MMHHUCTEPCTBO IMPOCBEIEHUS POCCUIICKON ®EJIEPALIUA

MunuctepcTBo 00pa3zoBanus M Hayku Kypckoii o0s1acTu
Ynpasienue o0pa3oBaHusi, 10 JeJ1aM MOJIOAEXKH, 10 PU3NMYECKOH KYJIbTYpe U CIIOPTY
aanvmuuuctpanun 7Keneznoropckoro paiiona Kypckoii odsactu
MKOY '"Pa3BerbeBckasi cpeansisi 001meoopa3oBarejibHasi mkoJia'

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
ITencoBerom 3amecturenem aqupekropa no  Jupexrtop

YBP N.B. YepHsblieB
[IpoTokon

H.M. SIkymienkoBa  Ilpuka3 Nel-54

o] 2024 r.
Nel o «30» asrycra 2024 r ot «02» centsi6ps 2024 r.

ot «02 » centsops 2024 r.

PABOYAS IPOTPAMMA
(ID 6259712)

yueOHoro npeamera «buosiorus. Yriy0JeHHbIH YPOBEHb)
st ooyyatrormumxest 10 —11 kiaccos

(c ucnosib30BaHueM HU(PPOBOTO U AHAJIOTOBOTO
000py/10BaHNSI IIEHTPA €CTECTBEHHOHAYYHOM H
TEXHOJIOTUYECKOH HANPaBJIEeHHOCTEMH
neHTpa «Touka pocray)

n. Tenanunbii, 2024r.



HOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY mpenmery "buonorus" (manee - OMOIOTHSA) HA YPOBHE
cpenHero obmiero oopasoBanus pazpadorana Ha ocHoBe DenepanpHOro 3aKoHa oT 29.12.2012
No 273-03 «O6 ob6pazoBanuu B Poccuiickori ®eneparun», ®I'OC COO, Konuenmun
npernojaBaHus ydeOHoro mpenmera «buosorus» M OCHOBHBIX IOJIOKEHUH (enepaabHOR
paboueli mporpamMMmbl BocniuTanus. Pabodas mporpamma mo Ouonoruu s 10-11 kiaaccoB
(Yriay0JieHHbIH YpOBeHb) OpPHEHTHpPOBaHa Ha peajlM3alUI0 B LEeHTpe O00pa3oBaHMA
€CTeCTBEHHOHAYYHOH MW TeXHOJOrM4Yecko HampaJieHHocTell «Touka pocray,
co3nanHoro Ha 0aze MKOY «PaszBerbeBckas COLI» XKeneznoropckoro paiiona Kypckoii
o0jacTu ¢ UeNbI0 pPa3BUTUS y OOYyYaroIIMXCS ECTECTBEHHOHAYYHOM, MaTeMaTH4eCKOH,
UH(POPMALIMOHHON IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U KPEATUBHOT'O MBIIIICHHS,
COBEpIICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOU M TEXHOJIOTHYECKOM HANpaBICHHOCTH, a
TaKKe JUIsl NPaKTHUYECKOHM OTpabOTKM Y4yeOHOro Marepuaia IO YYEOHBIM IIpeIMeTam
«Duzuka», «Xumus», «buonorus». Yuebnslii npenmer «buonorus» yriy0iaéHHOro ypoBHs
m3ydenust (10-11 xmaccel) dBiS€TCSs OJHHUM U3 KOMIIOHEHTOB IIpEIMETHOW 00JacTH
«EcrectBenHo-HayuHble mpenMeTsl». CornacHo nonoxenusM PI'OC COO npoduiibHbIe
yuyeOHbIE NpEeIMEeThl, H3ydyaeMble Ha YIIyOJIEHHOM YpOBHE, SBJSIIOTCS CIIOCOOOM
mubdepeHnanuy 00y4eHHUS Ha YpPOBHE CpeAHEero oOImero oOpa3oBaHUS M IMPU3BAHbI
00€CcTeunTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIKMM, CpPEIHUM OOIIMM, CPEIHUM
npoecCHOHANBFHBIM M BBICIIUM 00pa3zoBaHuEM. B TO ke Bpemsl KaxAbli U3 3TUX yUEOHBIX
NPEIMETOB JOJDKEH OBITh OPHEHTHUPOBAaH Ha TNPHOPHTETHOE pElIeHHE 00pa3oBaTEeNbHBIX,
BOCIHUTATEIbHBIX U PAa3BUBAIOIIMX 3aJ1ay, CBA3AHHBIX C MpodopreHTaIe 00yJyaroumxes u
CTUMYJMPOBAaHUEM HHTEpEca K KOHKPETHOM 00JacTH HAy4YHOrO 3HaHMs, CBS3aHHOIO C
Ouosorueil, MeTUIIMHON, SKOJIOTHUEH, ICUXO0JIOTUEH, CITIOPTOM HITU BOCHHBIM JIEJIOM.

[IporpamMma mo ydeOHomy mpenmetry "buonorus" na€r mpeacraBieHHE O HENMH U 3a1adax
u3ydeHus yuyebHoro npeamera «buosnorus» Ha yriayOn€HHOM ypoBHE, OnpeaesseT o0s3aTelbHOoe
(MHBapHaHTHOE) TPEIMETHOE COJEpKaHUE, €ro CTPYKTYPHpPOBAHWE IO pa3JielnaM W TeMaw,
pacripeniesieHue 1o Kiaccam, peKOMEHIIYeT IMOCIIe0BaTeIbHOCTh N3YUEHHUs yUeOHOTO MaTepHaia ¢
y4ETOM MEXKMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO MpoIecca, BO3PACTHBIX
ocoOeHHOCTe  oOywaromuxcd. B mporpamme 1o  OMOJOTMM — pealu30BaH  MPUHLUI
MPEEMCTBEHHOCTH ¢ U3yUYeHHEM OMOJIOTHH HAa YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, Onarogapst
YeMy MpPOCMATPUBAETCS HAIMPABICHHOCTh Ha TIOCIEAYIOUIEe Pa3BUTHE OMOJIOTMYECKHX 3HAHHM,
OPHEHTUPOBAHHBIX Ha (POPMHPOBAHUE €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, SKOJIOTHYECKOTO
MBILUIEHUS, TPEACTAaBICHUN 0 3I0pOBOM 00pa3e *KHM3HH, Ha BOCIUTaHUE OEPEKHOTO0 OTHOLICHMS K
OKpY’KaloIIel mpupoaHoi cpeme. B mporpamme mo OHMONOTHMU TakKe IMOKa3aHbl BO3MOKHOCTH
yueOHoro mnpeamera «buonorus» B peanuzamuu TpeboBanuit ®I'OC COO k mnnaHUpyeMbIM
JUYHOCTHBIM, METalpEeJIMETHBIM U TPEIMETHBIM pe3yibTaTaM 0OydeHuss U B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIbHOM JIEATEIBHOCTH OOYyYaroIUXcs IO OCBOEHUIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEHETr0 001Iero o0pa3oBaHus.

VYueOublii peamer «buonorus» Ha ypoBHE CpeIHEro o0mero o0pa30BaHUS 3aBepIIacT
Ouosiornyeckoe oOpa3zoBaHUE B IIKOJIE M OPUEHTHPOBAH Ha pACUIMpEHHE M YIiayOJieHue 3HaHUH
o0yyaroImuxcs O JKUBOM IMpUPOE, OCHOBAX MOJEKYJSPHOM M KIETOYHOM OHOJIOTHH, SMOPHOIOTUU
A OHOJIOTHU pasBuUTHA, TCHETUKH, CCICKIUH, 6I/IOTGXHOJ'IOFI/II/I, OBOJJIONMOHHOI'0 YUYCHHUSA H
HKOJIOTHUH.

Wzyuenune yuyeOHOro mpeamera «buosjorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYaIONIUXCs K MOCIEAYIOMEMY MOTyYeHUI0 OMOIOTHYECKOTo 00pa3oBaHus B By3ax
U OpraHu3anusix cpeaHero mnpodeccuoHaabHOro obOpa3oBanus. OCHOBY €ro cojep:kaHus



COCTaBJIIET cHcTeMa OWOJIOTMYECKUX 3HAHMHM, IOJyYEHHBIX IPU H3YYEHHUH OOYy4aroIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX pa3/eNoB OHOJIOrMH Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 kmaccax 3TH 3HaHMS MOJYYAIOT pa3BUTHE. Tak, pacuIMpeHsl U yriryOJIeHbI
OMOJIOTMYECKUE 3HAHUS O PACTEHHUSAX, XKUBOTHBIX, I'puOax, OakTepusx, OpraHU3Me YeIOBeKa,
O0IIMX 3aKOHOMEPHOCTSX KM3HM, JONOJHMTEIBHO BKIIOUEHBl OMOJIOTMYECKHE CBEIECHUS
IIPUKJIAJHOTO U IOMCKOBOTO XapaKTepa, KOTOPbIE MOKHO HCIIOJIb30BATh KaK OPUEHTHUPHI IS
nocyenyromero Beioopa npodeccun. Bo3moxkHa Takxke HMHTErpanus OHONOTMYECKHX 3HAHMNA C
COOTBETCTBYIOLIMMH 3HAHUSAMHU, MOJYUYCHHBIMU OOYYarOIIMMUCS NPU U3YYEHUU (PU3MKH, XMUMHUH,
reorpaguu U MaTeMaTHUKH.

CrtpykTypa mporpaMMmbl 1Mo Yy4deOHOMYy mpenMery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLMOHHBIA IMOAXOAbI K M3yueHHIO0 Ouosoruu. CorjacHO MM, H3Yy4yaroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XAPaKTEPHBIC U1 JKUBBIX CHCTEM DPA3HOIO YPOBHs OPIraHU3ALNH,
HBOJIIOLIMM OPraHUYECKOTr0 MUpPa Ha 3eMile, COXpaHEHUs] OMOJIOIMYECKOro pa3Ho00pa3usl MIaHEThI.
Tax, B 10 kyacce M3y4aroTCsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTMH, 3MOPHOJIOTUU U
OMOJIOTUU PA3BUTHSA, TEHETHKH M CEJCKIHH, OMOTEXHOJOTMH M CHHTETHYECKOH OHMOJIOTHH,
aKTyaJIM3UpYyIOTCAd 3HaHUS OOydyaromuxcs Mo OOTaHMKE, 300J0TMM, aHATOMHHM, (PU3MOJIOTUU
yenoBeka. B 11 kiacce m3ydaroTcss 3BOJIOLMOHHOE YYEHHME, OCHOBBI JKOJIOIMM W YUYEHHUE O
ounocdepe.

