AJIbTCPHATUBHBLIC IIPHU3HAKU, JOMMHAHTHBIN M peHCCCI/IBHHﬁ IIpU3HAK,
roMo3uroTa, rerepo3urora, 4YucCras JIHNHHA, FI/I6pI/II[I>I, T'CHOTHUII, (1)CHOTI/I1'I.
OcHOBHEIE MCTOABI T'CHCTHUKH: FI/I6pI/I,Z[OJ'IOFI/I‘leCKI/II71, HHTOHOFHHGCKHﬁ,

MOJIEKYJISIPHO-T €HETUYECKH I
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MounorubpunHoe ckpemuBanue. [1epBolii 3akoH MeH1els — 3aKOH eIMHO00pa3us
TUOpUJIOB TIEPBOro MOKOJIeHHs. [IpaBWiio JOMUHHpOBaHus. BTopoil 3akoH
Mengenss — 3aKOH pacileryieHds NOpu3HakoB. lldTonornueckue OCHOBBI
MOHOTHOPUHOTO CKpelrBanus. ['unore3a 4ucTOTh raMer.

Ananmuzupymomiee ckpemuBaHue. [IpoMexyTOuHbI XapakTep HacieI0BaHUS.
Pacmienienne npu3HakoB Npyu HEMOJIHOM JTOMHUHUPOBAHHH.

JuruOpunnoe ckpeuBanue. Tperuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO

HacCJICAOBaHUA IIPU3HAKOB. HI/ITOHOFI/I‘ICCKI/IG OCHOBBEI I[I/IFI/I6pI/I}1HOFO




CKpEIIMBaHU.
CuennenHoe HacnenoBanue npusHakoB. PaGorsl T. Moprana. CuenseHHoe
HACJIeI0BAaHUE TE€HOB, HApyILIECHHE CLEIUIEHHS MEXKIy IeHaMH. XPOMOCOMHas
TEOPHUsl HACIEACTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIM MEXaHU3M OIpeAeIeHUs Ioja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIlii M reTeporaMeTHbIN IMoJ. ['eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMOCOM. HacimenoBaHue IpU3HAKOB, CLEMJICHHBIX C
IOJIOM.

I'enortun kak nenoctHas cucrema. Ilnerorponus — MHOMKECTBEHHOE JIEHCTBHE
reHa. MHOXECTBCHHBIM ajulenu3M. B3auMonelCcTBHE HeEaJUIeIbHBIX I'€HOB.

Komnnementapaocts. Dnuctas. [lomumepus
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BzanmMopeticTBre reHOTHIIA U cpebl Ipu (GopmupoBaHuu Genoruna. I3MeHYUBOCTh
npu3HaKkoB. KauecTBEHHbIE M KOJMYECTBEHHBIE IMPHU3HAKUA. BUIbl M3MEHYMBOCTH:
HEHACJICCTBEHHAS U HACJICCTBEHHASI.

MomudukarmonHas ~ W3MEHYMBOCTb.  Ponb  cpenbl B (pOpMHpPOBAHUU
MoauukaroHHON n3MeHunBocTH. HopMa peakimu npusHaka. BapuannoHHblil psaj
u BapuanmoHHas kpuBas (B. MHWoranncen). CgoiictBa Moau(puUKamOHHOMN
M3MEHYMBOCTH.

T'enoTunmnueckast n3amMeHIUBOCTL. CBOMCTBA M€HOTUIINYECKON M3MEHUYNBOCTH. BUIbI
TCHOTUITUYECKONM M3MEHYMBOCTH: KOMOMHATUBHAS, MYyTaIllMOHHASI.

KomOuHaTHBHAsT M3MEHYMBOCTh. Meiio3 M TIOJOBOM Tpolecc — OCHOBA
KOMOMHATUBHON W3MEHYUBOCTH. POIL KOMOMHATUBHON M3MEHUYMBOCTH B CO3IAHUHU
TeHETHYECKOT0 pa3Ho00pa3us B Mpeesiax OJHOro BU/A.

MyTtanronHasi I3MEHYMBOCTh. BUbl MyTalMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHbIE W WHAYUMPOBAHHBIE MYTallMHM. SAepHbIE U IUTOIIa3MaTHYECKUE
MyTauuu. CoMaTUYECKHUE U MOJIOBbIE MyTaluu. [[pUyMHbI BOSHUKHOBEHHS MYyTallH.
MyTarenbl ¥ WX BJMSHUE HAa OPraHuM3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO
nporiecca. 3aKOH TOMOJIOTMIECKHX PSAIOB B HacjeacTBeHHOoM n3MeHnunBoctu (H.H.

BaBI/IJ'IOB). BHe;mepHa;I N3MCHYMBOCTh U HACJICACTBCHHOCTD

3.5

Kapuotun denoBeka. MexayHapolHas mporpaMma HCCIEIOBaHUS T'€HOMa
yeyoBeka. Meroabl  M3Y4eHHMS TEHETUKH  YeJIOBEKa: T'€HEeaJOrMYeCKuid,
OJIM3HEIIOBEIH, IUTOT'€HETHUECKHUIA, MOMNYJISIITUOHHO-CTATUCTUYECKU,
MOJICKYJISIPHO-T €HETUYECKHH. CoBpemMeHHOe onpeneyeHne reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUITMPOBAHUE, B TOM UYHCJE C TTOMOIIBIO
[MIIP-anaim3a.  HacnencTtBeHHble  3a0oiieBaHUs  4YelIOBeKa. | €GHHbIE W
XpOMOCOMHBIE 0o0se3Hn YeJ0BeKa. bone3nn c HaCJIEeICTBEHHOU
MPEAPACIIONOKEHHOCTHI0. 3HAUEHUE MEIUIUHCKON T€HETUKHU B MPEIOTBpAIlCHUH

U JICYCHUH T'€HETHUYESCKHUX 3a00eBaHmii yeaoBeka. CTBOJIOBEIE KIETKU




3.6

JomecTrkanuus u cenekuus. 3apoxaeHUe CeNeKIUH U JoMecTukanuu. Yuenne H.H.
BaBuiioBa 0 meHTpax MPOUCXOXKACHUS W MHOTro00pasusi KyJIbTYPHBIX pPaCTCHHI.
Ponb cenexkuuu B co37aHMU COPTOB PACTEHHMI U MOPOJ KUBOTHBIX. CopT, mopoja,
HITaMM. 33aKOH T'OMOJIOTMYECKHX PAJIOB B HACIEACTBEHHOM u3meHunmBoctu H.M.
Bagsuiosa, ero 3HaueHHe 1J1s1 CENIEKIIMOHHON pabOTHI.

MeTtonsl ceneKuuoHHONM paboThl. VICKycCTBEHHBINT OTOOp: MacCOBBIM U
VHIUBUIyaIbHBIN. DTarmsl KOMOMHAIIMOHHOH CCIICKIIMH. UcnreiTanue
NpOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBIO OIEHKU
(eHOoTHIIa TOTOMCTBA U OTOOP IO TEHOTHITY ¢ moMoInbko aHamm3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKITMOHHOW pa0boThl. PamuannoHHbIi 1
XUMUYECKUA MyTareHe3 KakK MCTOYHMK MYTalud y KyJIbTYpHBIX GopMm
opraHu3sMoB. Mcnonb30BaHME TE€HOMHOIO PEOAKTUPOBAHUSA U METOHOB
pexomOuHaHTHBIX JIHK 117151 mosmydeHust ICXOAHOTO MaTepuaa s CeJISKIINH.
[Tonmyyenne mnonumionaoB. BHyTpuBHaoBas THOpuamM3anus. bImM3KopomcTBeHHOE
CKpelIMBaHKue, WM WHOpUAMHT. HepojCTBEHHOE CKpEIMBAHWE, WM ayTOPHWJIWHT.
I'ereposuc u ero nmpuuunsl. Mcrnonb3oBanue rerepo3uca B cenekuuu. OtnanéHHas
rubOpuanzanms. [Ipeogonenne Oecruioausi MEKBHUIOBBIX THOPUAOB. JlOCTHIXKEHUS

CCJICKIINHN paCTeHI/Iﬁ " JKMBOTHBIX

3.7

OOBeKTHI, UCNOB3yEMbIE B OMOTEXHOJOTHH, — KIIETOYHBIE U TKAHEBBIE KYIbTYPBHI,
MUKpPOOPraHHU3MBbl, HMX XapakTepucTuka. TpaauiioHHas OHOTEXHOJIOTHUS:
xneborneyeHne,  MOMYYeHHE  KHCIOMOJIOYHBIX  TPOAYKTOB,  BHHOJENHE.
Muxkpobuonorndeckuii cuHTE3. OOBEKTH MHKPOOUOIOTHYECKUX TEXHOJOTHH.
[IpousBoacrtBo  Oenka, AMHUHOKHMCIOT M  BHTaMUHOB. UckyccTBeHHOE
OIUIOAOTBOpPEHUE. PEKOHCTpYKIMS SUIEKICTOK U KJIOHUPOBAHUE IKUBOTHBIX.
MeTton TpaHCIIaHTAlMU 1P KIETOK.

XpoMOcOMHass M Te€HHas UWHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W
KoHCTpyupoBanue pekomOuHaHTHBIX JIHK. JlocTwkeHus u mepCcrleKTUBBI
XpOMOCOMHOW M TE€HHOM WHXXeHepuu. MeauiuHCKue OHOTEXHOJIOTHH.

Hcnonp30BaHne CTBOJOBHIX KIIETOK

Cucrema u MHOFOO6pa?>I/Ie OpPraHu4YCCKOro Mupa

4.1

buonornueckoe = pazHooOpasume  opranuzmoB.  CoBpemeHHass ~— cucrema
oprannyeckoro wmupa. I[IpuHIunsl kinaccupukauuu opraHu3mMoB. OCHOBHBIE
CHUCTEMATHU4ECKUE I'PYIIIBI OPraHU3MOB.

Oco0OeHHOCTH CTpPOEHUS! U JKU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpPraHHU3MOB.
bakrepuu, apxeu, OJHOKJIETOYHbIE TPUOBI, OAHOKIETOYHBIE BOAOPOCIH, APYrHe
npoTUCThl. KoOHManbHbIE Opraiu3Msl. [[BHKEHUE OJHOKIETOYHBIX OPraHU3MOB:
amMEOOMIHOE, JKTYTHKOBOE, PECHUYHOE. 3alUTa y OJHOKJIETOUYHBIX OPraHHU3MOB.