VYueOublii mnpenver «buonorus» TpuU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOMIMMUCS
OMOJIOTMYECKUX TEOPUI U 3aKOHOB, U1, IPUHIIMIIOB U MPaBUJI, JIEXKAIUX B OCHOBE COBPEMEHHOI
€CTECTBEHHO-HAyYHOW KapTHHbI MHpa, 3HAHUI O CTPOEHUHM, MHOroOOpa3uud M OCOOEHHOCTSAX
KJIETKH, OpraHu3Ma, NOIMYJISAIUH, OHOIEHO3a, JKOCHUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX
JOCTUKEHUSIX, COBPEMEHHBIX UCCIIEOBAHUSX B OMOJIOTUH, IPUKIATHBIX aClIeKTaX OMOJIOTrHYECKUX
3HaHuil. i pasBUTUS M TOJJEpKAHUSA HMHTEpeca oOydamomuxcs K OHMONOrMH Hapsay co
3HAYUTEIbHBIM O0BEMOM TEOPETHYECKOI'0 MaTepuaya B COAEP)KaHUHM MPOTrPaMMBbl 10 OMOJIOTUU
MPEAYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAaHOBJICHHUS W Pa3BUTHS TOM WIM HMHOM oOnacTtu
OMOJIOTMM, BKJIQJOM OTEYECTBEHHBIX M 3apyOEKHbIX YUEHBIX B pEIICHHE BaKHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MPOOIIEeM.

Lenp u3ydyeHus ydyeOHOro mpeamera «buosnorus» Ha yriayOJ€HHOM ypOBHE — OBIAJICHHE
00y4aroIuMuUCs 3HAaHUSIMHU O CTPYKTYPHO-(DyHKIIMOHAJIBHOM OpraHU3aliK KUBBIX CUCTEM Pa3HOI0
paHra u mnpuoOpeTeHHe YMEHHWIl HCNOoNb30BaThb STHU 3HaHUS B (OPMUPOBAHMM HHTEpeca K
ornpenieNIéHHON 007acTH NPOoEeCcCHOHATIBHON AEATENIbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WiM K
BbIOOpY yueOHOTO 3aBe/IeHHs Il TPOAOIKEHHUS OMOIOTHYECKOro 00pa3oBaHMUs.

JlocTukeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOnE€HHOM YpOBHE
o0ecrnieunBaeTcs pelieHueM CIeAYIOIUX 3a/1ay:

OCBOCHHE 00YYaIOIUMHCS CUCTEMBI OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUAX, KOHUENIMAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MpaBWIAX, COCTABIISIOIIMX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O CTPOEHUH, MHOI000pa3uu U 0COOEHHOCTAX
OMOJIOTMYECKNX CHCTeM (KJIeTKa, OpraHu3M, TOIMyJSAIus, BHA, OWOreoneHo3, Owmocdepa); o
BBIJIAIOIINXCS OTKPBITHAX U COBPEMEHHBIX HCCIIEI0OBAHUAX B OMOJIOTHH;

O3HaKOMJICHHE  OOydyammuxcs €  METOAaMH  TO3HAHUSA  KUBOH  TPUPOJBL:
HCCIIEIOBAaTENIbCKUMU METO/IaMU OMOJIOTMYECKUX HayK (MOJIEKYJSPHOM M KIIETOYHOM Ouosioruu,
SMOpPHUOJIOTUH U OUOJIOTUU Pa3BUTHUS, TEHETUKU U CEJEKIUU, OMOTEXHOJIIOTUH U CHUHTETHYECKON
OM0JIOTUH, NTAJIEOHTOJIOTUH, SKOJIOTUH ); METOJJAMH CaMOCTOSITEIIbHOTO MPOBEACHUS OMOJIOTHYECKUX
ucciefioBaHnii B jaGopatopuu u B mpupoie (HaOmioleHHe, H3MEpeHHe, HSKCIEPUMEHT,
MOJICIIUPOBAHNUE);



OBJIaJIcHHEe OOYyYaIOUMMUCS YMEHHUSMH: CaMOCTOSITEIbHO HaXOJWTh, aHAIM3UPOBATh U
UCIOJIb30BaTh OMOJIOTMYECKYI0 HH(OPMAIHIO; TOIH30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U
CHMBOJIMKOH; YCTaHABIIUBATH CBA3b MEX/1y Pa3BUTHEM OMOJIOTHU U COLMATIBLHO-I)KOHOMHUYECKUMH U
9KOJIOTMUECKUMHU TMpoOJIeMaMH 4YeJIOBEUYECTBA; OIICHUBATh IOCJEACTBUS CBOEH IEATENBHOCTH IO
OTHOIICHHUIO K OKpY’)Kalolllell MpPUPOJHON cpelne, COOCTBEHHOMY 3I0pPOBbIO M  370POBBIO
OKpYKaIOIIMX JIIOZIeld; OOOCHOBBIBATH W COOMIOAATH MeEphl NPOPHIAKTHUKH HH(EKIMOHHBIX
3a00JieBaHMl, TIpaBWJa TIOBEJICHUS B TPHpPOAE U obecmedeHus Oe30MacHOCTH COOCTBEHHOMH
KHU3HEICATSIIbHOCTY B YPE3BBIYANHBIX CHUTyalUsIX NPUPOAHOTO M TEXHOTEHHOTO XapakTepa;
XapaKkTepu30BaTh COBPEMEHHbIC HAYYHbIE OTKPBITHS B 00JIaCTH OHUOJIOTUH;

pa3BUTHE y OOYYaIOIIMXCS HMHTEIJICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH B mpolecce
3HAaKOMCTBA C BBIJAIOUIMMHUCSA OTKPBITHSIMH M COBPEMEHHBIMH HCCIEJIOBAaHUSIMU B OHOJIOTHH,
pelaeMbIMi €10 TpoOJieMaMu, METOJIOJIOTHEH OHOJIOrHYecKOro MCCIe0BaHus, MPOBEACHUS
OKCIIEPUMEHTANbHBIX  HCCIEAOBAaHUN, pelieHHs OWOJIOTMYECKUX  3a/lad, MOJETUPOBaHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIMTaHHE Yy OOYyYarOUIMXCs IIEHHOCTHOIO OTHOILEHHUS K JKUBOM IpHUpoOJie B LEIOM U K
OTIENbHBIM €€ O0beKTaM U SBJICHUAM; (OPMUPOBAHHUE DKOJOTUYECKOW, TIE€HETHYECKOH
IPaMOTHOCTH, OOIIEH KyJIbTypbl MOBEACHHS B MPHUPOJAE; WHTETpAllMM €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuodpeTeHne 00yJaroUIMMHUCS KOMIIETEHTHOCTH B PAIlMOHAIBHOM HPUPOAONOIH30BAHUN
(cobunroieHune mpaBuIl MOBEJCHUS B MPUPOJIE, OXPaHbl BUAOB, SKOCUCTEM, OUOChEpPDI), COXpaHEHUN
COOCTBEHHOTO 3[I0OPOBBSI U 3J0POBBS OKPYXKAIOUIMX IO/l (COoOMoAeHus Mep MNPOPUIAKTHKU
3a0osneBaHui, obOecrieueHre OE30MaCHOCTH >KU3HEACATEIBHOCTH B YPE3BBIYAWHBIX CHTYAIHSIX
MIPUPOJHOTO U TEXHOI€HHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS OMOJIOTMYECKMX 3HAHUU U
YMEHHH B ITIOBCEHEBHOW KU3HU;

CO3JlaHME YCIOBUH i OCO3HAHHOrO BbIOOpa OOydYalOIIMMHUCS  WHAMBHUIYAJIbHOM
o0pa30BaTeNbHON  TPAaeKTOpUHU, CHOCOOCTBYIOUIEH  MmocienyromeMy  HpodecCHOHAIbHOMY
CaMOOIPEEIICHNIO, B COOTBETCTBUU C UHIMBUYaIbHBIMU HHTEPECAMU U MOTPEOHOCTSIMHU PETUOHA.

OOmiee 4YuciIO 4YacoB, OTBEJIEHHBIX Ha H3yuyeHHE OWOJIOTMM Ha YIIyOJEHHOM YpOBHE
cpenHero obiero oobpazoBanusi, cocrabnseT 204 yaca: B 10 kmacce — 102 vaca (3 gaca B HeZeno),
B 11 knacce — 102 vaca (3 gaca B Hezemio).

OT60p opraHu3aIMOHHBIX (POPM, METOIOB M CPEJICTB 00yUEHHUs OMOJIOTHH OCYIIECTBIISIETCS C
yuéToM crneuu(uKd €ero cojepkKaHus U HalpaBI€HHOCTH Ha MPOAOIDKEHHE OHOJIOTMYEeCcKOro
00pa3oBaHMs B OpPraHU3ALUAX CPEJHETO MPO(PECCHOHATBHOIO U BBICILIET0 00pa30BaHuUs.

OO0s13aTeNIbHBIM  YCIIOBUEM TpU OOyYe€HUU OHMOJOTHUU Ha YIiayOJIEHHOM YpOBHE SBIISETCS
MIPOBEJICHHUE JIaOOPATOPHBIX U MPAKTHUECKUX paboT. Takke yyacTre 00y4yarouuxcs B BBIIOJIHEHUN
MIPOEKTHBIX U y4eOHO-MCCIIE0BATENbCKUX PadOT, TEMAaTHKA KOTOPBIX OMpPEIENsIeTCs yuuTeleM Ha
OCHOBE MMEIOINXCS MaTEpPUAIBbHO-TEXHUUYECKUX PECYPCOB M MECTHBIX NPUPOIHBIX YCIOBUH (C
HCI0J1b30BaHMEM HM(POBOIro U aHAJIOr0OBOro 060Py10BAHMSA LEHTPA eCTeCTBEHHO-HAYYHOH U
TEXHOJIOTHYeCKOH HanpaBJeHHoCcTel HeHTpa « Touka pocra»).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

CoaepxaHue NpPOrpaMMbl, BBIIECJIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3y4yaemble UMH MpoOiembl. DyHaamMeHTadbHBbIE, NPUKIATHBIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HayeHue OuojoruM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannpie ¢ Ouonorueil. 3HaueHue OWUOJOTMM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
HIPUPOJIBIL.

JleMoOHCTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. JIlunneit, XK. b. Jlamapxk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKamm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €MHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTh U ILIEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alld JKUBBIX CHCTEM: MOJEKYJSAPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BHIOBOH, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NpoucxoasIe B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak (opma cymecTBoBaHus Marepuu. Hayku, u3yvaromue KkuBble CUCTEMBI Ha Pa3HbIX
YPOBHSX OpraHu3alllu.

N3yuenune xuBbIX cucteM. Mertoapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCMMOH M HE3aBHCHUMOM
nepeMeHHOH. [lnanupoBanue skcnepumenta. [loctanoBka um mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpHUMHbBI MCKa)KE€HUS PE3yJIbTaTOB IKCIIEPHUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHbIE MpPU3HAKK JKU3HU», «bHOIOrMYecKre CcHucTeMbDy,
«CBolicTBa KUBOU MaTepun», « Y POBHU OPTraHU3ALMH KUBOM MPUPOAbD, « CTpOEHHE )KUBOTHOM
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIIOBEYECKOTO  OpPraHHu3May,
«buoreonenos», «buocdepar, «MeToabl U3yUeHHUs KUBOH PUPOJIBD».

O6opynoBanue: 1abopatopHOEe 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHH, M3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IpU H3YUYEHHH
KUBBIX CUCTEM» (C HCIIOJIb30BaHMeM o0opynoBanus «Touka pocray).



Tema 3. buosnorus KjieTku

Knerka — crpykTypHO-(yHKIMOHAbHAS €IMHULIA JKUBOTO. VICTOpUS OTKPBITUS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHBIX aTroMoB, auddepeHnnanbHoe  HEHTPUDYTHPOBAHHE,
KyJIbTUBUPOBaHUE KIETOK. M3yuenue QukcuposanHvix Kiemox. DIEKTPOHHAsT MUKPOCKOIUS.
Kongoranvnas mukpockonus. Bumanvroe (npudicuznennoe) uzyuenue Kiemox.

JleMoOHCTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmumpl U cxeMbl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIA MHUKpPOCKOI», «Mcropus
pa3BUTHS METOJIOB MUKPOCKOIIUY.

OO6opyoBaHMEe: CBETOBOM MMKPOCKOI, MHMKpPOIpENaparbl pacTUTENIbHBIX, UBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnueckasi padora «l3yueHne MeToqOB KJIETOYHOM Ouosioruu (xpomarorpadus,
anexkTpodopes, mudpdepenunansHoe neHTpudyruponanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHL. Boga u €€ ponp
KaK pacTBOPUTENS, peareHTa, Y4YacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETyJIALHUN.
MuHepanbHble BEILIECTBA KIETKH, UX OMosoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekyinbl. IlepBuuHas cTpykTypa Oenka, mentugHas
CBs3b. BTopuuHas, TpeTnyHas, 4yeTBEepTUYHAs CTPYKTyphl. JleHaryparus. CBolicTBa O€NKOB.
Knaccugukarus 6enkos. buonornueckue Gpynkiuu 6enkos. /lpuonut.

VYrneBonpl. MoHOcCaxapuabl, AUCaXapubl, OJUTOCaxapuabl W mojucaxapujbl. OOmuit
IUIaH CTpPOeHuss U (U3MKO-XMMHUYECKHE CBOMICTBa YyriieBoAoB. buonoruueckue ¢yHkuun
YTJIEBOJIOB.

Jlunuasl.  I'mapoduneHo-ruapodoOHBIe  cBoifcTBa.  Knaccudukanms — aummiaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuun nunuaos. Odume
CBOMCTBa OHWOJIOTMYECKUX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIPOHUIIAEMOCT.

Hyxneunnosbie kucnotsl. JJTHK u PHK. Ctpoenne HykiaenMHOBBIX KHCIOT. HykiaeoTumsl.
[Tpunuun xommuiementapHoct. I[IpaBmino Yapradgda. Crpykrypa JIHK — nBoitHas crupais.
Mectonaxoxaenue u ouonornueckue pynkuuu JHK. Bunst PHK. ®ynkunu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B Mojnekysie AT®. buonornueckue
¢yukuun  AT®. BoccTaHoBIEeHHBIE TEPEHOCUMKH, UX (QYHKUMH B KiIeTke. /[pyeue
HYyKaeo3uompugocgamol (HT D). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosnorus: OMOXUMHUYECKHE M OMOPHU3UYECKHE MCCIIEOBAHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomoiniekyn. Mooderuposanue cmpykmypvl u QyHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzatin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHALO206.

JleMoOHCTpanun

[Moptpertsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
[Ipy3unep.



Huarpammbl:  «PacnpenesieHMe XHMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«PacnpeneieHe XUMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOJEY.

Tabmuubl u cxemsl: «llepuoanyeckas Ta0biMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3zMoB», «CTpoeHHE MOJIEKYJIbl OeKay,
«CTpyKTYpbl O€JIKOBOW MOJEKyIb», «CTpoeHHe MOJEKyJ yriaeBoAoB», «CTpoeHue MOJIeKyl
mununoB», «HykienHoBble KUCIOTHY, «CTpoeHue MosieKybl ATO».

Ob6opynoBanue: XUMUYECKas ocy1a 1 000py10BaHHE.

JladopaTopnasi padora «OOHapykeHHE OCIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIHIN.

JlabopaTopnas padora «lccnenoBanne HyKIECMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKINH KIETKH

Tunbl KJIETOK: SyKapuOTHYecKas M IpokapuoTuyeckas. CTpyKTypHO-()yHKIMOHAJIbHbIE
00pa30BaHUs KJIETKU.

CtpoeHHe TPOKAPUOTHUYECKON KIeTkW. KietoyHass cTeHka OakTepuid ©  apXewu.
OcoOeHHOCTH CTPOCHUS TeTepOoTpodHOI 1 aBTOTPO(DHON MPOKAPHOTHUYECKUX KIETOK. MecTo u
pOJIb MPOKAPHOT B OMOLIEHO3AX.

Crpoenue n (hyHKIIMOHMPOBAHUE dyKapHOTHUECKOW kieTku. [Inasmarnyeckas MmemOpaHa
(mnazmanemma). CTpykTypa Iula3MaTHueckoil MeMOpaHbl. TpaHCIIOPT BELIECTB 4Yepes
IUTa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€HHas mud¢ys3usi), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomymponunaemocts mMeMOpansl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLMUTO3, (parounTo3. Dk3ounTo3. Knerounas creHka.
Crpykrypa 1 (yHKIHH KJIETOYHOW CTEHKH PacTeHHi, TpHOOB.

[urormnaszma. Ilutozonms. [lutockener. [IBwkenue muToriasmMbl. OpraHOHWABI KIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIeTKH: 3HjomiIazmMarudeckas cetb (DIIC), annmapat I'onbmku,
JU30COMBI, UX CTpOeHHE U (QYyHKUUHU. B3anMMOCBS3b 0JTHOMEMOpaHHBIX OPTaHOMJOB KIIETKH.
CrtpoeHue TrpaHyJIsSIpHOTO peTukyinyMa. Mexanusm nanpasnenuss o6enkos 6 IIIC. Cunte3
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [Imankuili  (arpaHyssipHBI)
SHJIOMIa3MaTHYecKuil peTukyiryMm. CekperopHas ¢yHkMs anmapara [ombmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposka benxoe 6 annapame I onv0xcu. TpaHCHIOPT BELIECTB
B KJeTke. Bakyonu pacturtenbHbIX KieTok. Kiierounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWBI KJIETKH: MHUTOXOHIPHUH, MJIACTUBL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepesxckosckuil, JI. Mapzynuc). CTtpoeHue u
GyHKIMHM MHUTOXOHApUH U mactui. [lepBUuHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTUABI
(OTOCUHTE3UPYIOLIUX JYKApUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuil.

HememOpannbie opranouzs! kieTkd CTtpoeHue M (GyHKIMHA HEMEMOPaHHBIX OPraHOUI0B
kiaetku. Pubocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8ble
Mukpogunamenmoi. MBIIIEUHbIE KIETKU. AKMUHOGbIE KOMNOHEHMbl HEeMbIUEUHbIX KAEmOK.
MuxkpotpyOouku. Krnerounsiii nentp. CrpoeHHe U JBHKEHHE KIYTUKOB M PECHHYEK.
Muxkpotpy06ouku nuToriasmsl. Llentpuons. benku, accoyuupogannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

Anpo. OOonouka sapa, XpOMAaTHH, KapUOILIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
SAnepusiii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacloiokeHHe XpOMOCOM B HMHTepha3HOM
aape. dyxpomamun u 2emepoxpomamut. belku XpomaTHHa — THCTOHBL. /Junamuxa s0epHoll
obonouku 6 mumose. A0epubviti mpancnopm.



Knerounsie  BkimtoueHusi. CpaBHHUTENbHAs  XapaKTepUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoOHCTpanuu

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

Tabmumpl 1 cxembl: «CTpOEHHE SYKAPUOTHYECKOW KIETKW», «CTpPOEHHE >KUBOTHOM
KJIeTKN», «CTpoeHHE paCTUTEIbHON KIETKW», «CTpoeHuEe MUTOXOHIApUW», «SAapoy», «CtpoeHue
MPOKAPUOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpPENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KIETOK.

JlabopaTopHasi pa6ora «/3yueHue CTpoE€HHs KIIETOK PA3JIMYHBIX OPraHHU3MOBY» (€
HCI0JIb30BaHueM o0opynoBaHus «Touka poctay).

IIpakTuyeckas padora «l3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».
JlaGopatopnas paGora «lccnenoBanue IulazMoimM3a M JEIUIa3MOJM3a B
PaCTUTEIBHBIX KIETKaxX» (C HCIOJIb30BaHMeM 00opynoBaHus «Touka pocray).

IIpakTnueckas padora «l3ydyeHue JBUKEHHS LMTOIUIA3Mbl B PACTUTEIbHBIX
KJIeTKax» (¢ ucnosb3oBanueM odopynoBanusi «Touka pocray).

Tema 6. O0MeH BelecTB U NpeBpallleHUe JHEPTUH B KJIeTKe

AccUMWISILIMS U TUCCUMWIISILIMSL — JIB€ CTOPOHBI MeTabosu3ma. Tumbl oOMEHa BEIIECTB:
aBTOTpOGHBIN M  rerepoTpoHBId. Yyactue Kuciopojga B OOMEHHBIX Ipolieccax.
OHepreruyeckoe oOecrnieyeHue kieTku: mnpeBpamenne AT® B oOMeHHBIX IHpoleccax.
@epMeHTaTUBHBIM XapakTep peaklUMid KJIeTOYHOro Merabonu3Ma. PepMeHThI, UX CTPOCHHUE,
cBoiictBa m mexaHusM peiictBus. Kodepmentsl. OTnnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTaJn3atopoB.  benku-akTuBaToppl W OEIKU-MHTHOMTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(bepMEHTATUBHBIX PEAKIHi OT Pa3IMYHbIX (PaKTOPOB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BELIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcuzennbvlli  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonHozo yenmpa. Ponb xyopomiactoB B mpouecce (ortocuHTe3a. CBETOBas U TEMHOBas
da3el. Pomoovixanue, Csz., Cs- u CAM-munvr pomocunmesa. IpoyKTUBHOCTb (HhOTOCHHTE3A.
BnusHue pa3nuyHbIX GaKTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHUE (DOTOCHHTESA.

Xemocunte3.  PazHooOpa3zue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUDHUIIUPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Buabl 6poxkenus. [IpoayKTsl OpokeHHsT M UX UCHOJIb30BaHKE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHMH M BO30OYAWTENN
Oone3Hen.

AdpoOHBIE OpraHM3Mbl. OTambl >HEPreTHUecKoro oobmeHa. IloaroToBUTENBHBIA STarl.
['mukonn3 — 6€CKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.

buonoruueckoe okucieHue, Wik KIETOYHOE JibIxaHue. Poib MUTOXOHIpUIN B mpoleccax
O6uonorudeckoro okucienus. Luxinueckue peakuuu. OkucauTenbHoe GocPopHINpOBaHUE.
Duepeus membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomonnou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro mMyTH OOMEHa BELIECTB Iepea  aHadPOOHBIM.
D hEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

IToprpetsr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.