PazapaxuMoCTh y OTHOKIETOUYHBIX OPraHUu3MOB. TakcHChI




4.2

MHoOrokaeTouHblie pacTeHus. B3auMocBs3b 4acTell MHOTOKJIETOYHOI O OpraHu3Ma.
TkaHu, Oprabl U CHCTEMBl OPraHOB MHOI'OKJIETOYHOrO opraHusma. Opranusm
Kak eAauHoe 1enoe. TkaHu pacTeHuil. Tumbl pacTUTENbHBIX TKaHEHM:
o0Opa3oBarenbHas, IMOKPOBHAs, MPOBONAIIAS, OCHOBHAs, MEXaHHUYECKas.

OcobenHocTu cTpoeHust, PYHKIIUH 1 paclioNoKEHUsI TKAaHEH B opraHax pacTeHUI
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BereraTuBHbBIE U reHEpaTUBHBIEC OpraHbl pacTeHUi. OYHKIUHU OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuii. J|BuxeHrne MHOTOKJIETOYHBIX PACTEHU: TPOIIU3MBI U
Hactuu. IloryomeHne BOJBI, YIJIEKUCIONO Tra3a M MUHEpaJbHBIX BELIECTB
pactenusmu. J{pixanue pacteHuid. Juddysust razoB uepe3 MOBEpXHOCTb KIIETKH.
TpancopTHble cUCTEMBl pacTeHMil. Bbinenenwe y pacteHui. 3ammra |y
MHOTOKJIETOUHBbIX pacTeHuil. Kyrtukyna. CpeacTBa MacCUBHOM M XUMHUYECKOH
3a1UThl. OUTOHLIUIBI.

PasppaxxuMocTe M peryssiuus y opraHu3MoB. PaznpaxuMocTs M perymsiuus y

MHOI'OKJICTOYHBIX paCTeHHﬁ. PocroBrie BCIICCTBA U NX 3HAYCHUC

4.5

MHOroK/IeTOYHbIE  JKUBOTHBIE. B3aMMOCBSI3b  YacTe  MHOI'OKJIECTOYHOI'O
opranu3Ma. TkaHu, OpraHbl U CUCTEMbl OPraHOB MHOI'OKJIETOYHOTO OpraHu3Ma.
Opranusm kak enuHoe 1enoe. I'omeocra3. TkaHU )KMBOTHBIX W 4YeJIOBEKA. THIIbI
JKUBOTHBIX TKaHEW: HMNUTEIMAJIbHAs,, COCAMHUTENIbHAS, MBbIIICYHAs, HEpPBHAs.
OcobenHocTH CTpOeHHMs, (YHKIMI M PACIOJOXKEHUS TKaHEH B OpraHax

JKHUBOTHBIX U YEJIOBCKA

4.6

OpraHbl U CUCTEMBI OPraHOB XUBOTHBIX. DYHKIIMM OPraHOB U CHUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKeneTsl OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil u BHyTpeHHMH ckeneT. CTpOEHHE U THIBl COEIUHEHMS
KOCTEH.

JIBUKEHHE MHOTOKJIETOYHBIX JKUBOTHbIX. IluTaHme sxuBoTHBIX. IluTanue
II03BOHOYHBIX JKUBOTHBIX. [IpIxaHue *UBOTHBIX. KoxkHoe npixanue. XKabepHoe u
JErOYHOE JbIXaHHE.

JIpIxaHue TO3BOHOYHBIX JXMBOTHBIX. OBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS
NE€TKUX ITO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHAs CHCTEMaA 4deloBeKa. MexaHusm
BEHTWIALMN JIETKUX y MNTUI M MIEKONUTAlOIMX. TpaHCIOPT BewiecTs Yy
OpraHu3MoB. TpaHCHOpPT BEIIECTB y >KMBOTHBIX. KpoBeHOCHas cucrema u €€
opransl.  KpoBeHOCHass ~ cucreMa  ITO3BOHOYHBIX  KMBOTHBIX.  Kpyrum
KpoBOOOpaImieHusi. DBOJIIOLUOHHBIE YCIOKHEHHUS CTPOCHUS KPOBEHOCHOU
CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX. BblaeneHue y opraHusmoB. BwiaeneHue y
KUBOTHBIX. CokpaTuTenbHbIE BaKyosu. Opransl BblieacHUs. CBs3b MTOJIOCTH TENA
C KPOBEHOCHOM W BBIJCIMUTEIIBHOM CUCTEMaMH. BplaeneHue y IO3BOHOYHBIX
KUBOTHBIX. 3alllTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. [lOoKpoBBl M HX

IIPOU3BOJHBIE.




Pa3ipaxuMoCTh M peryssinus y opraHu3MoB. Pa3npakuMoCTh y OJTHOKICTOYHBIX
oprann3MoB. Takcucel. Pa3npakUMOCTh W peryisiius Yy MHOTOKJICTOYHBIX
pacteHuil. PocToBbI€ BellecTBa U UX 3HAUYCHHUE.

HepBHas cucrema u pedieKTOpHAs PEryisiius Y MHOTOKIETOYHBIX JKUBOTHBIX.
HepBHas cuctema u e€ oTembl. DBOIIOIMOHHOE YCIOKHEHHE CTPOCHUST HEPBHOM
CHCTEMBI Y )KHBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm uist dQPeKTHBHONH (HYHKIIMOHAIBLHOU
AHHOTAIlMM  TEHOMOB, TPaHCKPUTITOMOB, IPOTEOMOB,  METab0JIOMOB

MUKpPOOPraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA 1 €TI0 310PpOBLEC

5.1

OpraHbl ¥ CUCTEMBI OpPraHoB 4esioBeka. OTAeNbl FOJOBHOI'O MO3Ta MO3BOHOYHBIX
KHUBOTHBIX. Pedekc u pednexropHas nyra. be3ycioBHbIE U YCIOBHBIE
pednexcol. I'ymopanbHas perymisiius ¥ SHIOKPUHHAs CHUCTEMa >KUBOTHBIX H
yenoBeka. JKene3bl SHIOKPUHHON CUCTEMBI M UX TOPMOHBIL. J[elicTBHE TOpPMOHOB.
B3aumocBsi3p HEpBHOW M HHAOKPHUHHOM cucteM. [umoranamo-runodusapHas

cuctema. Pedrekc u pedaekropHas nyra. be3ycioBHbIC U yCIIOBHBIE pedIeKChI

5.2

3amuTa opranu3ma ot OonesHel. IMMyHHas cucrtema 4esnoBeka. KieTouHslil u
TyMOPaJIbHBI HWMMYHHUTET. BpOXAEHHBIH, TPUOOPETEHHBIM CreUpUYCCKHMA
uMMyHUTET. Teopuss KIOHaNbHO-ceNeKTUBHOro uMMyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamurenbHble OTBEThl OpraHusmMoB. Poib

BPOXKIEHHOTO IMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUN
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KpoBenocnast cucrema u e€ opransl. Cepjie, KpOBEHOCHBIE COCYIbl U KpPOBb.

Kpyru kpoBooGpamienus. Pabora cepana u e€ peryisanus
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HLIXﬁHI/Ie YCJIOBCKA. ,211/1(1)(1)}/31/5[ Ta30B 4C€PE3 MOBCPXHOCTh KIICTKH. HI)IXaTeJ'II)HaH
CUCTEMA YCJIOBCKA. ,HBIXaTeJ'IBHaH IMOBCPXHOCTD. PGFYJ'IHLII/IH JAbIXaHUs.

JlpIxaTenbHbIe 00bEMBI

5.5

HI/IH_ICBapI/ITeJIBHaﬁ cucreéMa 4YcCJIOBCKA. OTI[CJIBI NMUIICBAPUTCIIBHOI O TpPAKTA.
HI/IH_IeBapI/ITeJIBHbIe KCIIC3bI. BHy’I’pHHOJ’IOCTHOC nu BHYTPUKIICTOYHOC

IMUIICBAPCHUC

5.6

ITokpoBel u mx mnpousBogHbie. Opransl BbiaeneHus. I[louku. CtpoeHue u
¢yHKkuMoHUpoBaHUE HedhpoHa. PUIbTpals, CeKpelns U o0paTHOE BCAaChIBAaHUE

KaK MEXaHU3Mbl pabOThl OpraHoB BblieneHus. OOpazoBaHuE MOYH Y YEJIOBEKA

5.7

I[BI/I)KCHI/IC YeJIoBeKa: MbIeuHas crucrema. CKelleTHBIC MBIIIIBI W HUX pa60Ta.

CtpoeHue v TUMBI COETMHEHUS KOCTEN

Teopus aBomronnu. Pa3Butue xu3nu Ha 3emiie

6.1

OpomounoHHas Tteopus Y. JlapBuHa. Ilpennocbulku  BO3HHKHOBEHUS

JnapsuHu3Ma. JKusHb 1 Hay4yHas fgesaTenbHoCTh Y. JlapBuHa.




JBuxyme cuisl 3Bomonuu BUAoB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTh
pa3MHOXKE€HUSI OpraHM3MOB, HACJEJCTBEHHAas HW3MEHUYUMBOCTb, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOP).

Odopmienne cuHTeTHueckoil Teopuu 3Bosonuu (CTD). Heitrpansnas Teopus
sBomonuu. CoBpeMeHHasi HBOJIIOLMOHHASL OMoyorus. 3HaueHHE HBOJIIOLMOHHOMN

Teopuu B POpMUPOBAHUY E€CTECTBEHHO-HAYYHON KapTUHBI MUPa

6.2

[Tonmynauus kak sJaeMeHTapHas eAuHHIa 3BOMIONUU. COBpEMEHHBIE METOIbI
OLIEHKM TEHETUYECKOr0 pa3sHooOpaszus M CTPYKTypbl monyisiuil. V3meHeHue
reHooH/Ia TOMYJSALIMUA KaK D3JIEMEHTapHOE »JBOJIOIHMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro papHoBecus J[x. Xapau, B. BaiinGepra.

DOnemeHTapHble (QAKTOpPBl (OBUXKYIIME CHJIBI) HBOJIOUUUA. MyTallMOHHBIHA
nporecc. KomOunatuBHas wu3MeHUMBOCTh. Jlpeiid reHoB — ciydaiiHble
HEHAIpaBJICHHbIE W3MEHEHHs 4YacTOT ajuiened B monysinuax. Oddexr
OCHOBATEIIA. Murpauuu. N3onsanus MOy JIALAN: reorpaduueckas
(mpocTtpaHcTBeHHAas), OMonIorudeckas (pempoayKTUBHAS).

EcrectBenHblii 0o1O0Op — HampaBmsttouwmii  ¢axktop 3Bomonuu.  DPopmel
€CTECTBEHHOr0 0TOOpa: JBMXKYILIMHM, CTaOWIM3UPYIOLIUM, pa3pblBaOLIMiA
(mu3pyntuBHbIN). [Tos10BOI 0TOOP.