Tabmumpl 1 cxembl: «DoTOCHHTE3», «IJHEpreTudeckuii oOMeH», «buocuHTe3 Oemkay,
«Ctpoenue GepMeHTay, «XeMOCHHTE3Y.

O6opyioBaHME: CBETOBOM MUKPOCKOII, 000PYAOBaHUE ISl IPUTOTOBJIEHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JladopaTopnasi paGora «M3yueHne KaTaIUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
IIpUMeEpe aMHJIa3bl WK KaTaaas3bl)».

JlabopaTopnasi pa6ora «M3yueHue (QEPMEHTATUBHOTO pACHICIICHUS TIEPOKCUAA
BOJIOPO/Ia B PACTUTEIBHBIX U JKUBOTHBIX KJIETKaX).

JladopaTopnasi padora «CpaBHEeHHE TTPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JladopaTopHasi padora «CpaBHEeHHE TPOLIECCOB OPOKEHUS U JBIXaHUSD.

Tema 7. HacieacrBeHHasi HHpopMauus U peaju3anus eé B KIeTKe

Peaknun marpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmsanms HaciaenacTBeHHOM uWH(opmanuu. ['eHeTHYeckWii KOj, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIMKU: KOMIUIEMEHTAPHOCTb,
AHTUNApaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
kremxke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B GmocunTese Oenka. YcioBus
o6uocunTesa 6enka. Kogupoanue amuHokucnot. Poib pubocom B GnocuHTe3€e OemKa.

Coepemennvie npedcmasnenus o cmpoeruu 2cenog. OpraHu3anus TeHoMa y MPOKapuoT U
9yKapuoT. Perynsuus akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (. XKakob, XK.
Mano). Monekynapuvle mexanHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsuus oOMeHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupycor — HekneTounbie (OPMBI )KU3HU U 00JMraTHbIC mapa3uThl. CTpOEHUE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuzuewnwviii yuxn J[HK-codeporcaujux
supycos, PHK-codepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

Bupycupie 3abomneBanHusi 4enoBeka, KHBOTHBIX, pactennid. CIIMJ], COVID-19,
COLIMANIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusos («bigdatay) ecmpyxmypnoix
buonoeuueckux OanHvix. Hanomexmonocuu 6 Ouonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu denxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /. 1. IBaHOBCKMiA.

Tabmumpt w  cxemsl: «buocuHTe3 Oenka», «['eHetmdeckuii kom», «Bupycem,
«bakrepuodarm».

IIpakTuyeckas padora «Co3nanue MOJEIN BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KIETKH

Knerounsii mukmn, ero mepuoasl u perymsmus. Mutepdaza m muto3. OcoOeHHOCTH
mporieccoB, mpoTekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHYeCKNiA
(TTOCTMUTOTUYECKUI), CHUHTETHYECKUH W TMOCTCHHTETUYECKUH (MPEMUTOTUUYECKUI) MEPUOIBI
uHTEpQa3bl.

Matpuunsiii  cunte3 JHK —  permmmkanms.  Ilpunnuner  perummkanuu — JJHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUICIBHOCTh. MeXaHu3M
perummkanuu  JIHK.  Xpomocombl. Crpoenne xpomocoM. Temomepel u  Tenomepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuOoTUN. JMIIOMAHBIN M TaluIOMIHBIA HAOOPBI XPOMOCOM.
I"'omonornynbie XpoMocoMel. [1010BBIE XPOMOCOMBI.



Jenenue kietku — muto3. CTaguu MUTO3a W MPOUCXOIAIIME B HUX Ipolecchl. THIMbI
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perynsiiuss MuTOTHYECKOTO IMKIA KieTkdu. [Iporpammupyemasi KieTodHas THOEnb —
amornTo3.

Knerounoe siapo, XxpoMocombl, GyHKIIMOHATbHASI TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JemMoHCTpauMu

Tabmumpl 1 cxembl: «KW3HEHHBIM HUKIT KICTKH», «MuT03», «CTpOCHHE XpOMOCOMY,
«Pennukanus JJHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MUTO3 B KJIETKax KOpelka
JTyKay.

JlabopaTopHnasi padora «l3ydyeHue XpoMocoM Ha TOTOBBIX MHUKpoIpenapartax» (¢
HCNOJb30BaHNeM 00opyaoBaHus «Touka pocray).

JlabopaTopuasi padora «HaOmrogenne MuTo3a B KJIETKAX KOHYMKA KOpPEIIKa JyKa
(Ha TOTOBBIX MHKpompenaparax)» (¢ HcmoJb3oBaHHeM oOopynoBanus «Touka
pocray).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC,  KOJOHHAJIbHBIC,
MHOT'OKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS U )KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTucTsl. KosoHnanbHbie
OpraHU3MBlI.

B3aumocBs3p 4acTeil MHOTOKIIETOYHOTO OpraHu3Ma. TKaHU, OpraHbel U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuidt. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs,
IpOBOAsIIAs, OCHOBHAasA, MexaHuueckasd. OCOOCHHOCTH CTPOEHMSI, PYHKIMHA U pacHoIOKEeHUs
TKaHEH B OpraHax pacTEHUM.

TkaHM SKMBOTHBIX M  4YeJNOBEKa. THIBI JKMBOTHBIX TKAHEW: DIMUTEIUAJIbHASA,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (PYHKIMH U pacroIOKEeHUs
TKaHEW B opraHax >KMBOTHBIX U U€JIOBEKa.

Opranel. BereraTuBHble 1 TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHsl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4yesoBeka. DyHKIMM OpraHoB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuid. Ckenerbl  OJHOKJIETOYHBIX  H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHMI ckeneT. CTpOCHHE U THUIIBI COEAMHEHUS
KOCTEM.

JIBikeHue opraHu3MoB. J[BWXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, DPECHHYHOE. JIBM)K€HHWE MHOTOKJIETOYHBIX PpAaCTEHUH: TPONMM3MBlI W HACTUH.
JIBukeHre MHOTOKJIETOUHBIX JKUBOTHBIX M YeJIOBeKa: MbllleyHas cucrema. Pediekc. CkeneTHbie
MBIIIIIBI U UX padoTa.

ITutanue opranusmoB. Ilornomnienre Boabl, YIIEKUCIOrO raza 1 MUHEPAIbHBIX BEILECTB
pacreHuaMH. IIuTaHue >XUBOTHBIX. BHYTpHIIOIIOCTHOE M BHYTPHMKJIETOYHOE IHILEBAPECHHUE.
[InTanne NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumeBapurenbHbie
xenesbl. [InimeBapuTenbHas cucTeMa 4elloBeKa.



Hpixanue opranu3MoB. [[pixanue pacrenuid. Jprxanue sxuBoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIIeTKU. KokHOe npixanue. JlpIxatenbHas MOBEPXHOCTh. JKabepHoe u JErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX >KMBOTHBIX M YeEJIOBEKAa. OJBOJIOIMOHHOE YCJIOKHEHUE
CTPOEHHMs JETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHas cucCTeMa 4YeloBeKa. MexaHu3Mm
BEHTWISILIMM JIETKUX Y NTUI U MIEKONUTAIOIUX. Perynsauus apixanus. [{pixarenbHbie 00bEMBI.

Tpa"cnopT BelECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEIIECTB y KUBOTHBIX. KpoBeHOocHass cucrema u €€ opranbl. KpoBeHOCHas cucreMa
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue, KpPOBEHOCHbIE cCOCyAbl M KpoBb. Kpyru
KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaiia u e€ perysims.

Beinenenue y opraHusmoB. Belnenenue y pacteHud. BeineneHue 'y KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCACBIBAHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbiAeNneHus. CBs3b MOJOCTU Teja ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CHUCTEMaMU. BpineneHrne y MO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwm.
Crpoenne u pyHkunoHupoBanue HeppoHa. OOpazoBaHUE MOYH y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3aluTa Yy MHOTOKJIEeTOUHbIX pacTteHuil. Kytukyna. CpencrBa naccCuBHOM 1
XUMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X TIPOU3BOAHBIC. 3alllUTa OpraHu3Ma
or Oone3neil. MMmyHHast cuctema uenoBeka. KIleTOUHBII W TyMOpallbHbII HWMMYHHTET.
Bpoxnéuueiik u  mpHOOpeTéHHBI  cnenu@uueckuii UMMYyHHTET. Teopus KIOHAJIbHO-
cenektuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
Oopranu3MoB. PoJib BpokIEHHOTO UMMYHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JI€BaHUMN.

Pa3apaxkuMocTh M perynauuss y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocte U peryisiuus y pacTeHuil. PocToBbie BemiecTBa U UX
3Ha4YCHHUE.

HepBHasi cuctema u peduiekTopHasi perynsamnusi y >KMBOTHbIX. HepBHas cuctema u eé
OTZEINbl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOEHUST HEPBHOM CHCTEMBI y JKUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PEIICKCHI.

['ymopasibHast peryssiiiusi U SHIAOKPUHHAs CHUCTEMAa KUBOTHBIX W 4yesnoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M KX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxembl: «OTHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmue», «Opranbl LBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTpPOCHME HACEKOMbIX», «TKaHU pacTEeHHII»,
«KopneBbie cuctembry, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHuU
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblleyHas cucremay,
«BblenuTenpHas cUCTEMay», « DHIOKpPUHHAA cUcTeMa», «CTpoeHue MbIIb, «MMyHUTETY,
«KumeuynonosioctHeie», «CxeMa MUTaHUSL pacTeHuiD», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rufpb», «CTpoeHue IaHapun», «BHyTpeHHee cTpoeHue J0KIE€BOro
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema nsarymku», «HepBHas cucrema



npecMmblKaromuxcs», «HepBHasg cucrema nTuny, «HepBHas cucrtemMa MIIEKONUTAIOLINXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

O6opyoBaHMEe: CBETOBOW MHMKPOCKOI, MHUKpOIpEnapaThl OJHOKJIETOYHBIX OPIaHHU3MOB,
MUKpOIIpenaparsl TKaHEH, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBBIE
9K3EMILIAPBl KOMHATHBIX PAaCTeHH, repOapuu pacTeHU pa3HbIX OTAENIOB, BJIaKHbIE IIperaparhbl
KHUBOTHBIX, CKEJICTHI T0O3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEIIOBEKa,
o0opyaoBaHHE I JIEMOHCTpAalUd [IOYBEHHOIO M  BO3AYILIHOIO IMTAaHUS PAaCTEHUH,
paciieruieHdsl Kpaxmaia U OenkoB 1oj JeiicTBUeM (epMeHTOB, 000pyAoOBaHUE IS
JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHHUM, MOJIEJIM T'OJIOBHOI'O MO3ra PA3IM4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydeHue TKaHEH pacTeHUiD» (€ MCNOJb30BAHHEM
odopynoBanus «Touka pocray).

JlabopaTopnasi pabora «/3ydyeHue TKaHEW KHUBOTHBIX» (€ MCHOJb30BAHHEM
odopynoBanust «Touka pocray).

JlabopaTopHas padota «/3ydyeHne opraHoB IBETKOBOTO PACTCHHS.

Tema 10. Pa3MHokeHMe 1 pa3BUTHE OPTraHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U T10JIOBOE. Buibl
6ecI0J10ro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYJIALMS, (GparMeHTalusl, KIOHUPOBaHHE.

[TonoBoe pa3zmHoxenue. IlonoBele kieTku, uiaM ramersl. Meio3. Craauu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimieBoe  pasButue. l'ametoreHes y JKMBOTHBIX. IlosoBele  Kene3sl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KieTok. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KMBOTHBIX. CrHOCOOBI OMIIOIOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

WNunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenesz — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyusa mopgocenos
u moodenu mopgpozenesa. Cranguu 3MOpuoreHe3a KUBOTHBIX (Ha MpuMepe JIArymkn). Jpobnenue.
Tunsl apobnenus. /Jemepmunuposannoe u nHeoepmunuposannoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKOMUTAIOMUX. 3apOoJIbIIIeBbIE JUCTKU (TacTpyJIsLus).
3akyazka OpPraHoB M TKaHEH U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOe BiusHHE yacTei
pa3BUBaroIIerocs 3apoibiia (3MOpHOHANbHAsT MHAYKLMA). 3akiajka IUJlaHa CTPOEHUs
KUBOTHOTO Kak pe3yJbTaT HEPapXUYECKUX B3aWMMOJCHCTBHM Te€HOB. Bimsgnue Ha
IMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpPeIbI.

Poct u pasButue xuBoTHBIX. IlocTamOpuoHaneHbI mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3Butne ¢ meramopdo30oM y OECIO3BOHOUYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOrO0 W HEMPSMOrO Pa3BUTHUSA, UX PACHpPOCTpaHEHUE B MPHUPOJIE.
Tumbl pocta XUBOTHBIX. DaKTOpbI pPEryNsIUM pPOCTa KUBOTHBIX M yenoBeka. Craauu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y >KMBOTHBIX M 4enoBeka. Ilepunonbl OHTOreHes3a 4YeroBeKa.
Crapenue u cMepTh Kak OMOJIOrMYeCKHe MPOLECCHI.

Pasmuoxenue u passutue pacteHuil. ['amerodpur m cnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Tmpolecce Meiosa. ['ameToreHes y pacTeHM.



OmIog0TBOpEHNE M Pa3BUTHE PACTUTENIBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuii. OOpa3oBaHUe U Pa3BUTHE CEMCHHU.

MexaHu3Mbl peryJisiiui OHTOr€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoHcTpaunu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuubl u cxembl: «BereratuBHoe pa3MHOXKeHHUE», « TUIIBI Oecronoro pa3MHOKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHAIb», «Pa3MHOXKeHUE 3BIJIEHB», «Pa3MHOXEHHE THUIPBIY,
«Meiios», «Xpomocombly, «l'amerorenes», «CTpoeHHe SHUEKICTKH U CIIEPMaTO30Ua»,
«OcHoBHBIE cTaguu OHTOreHe3za», «lIpsmoe u Hempsimoe pa3BuTHE», «Pa3BuUTHE MaNCKOro
Kyka», «Pa3zsutue capanum», «PasBurue narymku», «IBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX
pacteHuii», «CTpoeHHE CeMsH OJHOAOJIBbHBIX M JIBYJOJBHBIX pAacTeHUN», «KU3HEHHBIM LHKII
MOpPCKOM  KamycTbl», <«JKM3HEHHBII LUKI MXa», <«OKH3HEHHBI IMKI NAnoOpOTHUKAY,
«OKU3HEHHBIN LUK COCHBDY.

O6opyoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENnapaThl SMIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozelb «L{uKII pa3BUTHS JIATYIIKIY.

JlabopaTtopHasi pabGora «l3yueHue CTpOEHMS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BrlsBlieHHE MPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
JKUBOTHBIX.

JladopaTopHasi padora «CTpOo€HHE OPraHOB Pa3MHOKEHUS BBICIIMX PACTEHUI».

Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYHMBOCTH OPraHU3MOB

Hcropus craHOBIIEHHsSI W pa3BUTHS T'CHETHKH Kak Haykw. PabGoter I'. Mengmens, I'. ne
®pusa, T. Moprana. Ponb oTeyecTBEeHHbIX YUYE€HBIX B pa3BUTHHM TeHeTuku. Paboter H. K.
Konsuosa, H. . BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. [ OMOJIOTUYHBIE XPOMOCOMBI, aIeIbHbBIE
TeHBbI, albTEPHATUBHBIC TPHU3HAKH, JOMUHAHTHBIH W PEIECCUBHBIA MPHU3HAK, TOMO3UTOTA,
reTepo3UroTa, 4ucTas JIMHUSA, THOpUABI, TeHOTUN, (eHoturn. OCHOBHBIE METOIbl TE€HETHKHU:
TUOPUAOTOTHYECKHM, TUTOTOTUYECKHI, MOJNIEKYISIPHO-TE€HETUYECKHI.

JleMoHCTpanuu

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuiel 1 cxeMbl: « MeTO bl TeHETUKI, «CXEeMBI CKPEITUBAHUS.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIETOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBeiii 3akoH MeHaens — 3aKOH €IWHOOOpa3Hs
rubpuaoB mepBoro nokoieHus. llpaBuno momuHUpoBaHus. Bropoit 3akoH MeHzaens — 3aKoH
pacuieruieHus Tpu3HaKkoB. [{uTonmornyeckne 0OCHOBEI MOHOTHOPUAHOTO CKpenIuBaHus. | umoresa
YUCTOTHI TaMeT.

AHanu3upyromiee — ckpemuBaHue.  IIpoMexyTouHbIi  XapakTep — HacleJOBaHUSI.
Pacuiennenue npu3HakoB Npy HETIOJTHOM IOMUHHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJIe0BaHUs Mpu3HaKoB. [{uTomornyeckne OCHOBBI TUTHOPHUIHOTO CKPEITUBAHHS.

Cuernnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrienyieHHOe HacleI0BaHNe
T€HOB, HAPYLIEHUE CLEIUVIEHUS MEXAY T'€HaMU. XPOMOCOMHAasl TE€OPUsl HACJIEICTBEHHOCTH.



I'eneruka mosia. XpoOMOCOMHBIM MEXaHW3M ONPENCIICHUSI MoJia. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TeTepOraMeTHbIM IOJ. ['eHeTmyeckas CTPYKTypa IIOJOBBIX
xpoMmocoM. HaciienoBanne Npu3HaKoB, CLEIUIEHHBIX C ITOJIOM.

I'enotun kak wnenoctHass cucrtema. llineloTponuss — MHOKECTBEHHOE [EHCTBHE TEHA.
MHoOXeCTBEeHHBI aienu3M. B3aumoneicTBue HeauleabHbIX TIeHOB. KoMIUIEeMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eHeTMYECKUN KOHTPOJIb PA3BUTHUS pPACTECHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxke
(U3MOJOrMUECKUX MPOLIECCOB, IOBEJEHMS W KOTHUTUBHBIX (QyHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOMOI€HEe3a, MEXaHU3Mbl B3aMMOACHUCTBUS «XO35IMH — Mapa3suT» U «XO3iUH —
MHUKpoOHOM». ['eHeTHUecKne aceKThl KOHTPOJIS U M3MEHEHUS! HACJIeACTBEHHOW HH(opMauu B
MIOKOJICHUSX KJIETOK M OPraHU3MOB.

JdemoHcTpaunu

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

Tabmuubr u cxemsl: «llepBeiii 1 BTOpoi 3akoHBI Menaens», « Tpernii 3akon MeHnaemns»,
«AHanuzupyolee ckpeuuBanue», «Henonnoe nomunupoBanuey, « CLeIJIEHHOE HACIe10BaHUE
IPU3HAKOB y po3oduisy, «I'eHeruka nona», «Kapuorun yenoseka», «Kapuotun apo3oduisy,
«Kapuorun ntuns», « MHOKECTBEHHBIN ajulean3M», «B3anmoaeiicTBiue reHoBy.

Ob6opynoBaHue: MOJENb IJsl JEMOHCTpAIMH 3aKOHOB €IMHOO0Opa3usi THOPHIOB MEPBOTO
MIOKOJIEHUSI U pacIlEeIUIeHUs] IPU3HAKOB, MOJENb s JEMOHCTpallMM 3aKOHa HE3aBUCHMOIO
HaCJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMHU CLEIUIEHHOTO HACJIeOBaHMs IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3oduna».

IIpakTnyeckas padora «l3yueHue pe3ynbTaToB MOHOTMOPUIHOTO CKPELIMBAaHUS Y
JIPO30(QUITBD».

IIpakTnueckass padora «l3yyeHue pe3ynpTaToB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JPO30(UITBD).

Tema 13. 3akoHOMEePHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHoruna u cpeasl npu ¢opMupoBaHuu (eHotuna. M3meHunBocTh
npusHakoB. KauecTBeHHble M KOJMYECTBEHHBbIE NPU3HAKU. Buabl  HM3MEHYMBOCTH:
HEHACJICJICTBEHHAS] U HACJIEICTBEHHASI.

MonuduxaonHas U3MEHUYMBOCTh. Ponb cpeasl B (opMupoBaHMM MOIU(UKALMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psi M BapuanmoHHas kpusas (B.
Noranncen). CBoiicTBa MOJU(PHUKAIIMOHHON U3MEHYMBOCTH.

I'eHoTHMnMUecKass HM3MEHYNBOCTb. (CBOMCTBA TE€HOTHIIMYECKONM HM3MEHYMBOCTH. Bumsl
FeHOTUITNYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTuBHas M13MEHUYMBOCTh. Mel03 U TMOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOMN
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3Hoo0pa3us
B IIpEJIEax OJHOrO BU/A.

MyTannoHHass W3MEHYMBOCTh. BuIbl MyTauuii: TeHHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrnoHTaHHbBlE W UWHAYLUUMPOBAHHbIE MyTalUH. SlJepHble U LUTOIIA3MAaTUYECKUE MYTallUU.
ComaTtnueckue M 1oJOBble MyTauuu. lIpUumHBl BO3ZHMKHOBEHHs MyTauuid. MyTareHl M HX
BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO Ipolecca. 3aKOH TOMOJIOTHYECKHX
psgoB B HacneacTBeHHOM wu3MeHunBoctu (H.M. BaBwiioB). BuesnepHas W3MEHUHMBOCTH U
HaCJEICTBEHHOCTD.

Onueenemuka U SNUSEHOMUKA, POlb INUSEHEMUUECKUX (PAaKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (heHOMUNUYECKUX NPUSHAKOS Y OP2AHUSMOS.

JleMmoHCTpauMu



[Toptpetsi: I'. ne @pus, B. Noranucen, H. 1. BaBuios.

Tabmunel 1 cxembl: «Buasl M3MEHUMBOCTHY, «Moau(UKAIMOHHAS W3MEHUHUBOCTHY,
«KoMOnHaTHBHAS  HM3MCHYMBOCTDHY, «Meiio3y, «Omog0TBOpEHUEY, «['eneTnyeckue
3a00JieBaHUs YeNoBeKay, « Buapl MyTanuiiy.