[Ipucroco0NeHHOCT, ~ OpPraHu3MOB  KaK  pe3yidbTaT  MHUKPOIBOJIOLHUU.
Bo3zHukHOBEHHE  TPUCIIOCOONIGHWH Yy  OpraHm3mMoB.  ApoMopdo3sl U
uanoanantauuu. [Ipumepsl npucnocobienuit y opranu3mMoB. OTHOCHTEIbHOCTD
HPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykrypa. BuaoobpasoBaHue Kak —pe3ysbTaT
MUKposBomonuu. M3omsiuus — kioueBoil (aktop BuaooOpazoBanus. Ilytu u
CIOCOOBI BH1000pa30BaHMS: aJIONaTPHIECKOE (reorpaduueckoe),
CUMIIATpUYECKoe  (PKOJOTUYECKOEe),  «MTHOBEHHOE»  (TIOJIMILIONIU3AIlHs,
rubpuanzays). JmuTensHOCTh SBOTIOIIMOHHBIX MPOIIECCOB.

MexaHnu3mbl GOpMUPOBAHUS OHOJIOTHYECKOro pa3Hoo0pa3usl.

Ponb 5BOMIOIMOHHOI OHONOTMU B pa3pabOTKe HAYYHBIX METOJOB COXPaHEHUS
O6uopaznooOpasusi. MUKpPOIBOMIONUS W KOJBOJIOLHMS TAapa3sUTOB U UX XO35EB.
MexaHnu3mbl HOpMHUPOBaHUS YCTOMUHUBOCTH K @aHTUOMOTHKAM U CIIOCOOBI OOpbOBI

C HEH

6.3

MeTtoasl u3ydeHuss MakpodsBomonuu. I[laneoHTorornyeckne MeTOnbl W3YYCHUS
spomonuu. [lepexomaubie GopMbl U PUTOTEHETHUECKUE PSIIBI OPraHU3MOB.
Buoreorpaduueckue Mmetonbl nuzydeHus sBomonnn. CpaBHeHne (GIOpsl U GayHbI
MaTEpPHUKOB U OCTPOBOB. buoreorpaduueckue odbmactu 3emum. Buasl-sHAEMUKT U
PEITUKTHI.

9M6pI/IOHOFI/I‘IeCKI/Ie u CpaBHI/ITeJ'II)HO—MOp(l)OJ'IOFI/I‘IeCKI/IC MCTOJbI H3YyUYCHUA




HBOMIONMH. ['€HEeTMUEeCKne MEXaHHM3Mbl HBOJNIOIUU OHTOTCHE3a M TOSBIICHUS
SBOJNIIOIIMOHHBIX  HOBIIECTB. [ OMOJIOTMYHBIE W  aQHAJOTUYHBICE  OPTaHBHI.
PynumenTtapasle  opraHbl W aTaBU3Mbl.  MOJEKYISPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MATEeMaTHYECKHE  METOAbl  M3YyYCHUS  IBOJIIOLHH.
['omonornunasie TeHbl. COBpEMEHHBIE METOABI MOCTPOSHUS (DUIIOTEHETHYECKIX
JIePEBbHEB.

XPpOMOCOMHBIE MYTAllUU U HBOJIOLIUSI TEHOMOB.

O6mme 3akoHOMepHOCTH (mpaBuiia) sBotonu. HeoOpaTumocTh 3BONIOIUU.

AnantuBHas paguanua. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLUU

6.4

Hayuynple rumore3sl NpPOUCXOXKIEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcrnepmus. JloHayuHble IPEICTaBICHUS O 3aPOKICHUU KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSAHHOIO CaMO3apOXKIEHUS )KU3HU U €€ OMPOBEPKEHUE OINBbITAMU
®. Penu, JI. Cpnamnanuanu, JI. Ilactepa. IlpomcxoxineHue KU3HH U
acTpoOHOJIOTHsL.

OcHOBHBIC 3Tallbl HEOPraHWYECKOW sBoonnu. [lmanerapHas (reosoruveckas)
IBOMIOLMUS. XHMMHMUYECKas »HBOJMOLMS. AOHOreHHBbIH CHHTE3 OpraHu4YecKuX
BeniecTB n3 Heopranmdeckux. Ombir C. Munnepa u I'. KOpu. O6paszoBanue
nonuMepoB U3 MoHoMmepoB. Koanepsatnas runoresa A.M. Omnapuna, rumnoresa
nepBuyHOro OynapoHa JDk. XosjaeiHa, reHermyeckas rumore3a [. Mémrepa.
Pu6osumer (T. Yek) u rumore3a «vmmpa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHUE IPOTOKJIETKH.

Hctopus 3emsm u meronsl €€ usyuyeHus. Mckonmaemble OpraHM4eCKHE OCTaTKH.
I'eoxpononorus u e€ meroapl. OTHOCUTENbHAs M AOCONIOTHAS T€OXPOHOJIOTHS.
["'eoxpoHoOrnyeckas mKaja: 30Hbl, 3pbl, IEPUO/IBI, SITOXH.

HavanbHble 3Tanbl opraHn4yeckod 3Bostoluu. [losBieHHe M 3BOJIIOIUS M EPBBIX
KJIETOK. OBOJIONUS MeTabonu3ma. BoO3HUKHOBEHHE TEpPBBIX HSKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHaJIor MepPBBIX Ha 3eMJie COOOIIEeCTB.
CrpomaTonuThl. [IpokaproTsl U 3yKapHOTHI.