O6opynoBaHue: XuBble U repOapHble 3K3EMIUISIPbl KOMHATHBIX PacTeHH, PUCYHKU
(ororpadun) )KUBOTHBIX C PATUYHBIMUA BUJIAMU H3MEHYUBOCTH.

JlaGopaTopnasi padora «McciaemoBaHue —3aKOHOMEPHOCTEH  MOAU(DHUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiia M BapHAllMOHHOW KPUBOW.

IIpakTnueckas padora «Myrtanuu y qpo3oduibl (Ha TOTOBBIX MHUKpPOIIpenapaTax)»
(c ucnosb3oBanuem odopynoBanusi «Touka poctay).

Tema 14. I'eHeTHKA Ye/lOBEeKA

Kapuotun uenmoBeka. MexayHapoJHas NporpaMma HCCIEAOBaHHUS TE€HOMa 4YelOBEKa.
MeToibl U3YYCHHSI TCHETUKH YEJIOBEKA: TeHEAIOTHYECKUM, ONM3HEIOBBIN, IUTOTCHETHICCKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnueckuii. COBpPEMEHHOE OIpe/esieHue
TEHOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM uuciie ¢ nomouipto [11P-
ananu3a. HacneactBennbie 3a00eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JI€3HU Y€I0BEKa.
Bone3nn ¢ HacneACTBEHHOH MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEAMIIMHCKONW T'E€HETHUKH B
MPEAOTBPAIICHUN M JICUCHUHM TEHETHYECKUX 3a00JIeBaHUN YeIoBeKa. MEIMKO-TEHETHYECKOE
KOHCYJIbTUpOBaHHE. CTBONOBBIE KJIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTUUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJICTOK.

['enernyeckue (HakTOPHI MOBBHINMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYKarollell cpeabl. ['eHeTnueckas MNpeapacroiokKeHHOCTh
YyeJIOBeKa K MaTOJIOT M.

JleMoHCTpanuu

Tabmuupl u cxemsl: «Kapuotun denoBeka», «MeToapl U3ydeHUs] TEHETHKU YEJIOBEKay,
«['eHeTnueckue 3a00J1eBaHUS YETOBEKAY).

IIpakTuyeckas padora «CocTaBlI€HUE U aHATIU3 POJIOCTIOBHOM.

Tema 15. Cenexuusi opraHu3sMoB

JomecTukanusi ¥ CeNeKIus. 3apoXIACHUE CEJNeKIMU W JoMmecThkanuu. Yuyenue H. U.
BapunoBa o LleHTpax mpoucXoKIeHUsI 1 MHOTOOOpa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUW U mnopoa KUBOTHbIX. CopT, mnopona, mWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HaciaeACTBEeHHON m3mMeHunBoctd H. M. BaBuiioBa, ero 3HadeHue mjist
CEJIEKIIMOHHOM paboTHI.

Mertoap! ceneKIMOHHOM paboThl. VIcKyccTBEHHBIN OTOOp: MAacCOBBIM M MHIMBUIYAIbHBIMN.
DOranbl KOMOWHAIIMOHHON cenekiuu. VcrnbITanne mpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO
TEHOTHITY C TIOMOIIIBIO OIEHKH (PeHOTHIA TOTOMCTBA M OTOOP IO TEHOTHUITY C TTIOMOIIBIO aHATN3a
JIHK.

HckycCTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIMOHHOW paloThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK WCTOYHMK MYyTallMid Yy KYyJbTypHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHWe TEHOMHOTO PENAKTUPOBaHHUS H MeTOAoB pekomMOuHaHTHbIX JIHK mis
MOJTYYEHUSI UCXOJHOTO MaTepHalia Jijisl CEJIEKIIUH.

[Tomyuenune monumionaoB. BHyTpuBHmOBas ruOpumn3anus. bBIU3KOpOACTBEHHOE
CKpellMBaHue, Wi UHOpUIUHT. HepoJacTBeHHOE CKpelrBaHue, Win ayTopuauHr. ['eTrepo3uc u
ero mnpuuuHbL. Vcmonp3oBanwe rerepo3uca B ceneknuu. OtrnanéHHas TUOpUIU3AIUAL.



[Ipeononenue Oecnaoaust MEXBHUIOBBIX THOpHIOB. JIOCTM)KEHUS CENEeKLMM pacTeHUd u
KUBOTHBIX. «3€1EHas pesooYUsL.

CoxpaHeHue U HU3YUYEHHE T'€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH U MX JIUKHUX
poauueil A co3/1aHusl HOBBIX COPTOB U TMOPHUIOB CEIIbCKOXO3HCTBEHHBIX KYNbTYyp. M3yuenue,
coxpaueHue u ynpasieHue 2eHemudecKuUMu pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbICI06bIX
JHCUBOMHBIX 8 YENAX VIYYUEHUs CYWeCmEYIoOWUx U cO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUeM COBPEMEHHbIX MemMOo008 HAYUHLIX UCCIe008AHUN, NepPeOd0sbIX Uoell u
NepCcnekmueHbIX MexXHOI02UlL.

JemMoHCTpauMu

IToprpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpanenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

TaGnuupl u cxeMbl: «L{eHTpbl IPOMCXOXKAECHUS U MHOT00Opa3us KyJbTYPHBIX pacTEHUiD»,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CEIEKLUW»,
«Otnanéunas rudpuau3anus», «MyTareHes».

JlabopaTopnasi padora «/3ydyeHue coOpToB KyJbTYypHBIX PAaCTE€HMH M MOPOJ JOMAIIHUX
JKUBOTHBIX).

JlabopaTopHasi padora «/3ydyeHre METOJOB CEJIEKIIUU PACTEHUID.

IIpakTnyeckas padora «lIpuBuBKa pacTeHuin».

Ikekypeust «OCHOBHbBIE METO/BI M JIOCTHXKEHUS CEJEKIMM PAaCTEeHUM U KUBOTHBIX (Ha
CEJICKLMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM Y4acTOK, B TEIUIMYHOE
XO03sIHCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPa)».

Tema 16. BuoTexH0JI0TUsI U CHHTeTHYeCKasi Onos10rust

OOBEeKThl, HCMONb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE U TKaHEBBIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepuUcTHKa. TpaauiuoHHass OWOTEXHOJIOTUS: XJebomeueHue,
NOJy4eHHEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAene. Mukpoouonornueckuit cuures. OOBEKThI
MUKpoOHosiornyeckux TexHosaoruil. [IponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

CoznaHue TEXHOJNOTMM M MHCTPYMEHTOB  II€JICHANpPAaBICHHOIO  M3MEHEHHs U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO NTOJIyYEHHs] OPTaHU3MOB U UX KOMIIOHEHTOB, COAECPKAIINUX
HE BCTpEYaroIuecs B Npupo/ie ONOCHHTETUYECKHE TYTH.

Kierounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PacTEHUM M KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuan3anus M coMaTH4ecKkuil smOpuorenes. lcmonbp3oBaHue
ralioOuIoB B CENEKUMUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PekoHCTpyKIMS SHULEKJIETOK M KIOHUPOBAHHME >KMBOTHBIX. METOA TpaHCIUIAHTALWU sIep
KIETOK. Texuonocuu 0300poeieHus, KyIbMUUpOBAHUs U MUKPOKIOHANbHO20 PA3ZMHOMCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMoCOMHasl M TeHHas MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYHMPOBAHUE
pexkomOuHanTHbIX JIHK. Cozoanue mpawnceennvix opeanuzmos. JIOCTHXKEHUS W TIEPCIIEKTHUBBI
XpPOMOCOMHOM W TEHHOM WHXEHEpUH. OKOJOTHUYECKHME M OSTHYECKHE NpoOJieMbl TeHHOU
WHXECHEPUH.

Menuuunckue 6uorexnonoruu. Iloctrenomuas mudponas menuuna. [1LP-auarnocTuka.
MeTa0o10MHBIN aHANN3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIeTOK. TapreTHass Tepamus paka. 3D-
Ououm)xeHepusi A pa3pabOTKM  (QyHAaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJOTHA,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEW COoYeTaHHeM TEXHOJOTHi TPEXMEPHOrO OHONPUHTHHTA U
ckagdosauHra Ui pelieHus 3ajad epCOHAIN3UPOBAHHON MEIUIIMHBI.



Co3naHue BEKTOPHBIX BAaKIUH C LEIbI0 OOECledeHHuss KOMOMHUPOBAHHOM 3aIllUTHl OT
Bo30yauteneir OPBU, ycraHoBieHHEe MOJIEKYJISIPHBIX MeXaHU3MOB (yHkimonupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMAcHbBIE 32a00JIeBaHMsI YeTIOBEKA U )KUBOTHBIX.

JdemoHcTpaunu

Tabmuubl u  cxemsl: «lcnonpb3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIUICHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxkeHepus», «I'eHHas HHXKEHEPUI».

JlaGopaTopHas padora «/3yueHne 00bEKTOB OHOTEXHOIOTHI.

IIpakTnueckas padora «IlosyueHre MOJIOUHOKHCIBIX IPOAYKTOBY.

IKcKypeust «bHOTeXHONIOrus — BayKHeHIIasi IPOU3BOJUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOICTBO).

11 KUIIACC

Tema 1. 3apo:xaeHne u pa3BUTHE IBOJIOLMOHHBIX NPeICTABJICHUH B 0M010rMHI

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanockuiku BO3HUKHOBEHUS JapBUHU3MA. JKu3Hb
U Hay4Has fesrenbHocTs Y. [lapBuna.

JBwxymue cuiabl 3BoonMM  BuAoB 1no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCThb
Pa3MHOXXEHHSI OPTraHU3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, OOppba 3a CyIIECTBOBAaHME,
€CTECTBCHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cuntetndeckoit Teopun 3omonuu (CTI). HelitpanbHast Teopust 3BOIIOLUU.
CoBpeMeHHas 3BOJIOLMOHHAs OMOOrUs. 3HauU€HHE HBOJIOLMOHHON TeopuH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUDA.

JleMoOHCTpanun

IToprpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, [Ix. Xonaeitn, J. K. benses.

Tabmunel u cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuma *KuBbIx
cymectB (mo Jlamapky)», «Mexanusm GOpMHUPOBAHUS TPHUCIOCOOJIECHUNH y pacTeHUd u
KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nmyremectsust U. Jlapsunay», «Haxonku Y.
HapBuna», «®Popmbl 060pbOBl 3a cymecTBoBaHue», «lloponsl romy6eit», «Muoroodpasue
KyJbTYPHBIX opM KamycTeD», «Ilopoasl JOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMsS JIBHWXKYIIUMX CHUJ 3BOJIOLUN», «OCHOBHbBIE
MIOJIO’KEHUSI CUHTETUUECKOM TEOPUH IBOJIIOLINY.

Tema 2. Muxkpo3sosonusi 1 €€ pe3yJbTaThl

[Tomynsimust Kak sJeMeHTapHas eAuHuna 3SBomonud. CoBpeMEHHbIE METOJbI OLEHKU
TEeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphl nonyJssiuil. I3menenue reHooH1a MOMyJIsIUH KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH TreHeThueckoro pasHoBecus Jx. Xapau, B.
Baitnbepra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIBI) HBOJMIOUMHU. MyTallMOHHBIA Mpoliecc.
Komb6unatuBHass u3mMeHunBOCTh. [[peiid reHoB — ciaywailHble HEHamnpaBiIeHHbIE H3MEHEHUS
qacToT ayuiese B momymsnusx. O¢dekT ocHoBatens. Ipgexkm OYMuLIOUHO20 20PIbIUKA.
CHudicenue 2eHemuyecko2o pasHooopasus: npudunvl u creocmeus. Illposenenue s¢pghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. M3omsmus  momymsiui:
reorpaduueckas (IpocTpaHCcTBEHHAs ), OMoornyeckas (penpoayKTUBHAS).

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomonuu. PopMbel e€CTECTBEHHOTO
orOopa: IBHMXKYIIMHA, CTaOWIM3UPYIOUIMHA, paspbiBatomuil (qu3pyntuBHblii). IloigoBoit oTdop.
BO3HHUKHOBEHNE U 3BOJIOLUS COLUATBHOIO OBENCHUS KUBOTHBIX.



[Tprcnoco0aeHHOCT OpraHM3MOB KakK pe3yJbTaT MHUKPO3BOJIOLUMU. BoO3HHKHOBEHUE
npucnocoOiaeHuii y opranu3zmMoB. Apomopdo3ssl u unuoananrtaun. [Ipumepsr nmpucrnocodaeHuit
y Opranm3MoB: Mopdonornyeckue, QHU3NOIOrHYECKHe, OWOXMMHYECKUE, MOBEICHUECKUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpa3zoBaHue kak pe3yibTaT MHKPOIBOJIOLMH.
Wzomsiust — kimoueBoil  pakTop BuAooOpazoBanus. Ilyth u cnocoObl BUI00Opa3oOBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monummonau3anus, rudpuauzanus). JIuTeIbHOCTh SBONIOIMOHHBIX POIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BoOmIONMOHHON OuWonmOrMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
6unopazHooOpaszus. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPa3sHTOB M HMX X035ieB. MeXaHH3MbI
(bopMHUpPOBaHKS YCTOMYMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI 0OPHOBI ¢ HEH.

JdeMoHcTpannmn

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! 1 cxembl: «MyTalMOHHAS U3MEHYUBOCTEY, «[OMyIIAIMOHHAS] CTPYKTYpa BHIA,
«Cxema mposiBneHHs 3akoHa Xapau—BaiinOepra», «JIBuKylue CHIIBI  3BOJIOLUNY,
«OJKoNoruueckas HU30JSIIUs MOMyJsAuil ceBaHCKOW dopenn», «['‘eorpaduyeckas u30IALUSA
JUCTBCHHUIIBI CHOMPCKON M JIUCTBEHHUIIBI JaypCcKoi», «[lomysiuoHHbIE BOJHBI YUCICHHOCTH
XUIIHUKOB H JKepTB», «CXxema JEHCTBUS €CTECTBEHHOro oTOopa», «PopMbl OOphOBI 3a
CYILIECTBOBaHHE, «MHycTpuanbHblit MEJTaHU3M», «OKuBbie HCKOIaeMbIe),
«ITokpoBUTENbCTBEHHAs OKpacka >XHBOTHBIX», «[Ipemympexnaromas okpacka >XUBOTHBIX),
«Dusmnonoruveckue agantanuny, «IIpucrnocobIIEHHOCTh OPraHU3MOB U €€ OTHOCHTEIHLHOCTHY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoae», «CrnocoOsl
BUJ000pazoBanus», «l'eorpadmyeckoe BHI0OOpa3oBaHHME TpEX BUIOB  JAHABIIICH»,
«IKOJNOrHYecKoe BHUI000pa3oBaHKe BHUAOB cuHHUL, «llomummonnsl pactrenuit», «KamyctHo-
peAeuUHbI THOPUI.

OOGopynoBanue: repOapul pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Yydesia MTUIl U 3BEpeH C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yyyena MTHUIl U 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JladbopaTopnasi padora «BrisiBJIeHHE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIA.

JladopaTtopnasi paGora «lIpucmocobreHuss OpraHU3MOB W HMX OTHOCUTEJbHAs
EI€CO00Pa3HOCThY.

JlabopaTopnasi pabora «CpaBHEeHUE BUI0B IO MOP(OIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/1oLHsA U €€ pe3yJibTaThl

MeToabl H3y4eHUs MaKpOIBOIIOHH. [1aleOHTOIOTHUECKUE METO Bl U3YUEHHS SBOIONNH.
[Tepexomubie GopMbI U PUIOTCHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpaduueckue Meronbl usydeHus dBoionuu. CpaBHeHuwe ¢uopbsl U (ayHBI
MaTepUKOB U OCTPOBOB. broreorpaduueckne oomactu 3emian. BUasl-oHIEMUKH U PETTUKTHI.

DOMOpPHOTIOTHYECKHE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIBI M3YyUSHHS DBOJFOIHH.
['eHeTHYecKuEe MEXaHU3MBI DBOJIOIMK OHTOTE€HE3a U TOSBJICHHS SBOJIOIMOHHBIX HOBIIECTB.
['oMonornyHbIe ¥ aHATOTHYHBIE OpraHbl. PyJiMeHTapHbIe OPTaHbl U aTaBU3MbL. MOJIEKYISIpHO-
TCHCTHYECKHNEe, OWOXMMHUYECKHE W  MAaTeMaTHYeCKHE METOJBl HM3yYeHHUs  DBOIIOINU.
['omonornunbie TeHbl. COBpeMEHHBIC METOIBI TOCTPOCHHSI (PHITOTEHETHIECKHX JICPEBHEB.

XpPOMOCOMHBIE MyTaIlU{ U SBOJIIOIIHSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [lpunyun  cmeHvl  QYHKYULL.
HeobOpatumocTs 3BOMIONIMA. AanTUBHAS paguaius. HepaBHOMEPHOCTh TEMITOB SBOJTIOIHH.



JleMoHCTpauMu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuiel U cxeMbl: « DUIOTCHETUYSCKUHN PSJT JIOMIATN, «APXEONTEPUKCY, «3BEpO3yObIe
aueps», «Crerouedansy, «Punnodure», «CemeHHble ManopoTHUKW», «buoreorpaduyeckue
30HBl 3emun», «Jlpelid koHTHHEHTOB», «PenmukThl», «HauanbHble craguu 3MOPHOHAIBHOIO
pa3BUTHS  TMO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  AHAJIOTMYHBIE  OPIaHbDY,
«PynumenTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeOBEKa M MIUMIaH3e», «laBHbIE
HalpaBJIEHUs 3BOIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKLMH, IepOapuu, MYJSDKM HMCKOIAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUHU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHune U pa3BuTHE )KU3HU HA 3emule

Hayunble rumore3bl NpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHblEe TpPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealuuoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHUs )KU3HU U e€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. IMactepa.
[TpoucxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeOpraHuyeckoi »Bostonuy. [InanerapHas (reosoruyeckas) 3BOJIOLUS.
XuMuyeckasi 3BOJIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BELIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumepa u I'. FOpu. OOpazoBanue momumepoB u3 MoOHOMepoB. KoarepBarHas
runote3a A. M. Onapuna, rumore3a nepBuuHoro OyiboHa Jx. XongelHa, reHeTndeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumore3a «mvupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. lckomaemble OpraHMYECKHE OCTaTKH.
['eoxpoHonorusst u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAass  TE€OXPOHOJIOTHS.
['eoxpoHOIOrMUECcKas IKaja: 30Hbl, IPbI, IEPUOBI, JTIOXH.

HavanbHble sTanbl oprannyeckoil spomtonuu. [losiBieHne U 3BOMIONUS MEPBBIX KIETOK.
Opomtonusi Merabonu3zMa. Bo3HukHOBeHHEe mepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue cooduiectB. Ctpomaronutsl. [IpokapuoTel u
JYKapUOTBHI.

[TpoucxoxaeHrne sykapuoT (cHUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[TpoucxoxaeHrne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHWE OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMHU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pacTEHUH.
Beixon pacrenuit Ha cymry. llosiBieHuMe CHOpPOBBIX pPACTEHMII M 3aBOEBAHWE HMMHU CYIIN.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIe
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIOIMS MTO3BOHOYHBIX. [Iponcxoxaenrne aMpuoOnii 1 penTuini.
[Ipoucxoxaenre miekonuTaromux W OTUI. [lpuHIMN KitoueBoro apomopdoza. OcBoeHue
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTHe x13HM Ha 3emiie 110 3paM U NEpUOaM: apXxeil, MpoTepo30i, Najaeo30M, ME30301,
KaitHO30M. OOmIas xapakTEepUCTHKAa KIUMaTa M TeOoJIOTMYeCKHX TmporeccoB. [losBnenune u
pacuBeT XapaKTEepHbIX OPraHU3MOB. YTJe00pa3oBaHUE: €ro YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTtaB atMochepsbl.



MaccoBble BBIMUpAHUsI — HKOJOTMYECKHE KPHU3HCHI Mpounuioro. IIpuyumHbl U cienctBus
MacCOBBIX BbIMUpaHUil. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHHs O0Mopa3HooOpa3us Ha 3emiie.

CoBpemeHHas cuctemMa opranudeckoro mupa. [IpuHIUMNBI KjIaccuPUKAUU OPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIITBI OPraHU3MOB.

JleMoOHCTpanuu

[Toptpersr: @. Pean, JI. Cnamnanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuupl n cxembl: «Cxema omnbita @. Peguy, «Cxema onwita JI. [lactepa mo u3ydeHuro
camo3apoxkJeHus: xu3zHm», «Cxema omnbita C. Muiiepa, I'. FOpu», «3OTtansl HeopraHMuecKon
’BosOLIMNY, «['eoxpoHonoruueckas mkanay, «HadanpHble 3Tanbl OpraHUYEeCKOW 3BOJIIOLUN,
«Cxema o0Opa3zoBaHusi JYKapuoT MyTéM cuMmOuoreHesza», «Cucrema >KUBOW MPUPOJBIY,
«Ctpoenue Bupyca», «Apomopdosbl pacteHuit», «Punnmopute», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOIrOKIETOYHBIE BOJOpocHn», «Mxm», «llanmoporHukmn», «l'onoceMeHHbIE
pactenusi», «OpraHbl LBETKOBBIX pacTeHuil», «CxeMa pa3BUTUSA JKUBOTHOTO MHpay,
«Apomopdo3sl  KUBOTHBIXY, «[Ipocteitmue», «Kumeunononoctusiey, «llnockue uepm»,
«HieHncToHOIHEY, «Pb10BDY, «3eMHOBOJHBIEY, «IIpecmpikaromumecs», «IITrneny,
«Munexkonuraromuey», «Pa3Butue KM3HM B apXeWcKou apey», «Pa3BuTue IKHM3HH B
MPOTEPO30MCKON 3pe», «Pa3BuThe KHU3HU B TNANCO30MCKOM 3pey», «Pa3BUTHE KU3HU B
ME3030MCKOM 3pe», «Pa3BuTHe »KU3HM B KalHO30MCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPay.