[Ipoucxoxnenue 3ykapuoT (cUMOUOreHe3). DBOJIOIMOHHOE TMPOUCXOXKICHHE
BUpPYyCOB. [IponcxoxkaeHne MHOIOKJIETOYHBIX OpraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYyIII MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE JTalbl HBOJIONUU BBICIIMX pacTeHuil. OCHOBHBIE apoMopdo3bI
pactenuii. Bpixox pacreHunii Ha cymy. [losBneHue CHnopoBbBIX pacTeHUH U
3aBoeBaHue umu cymu. CeMmeHHble pacTeHus. I[IpoucxoxaeHue LBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tanbl 3BOJIOLMUU KUBOTHOrO MHpa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benpckas dayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
Tunos. IlepBbie XopaoBbIe KUBOTHBIE. JKU3HB B BOJE. DBOJIIOLNS TO3BOHOYHBIX.

[Ipoucxoxnenne am¢puoduit n pentuinumid. IIponcxokaeHre MIIEKOMUTAIONINX U




ntul. [lpuniun kmoueBoro apomopdosa. OcBoeHHE O€CO3BOHOYHBIMH U
MI03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie IO 3paM U IEepUOJaM: apXeu, MPOTEepPO30M, NaIeo30u,
Me3030, KaitHo30i. OOmas XapakTepUCTHKa KiMMaTa H TE€O0JOTHYECKUX
nporieccoB. [TosBaeHre 1 pacBeT XapaKTEpPHBIX OPraHU3MOB. YTieo0pa3oBaHUE:
€ro ycJOBHUS U BIMSIHHE Ha Ta30BbIil cocTaB aTMOC(hepHI.

MaccoBble BBIMHpPaHUS — DKOJOTMUECKME KpH3UChl mnpouuioro. Ilpuumubl u
CIIEZICTBUSI MAacCOBbIX BbIMUpaHU. COBPEMEHHBIH 3KOJOTMYECKUM KpPHU3UC, €ro

0CcO00EHHOCTH

6.5

Pazgensl u 3amauum  aHTpomnojoruu. Mertoasl aHTponosiornu. CTaHOBJIEHUE
IPECTAaBICHUM O IPOUCXOKIECHUU YesioBeka. COBpEMEHHbIE HayYHbIE TEOPHH.
CxoncTBO uenoBeka C KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE YEeIOBEKa.
CBuzerenbcTBa  CXOJCTBA  4YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTEIHHO-
Mopdomoruueckue, AMOPHOJIOTHYECKHUE, (U331 0JI0r 0-OMOXUMHYECKHE,
noBeaeHueckue. OTIIMYHS YeI0BEKA OT )KUBOTHBIX. [IpIMOX0KIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE FOJIOBHOTO MO3ra U BTOPOW CUTHAJIBLHON
CUCTEMBI.

JBuxyime cuibl (QakTopbl) aHTPOMOreHe3a: OWONIOrHMYecKue, COIHalbHBIE.
CooTHomieHre OMOIOrHYECKUX U COLMATIBHBIX (JaKTOPOB B AHTPOIIOT€HE3E.
OCHOBHBIE CTaJIMM aHTPOINOTreHe3a. ABCTPATIONUTEKH — IBYHOTHE MPEIKH JTOCH.
YenoBek  yMmenblid, MEpBbIE U3TOTOBJIEHUSA  Opyauil Tpyaa. Yesoek
OpSIMOXOSIIIMKA W TEpBBIA BBIXOA JroAed 3a mpenensl Adpukn. YenoBek
reienp0eprckuii — OO MPEIOK HEaH/IePTabCKOTO YellOBeKa M YelIoBeKa
pasymHoro. YenoBek HeaHJEPTaIbCKUI KaK BHUJ JIIOJACH XOJIOAHOIO KJWMarTa.
UYesioBeK pa3yMHBIM COBPEMEHHOTO THWIA, JICHUCOBCKUU 4YEJOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenaMu AQpuki.

DBOMIONMST COBPEMEHHOTO 4YeloBeKa. EcTecTBEHHBIH OTOOp B MOMYJISIUAX
yenoBeka. MyTalmoHHbIN mponecc u noaumopdusm. [lonmynsiuoHHbIE BOJHBI,
npeiid reno, murpanus u «3(pQexT ocHoOBaTeN » B MOMYJIALUAX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckue pacel. llonstme o pace. bonpmme pacel:  eBponeougHas
(eBpa3miickasi), aBCTpaJio-HerpougHasi  (dKBaTOpHajbHAs), MOHTOJOHIHAS
(azuarcko-amepuKaHckasi). Bpemss U myTtu pacceneHHs 4YeJIoBEKa IO IIJIaHETe.
EnunctBo  dyenoBedeckux pac. HaydHas  HeCOCTOATENbHOCTh — pacu3Mma.
[IprcmocoOIeHHOCTh 4YelIOBeKa K Pa3HBIM YCJIOBHSM OKPYXKAIOMIEH Cpembl.
Brusaue reorpaduueckoit cpenpl u apelida TeHOB Ha MOpP(ONOTHI0 U

(bM3HOJIOTHIO YeTOBEKa

DKOCHCTEMEI U MpUuCymue MM 3aKOHOMECPHOCTH




7.1

Pasneinsl u 3agaun sxonoruu. CBsA3b 9KOJIOTUH € APYTUMHU HAYKaMU.
Metonsl skonoruu. IloneBble HaOmoneHUA. OKCIEPUMEHTHI B HIKOJIOTHH:
npupogHble M JabopatopHble. MoaenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPYXAaIOIIeH Cpebl: TOKAIbHBIA, PErMOHATBHBIN U rI100abHBIHI

7.2

Okonorudeckue (akTopbl W 3aKOHOMEpPHOCTH uX aedctBus. Knaccupukanums
IKOJIOTUYECKUX  (HaKTOpOB: aOMOTHUECKHE, OWOTHYECKHE, AaHTPOIOTrCHHBIE.
OO0mme 3aKOHOMEPHOCTH JeHcTBUSL dKojoruueckux (aktopos. IIpaBuio
munumyMa (K. Hlnpenrens, FO. JIubux). TomepaHTHOCTb. DBPHOUOHTHBIE U
CTEeHOOMOHTHBIE OPraHU3MBI.

Abuornueckue (akTopsl. CBeT Kak skojorudeckuii daxrop. JlelicTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHMH M JKUBOTHBIX IO OTHOIIEHUIO K cBeTy. CHUrHajbHas poJb CBETA.
doTonepruoausM.

Temnepatypa kak »dkojoruueckuil Qaxrtop. [lelictBue TemmepaTypbl Ha
opranu3Msbl. [10MKNIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIC U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxnocte kak oskomormueckuil Qaxrtop. Ilpucmnocobnenus pacTteHUH K
HOJJIepKaHNI0 BOoAHOro OanaHca. Knaccudukanus pacTeHH MO OTHOIIEHUIO K
BoJe. [Ipucrioco6iieHust dKUBOTHBIX K U3MEHEHHUIO BOJHOTO PEeXUMA.

Cpenpl o0OuTaHMsI OpraHuU3MOB: BOJHAas, HAa36MHO-BO3]yIlIHAas, I1OYBEHHad,
ryOMHHas  TOANOYBEHHAs, BHYTpUOpPraHu3MeHHas.  DU3MKO-XUMHUYECKHE
O0COOEHHOCTH cpexl oOuTaHus opraHu3MoB. [IpucriocoOiieHHs OpraHU3MOB K
YKU3HU B Pa3HbIX Cpelax.

buonornyeckue putMel. Buemnue u BHyTpeHHuEe puTMbl. CyTOUHBIE U TOIUYHBIE
puT™bl. Ilpucnoco6ieHHOCTh OpPraHM3MOB K CE30HHBIM H3MEHEHUSM YCIIOBHIA
KU3HU.

XKuznennsle ¢popmbl opraHuzMoB. IloHsTHEe 0 *u3HeHHON (dopme. JKU3HEHHBbIE
(GopMbI pacTeHUi: AepeBbsl, KYCTAPHUKH, KyCTApHUUYKH, MHOIOJETHHE TpPAaBBbI,
ofHojeTHHE TpaBbl. JKU3HEHHbIE (POPMBI )KUBOTHBIX: THAPOOHOHTHI, F€OOMOHTHI,
a’pobroHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue ¢akropel. Buabsl OMOTHUECKUX B3aUMOJENCTBHUM: KOHKYpPEHLHS,
XMIHUYECTBO, cuMOM03 u ero ¢gopmsl. IlapasuTtusm, koomepaius, MyTyaiusM,
KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMozelcTBus  (Tomuyeckue, ¢opuueckue, (abpuueckue). 3HayeHHE
OMOTHYECKHUX B3aMMOJEHCTBUI JJs CYyIIECTBOBAaHUS OpraHU3MOB B Cpefe

obutanwus. [IpHHINI KOHKYPEHTHOTO UCKITFOUEHUS

7.3

DKOIOTrHYECKHEe XAPAKTCPUCTUKU ITOIYJISALINHU. HOHYJ'ISIHI/IH Kak OMoJiornyeckast

cucrema. Poib HCOAHOPOAHOCTHU CPCIbI, (1)I/ISI/I‘ICCKI/IX 6apLep0B 1 0COOEHHOCTEH




Ouonoruu BUJ0B B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYpPBI MOMYJISLIUMN.
OcHOBHBIE ITOKA3aTeIW MOMYJSALUUU: YUCIEHHOCTh, IJIOTHOCTh, BO3pacTHas M
II0JIOBAasi  CTPYKTYpa, POXAAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTPALIHSL.

Oxonornyeckas CTpykrypa mnomnyiasuuud. OIeHKa YHCIEHHOCTH MOIMYJISALHH.
JlnHaMuKa monmyssnuu U e€ peryyslud. buoTudeckuil moTeHIMasl MOIMYyJISLUN.
MonenupoBanue IMHAMMKMA — TOmyssiquu. KpuBble pocTa  YUCICHHOCTH
nonyisiuuu. Kpusble BbDKMBaHUSA. Peryssiius 4MCIEHHOCTH IONYJIILUN: POJb
(GakTOpOB, 3aBHCAIIMX M HE 3aBHCAIIMX OT IUIOTHOCTU. OKOJOTMYECKHE
crpateruu Buaos (r- u K-crparerun).

[lonsitue 00 »sKonoruueckoil Hume Buaa. Mectoodburanue. MHoromepHas
Mozenb 3kosiorndeckord Humm Jx.M. XatumHCOHa. PazMepbl 3KOJIOrm4eckon
Huiy. [loreHnnansHas 1 peanu3oBaHHasi HALIH.

Bun kak cucrema nomyisanuil. Apeansl BUAOB. BuIbBl M MX JKU3HEHHBIE
cTpaTeruud.  3aKOHOMEPHOCTM  IOBEACHMS M MUIPAlUMd  JKUBOTHBIX.

buonoruueckne nHBa3uU YYXCPOAHBIX BUIOB

7.4

CoobmiectBa opraHuzMoB. buonenos3 u ero crpykrypa. CBsizu Mexay
opraHm3mMamMu B OuoleHo3e. JKocucTeMa Kak OTKpbITas cucrema (A.JDxk.
Tencnu). DyHKUMOHATBHBIE OJOKH OPraHU3MOB B JKOCHCTEME: MPOAYIICHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHH. Tpoduueckue memnu u CeTH.
Abuornueckue OnMoku 3kocucteM. [1ouBBI M Wil B 3KkocucTeMax. Kpyrosopor
BELIECTB ¥ TOTOK SHEPTUH B IKOCHCTEME.

OcHOBHBIE TIOKa3aTeNM 3KOCHCTeMBbl. buomacca W mpoaykiusi. DKOJIOrHUecKue
MUPaMUIbI YUCENT, OMOMACChI U DHEPTHH.

HampapieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuunbie U
BTOPUYHBIE CYKLIECCHM M UX HPUYMHBIL. AHTpPOIOI€HHbIE BO3JEHUCTBUSA Ha
cykueccun. KnnmakcHnoe coo0riectBo. buopaznoobpasue u mojiHora KpyroBopora
BEIIIECTB — OCHOBA YCTOWYUBOCTHU COOOIIECTB.

[Ipupogneie 3KocUCTEMBl. AHTPONOIE€HHBIE 3KOCUCTEMBL. ArpPO3IKOCHCTEMA.
Arporienos. Paznuuns Mexay aHTpONOTr€HHBIMU U ITPUPOJTHBIMU YKOCHCTEMaMH.
Ypb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. I'oponckas ¢diopa u
(ayna. CuHaHTpOnU3aIus ropojickor (ayHsl. buonorndeckoe u X031 CTBEHHOE
3HAQYCHHUE arpoO’KOCUCTEM M YPOOIKOCHCTEM. 3aKOHOMEPHOCTH (hOPMHUPOBAHUS
OCHOBHBIX B3aMMOJICICTBHI1 OPraHU3MOB B DKOCHUCTEMAX.

[lepeHoc sHEpruM M BEMIECTB MEKIY CMEXKHBIMU 3KOCHCTEMAaMU. Y CTOWYHUBOCTh
OPraHU3MOB, TMOMYJSLIMH W SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U

AHTPOIIOr€HHBIX BO3/IEHCTBUI

7.5

buocpepa — obOmennanerapHas oOojouka 3eMJid, TJ€ CYLIECTBYET WU




cyliecrBoBajia u3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKuBoe BemecTBo 0nochepsl U ero GyHKIHUH.
3aKOHOMEpPHOCTH cyulecTBOoBaHUsS Ouocdepbl. OcobeHHocTH Ouochepsl Kak
ro0abHOM  dKOcUCTeMBbl.  J[MHamMudeckoe  paBHoBecne B Omocdepe.
KpyroBopoTsl BemiecTB W OHOr€OXMMHYECKHE IUKIBI (yIrJiepoaa, a3oTa).
PutmuuHOCTS siBNIeHUH B Onocdepe.

3oHanbHOCTh Onochepsl. [lonsaTne o Guome. OCHOBHBIE OMOMBI CYIIU: TYHApA,
XBOIHBIE JIeCa, CMEIIAHHBIE W IIMPOKOJMCTBEHHBIC JIeCa, CTENH, CABAHHBI,
IMYCTBIHM, TPOIHMYECKHE Jieca, BBICOKOrophsi. Kimmar, pacTuTenpHBIA U
KUBOTHBIM MUP OMOMOB CYIIH.

CrtpykTypa U (yHKIHS KHBBIX CHCTEM, OI[EHKAa MX PECYpCHOTO MOTEHLHANA H

6uocepHbIx QyHKINN

7.6

DKOJOTUYECKHE KPU3UCHl U UX NMpUYUHbL. Bo3aeiictBue yenoBeka Ha Ouochepy.
3arpsi3HeHHE BO3AYIIHOM cpeabl. OXpaHa BO3yXxa. 3arpsA3HEHUE BOJAHOM CpENbL.
OxpaHa BOxHBIX pecypcoB. Paspymenue moussl. OXpaHa ITOYBEHHBIX PECYpPCOB.
N3MeHnenue kimmara.

AHTpPOINIOr€HHOE BO3/CHCTBHE HA PACTUTENBHBIA M KUBOTHBIM MHp. OxpaHa
pPacTUTENbHOIO U KUBOTHOrO Mupa. OCHOBHBIE MPHUHIUIIBI OXpPaHbl MPUPOJBI.
Kpacubsie xuuru. Ocobo oxpansemble mnpupognsie Tepputopun (OOIIT).
boranunueckue caibl 1 30010rMUECKUE TTAPKH.

OCHOBHBIE TPUHLUIIBI YCTOWYMBOTO PAa3BUTUS 4YEJIOBEUYECTBA W TMPUPOABL.
PanonansHOE  TPUPOAOIONB30BAHME M COXpaHEHHE  OMOJIOrHYecKOro

pazHooOpa3zust 3eMiau




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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