OOGopynoBanue: TepOapul pacTeHUN pPa3TUYHBIX OTIEIOB, KOJJICKIIMH HACEKOMBIX,
BJIQKHbIE IpenapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOXKHUX, CKEJIEThI
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl M 3BEpPEH, KOJUIEKIMM OKAMEHEJIOCTEH, IMOJIE3HBIX
MCKOIIAEMBIX, MYJISKA OPIraHMUYECKUX OCTATKOB OPTaHNU3MOB.

BupryanbHasa snaGopatopHasi padora «MoaenupoBanue onbiToB Muniepa—tOpu mo
M3Y4YEHHIO a0MOTE€HHOT0 CHHTE3a OPraHMYECKUX COEAMHEHUN B IEPBUYHOI aTMochepe».

JlabopaTopnass pabora «l3yueHne W ONUCaHUE HCKOIAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTnyeckas padora «M3yueHne ocCOOEHHOCTEH CTPOEHHS PACTEHUM Ppas3HbIX
OTJICJIOBY.

IIpakTnyeckas padora «/3ydeHne ocOOEHHOCTEN CTPOECHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema 5. IIpoucxoxkaenue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTrUM. MeTOo 1l aHTPOIOJIOTHUH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUM YeJIoBeKa. Pelnrno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTBo  uenoBeka ¢ JKMBOTHBIMHM. (CHCTEMAaTHUECKOE IOJIOKEHHE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YeEJNOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
aMOpHOTOoTHYECKHe, (U3HOIOTO-OMOXUMUYECKHE, TOoBeAeHUeckrue. OTIUYHs dYeloBeKa OT
KUBOTHBIX. [IpAMOX0K/I€HNE N KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JBuwxyunme  cuibl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COIUANIbHBIE.
CooTHorieHre OMOJIOTHYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJuH aHTpornoreHes3a. Panuue yenoBekooOpasHble 00€3bsHbI (TIPOKOHCYJIbI)
U paHHHE TOHTUBI — OOIIME MPEIKH YeTTOBEKOOOPa3HBIX 00€3bsiH U JIOJICH. ABCTPATIONUTEKUA —
JIBYHOTHE TpeaKu JiroAeil. YeloBek yMelbld, MepBble U3TOTOBICHHUS Opyauil Tpyna. YemoBek



MPSIMOXOJISIIITUN M TIEPBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. UenoBek reinenb0eprckuii —
o011 MpeoK HEaHIEPTaIbCKOr0 YEIOBEKa U YEJIOBEKA pa3yMHOr0. YenoBeK HeaH1epTaabCKui
KAaK BHJI JIOJEH XOJOJHOIO KiIMMara. YemoBeK pa3syMHbI COBPEMEHHOIO THUIIA, JEHUCOBCKUM
YeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [Taneorenernka u najaeoreHoOMUKA.

OBOJIIOLIMS COBPEMEHHOI'0 4esioBeKa. EcTecTBeHHBIM OTOOp B MOMYJIALUAX YEIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonynsuoHHbIe BONHBI, Apeiid reHOB, MUTpaUs U
«a(h ekt ocHOBaTENSH» B MOMYJISIIHUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (SKBATOpUAJIbHAS), MOHIOJIOMHAs (a3MaTCKO-aMepUKaHcKas). Bpems u
IyTU paccelieHus 4YesloBeKa 1o IulaHere. EauHcTBO yenoBedeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOONCHHOCTh  4YelnoBeKa K  Pa3HBIM  YCIOBHUSM
OKpy»karouiel cpensl. BiausHue reorpaduueckoil cpeasl u apelda reHoB Ha MOP(HOJIOTUI0 U
(U3UOIIOTHIO YeTIOBEKa.

MexaucuuriauHapable  MeToAbl B (usnueckor (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOLMOHHAS ~ AQHTPOIOJIOTMSI M MaJ€OAHTPOIIOJIOTHUSI  YEJIOBEUYECKUX  MOMYJISALHUM.
bruocounansHple  HCCIeAOBaHMA ~ IPUPOABI  4YenoBeKa.  [ccinepmoBaHume — KO3BOJIHOLUU
OMOJIOTMYECKOT0 M COLIMAIBHOTO B YEJIOBEKE.

JleMoOHCTpanun

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

Tabmuubl u  cxembl: «Meronpl aHTpomosiorun», «['0lMOBHOH MO3r uyenoBekay,
«YenoBekooOpa3Hble 00e3bsHb, «CKeNeT uesloBeKa M CKeJeT MIMMIaH3e», «PyIuMeHThl u
aTaBU3MbD», «JIBIDKyIIME CHJIbI aQHTPONOreHe3a», «OBOJIIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpasionuTeKk», «4enoBek ymenbliiy, «HenoBek NpAMoXoasiuiiy, «J{eHnCOBCKUN YeT0BEK»
«Heanpepransup», «KpomanboHub», «lIpenkn denoBeka», «OTambl 3BOITIOLIUU UYEIOBEKAY,
«Pacpl yenoBekay.

O6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, PeIMETOB MaTepUalbHON KyJIbTYypbl IIPEIKOB
YeJoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYECKUMU U OMOJICHCKUMU
CIOKETaMH ITPOUCXOKICHUS YeoBeKa, (poTorpaduu HaX0A0K MCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEIb Yepela 4elOBEKAa M 4Yepena IIUMIAaH3€, MOJENb KHCTH YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEH TOpca MPEIKOB YeIOBEKa.

JlabopaTopnass paGora «l3yueHue ocoOeHHOCTEH CTpOEHHUs CKeJeTa YeJIoBeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JIOrNYECKUX aaNTallul YEJI0BEKaY.

Tema 6. OxoJsiorusi — Hayka O B3aHMOOTHOLIEHMAX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKPY KaloLIel cpeaoi

3apoxeHue U pa3BUTHE dKosoruu B Tpynax A. I'ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTHUH C IPYTUMHU HayKaMH.

Metonasl skonoruu. IloneBbie HabMOIEHUSA. DKCIIEPUMEHTHI B 3KOJIOTUHU: TPUPOJHBIE U
nabopaTopHble. MoaenupoBaHie B 3KOJIOTHMA. MOHUTOPUHT OKpY Karolleil Cpebl: JIOKAIbHBIMH,
PETHOHANBHBIN U TI100aTbHBIH.

3HaueHUe SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJIOIMYecKOe MHPOBO33pPEHHE Kak
OCHOBa CBS3€H YeJI0OBEYeCTBA C MNpUponod. POpMHpOBaHME SKOJOTUYECKOM KYJIBTYphl M
HKOJIOTMYECKOM IPaMOTHOCTU HACEJIEHUS.

JleMoHCTpanun



[Toptpetsr: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.
Tabmuier u  cxembl: «Pasmensl  skolorum», «MeToasl skonorum», «Cxema
MOHHMTOPUHIA OKpY>Karollel cpeapd (¢ UCImoJb30BaHueM oOopyaoBaHusi «Touka
pocrtay).

JlaGoparopHass padora «/3ydyeHue METOJ0B HSKOJIOTMYECKUX HCCIEIOBaHUI» (€
HCI0JIb30BaHUeM oOopynoBanus «Touka pocray).

Tema 7. Opranusmbl 4 cpeja 00MTAHUSA

Oxonoruyeckre (GakTopbl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
DKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHWEe, OWOTHYEeCKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKoJormueckux ¢akropos. [Ipasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

AbGuotuueckue ¢akropsl. CBeT Kak sKkonoruueckuii ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUH M JKUBOTHBIX I10
OTHOIIIEHHUIO K cBeTy. CUrHaibHas pojb cBeta. @oTonepuoiusm.

Temnepatypa kak skonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPTaHU3MBL.
[ToiKunOTEpMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak 3konorumdeckuii ¢dakrop. [IpucnocobneHuss pacTeHHN K TMOIEPKAHUIO
BojHOTO Oananca. Kiaccupukanus pacTeHHid 1O OTHOIICHHWIO K Boje. [IpucmocobieHust
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyILIHAs, MOYBEHHAs, TITyOMHHAas
MOJMOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3NKO-XMMHUYECKHE OCOOEHHOCTH cpej] OOWUTaHus
opranu3moB. [IpucrocobaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

bruonornueckne putmel. BHelHne n BHyTpeHHHE pUTMBlL. CyTOYHBIE U TOIUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HH.

Kuznennolie ¢opmbl opranuzMoB. [lonstue o xusHeHHOU (opme. XKuzHeHHbIE GOpMBI
pacTeHMil: JepeBbs, KYCTapHUKH, KyCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpPaBBI.
KuzneHusle (GOpPMBI KUBOTHBIX: THAPOOHMOHTBI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTPOEHUs ¥ 00pa3a KU3HU.

buotnueckue  Qaxtopel. Buabpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYpPEHLHUS,
XHUIIIHWYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyaln3M, KOMMEHCATIU3M
(KBapTHUpPAaHTCTBO,  HaxJieOHH4YecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONMHUYECKHE,
dopuueckue, ¢abpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYyIIECTBOBAHUS
OpraHu3MoB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoOHCTpanun

Tabnuupl 1 cxembl: «IKosornyeckue (pakropb», «CBETOBON CHEKTP», «IKOJOTHUECKUE
IPYIIBI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», « TeII0KpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KUBOTHBIE», «DHU3NOJIIOTMYECKUE aJalTallud >KUBOTHBIX», «Cpeabl OOHTaHHS OPraHHU3MOBY,
«buonornyeckue puTMbD, «KusHeHHsle GopMbI pacTeHuin», « KuzHeHHble POpPMBI KUBOTHBIXY,
«JKOocUCTEMa IIUPOKOIMCTBEHHOIO JiEca», «DKOCHUCTEMa XBOMHOro Jecay, «llemu nurtanus»,
«XunHnyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumom1osy, «Kommencanusm».

OGopynoBanue: repbapuu pPACTEHHH W JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIUSHHUIO
Pa3IUYHBIX  JKOJIOTHYECKUX  (PakTOpoB, TepOapwul  CBETOMIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHM, CBETONIOOMBBIC, TEHETIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIC



pacteHus, repOapuM ¥ KOJJIEKUHWU TEIUIOIIOOMBBIX, 3WMOCTOMKHUX, MOPO30YCTOWYUBBIX
pacTeHHi, uyuena MNTUI W 3Beped, repOdapuyM pacTeHUH, OTHOCSIIUXCA K THUrpopuTam,
KcepopuTam, Me30(pHUTaM, KOMHATHBIE PACTEHHs JAaHHBIX TPYIIH, KOJUIEKIUH IKUBOTHBIX,
oOUTaIOLMX B pa3HbIX cpefax, repOapuu U KOJUIEKIIMH PACTeHUN M KUBOTHBIX, 00JIQJar0IINX
YyepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUH JKHU3HH, repOapuu u
KOJJICKIIMM PACTCHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIUHU KUBOTHBIX,
YYaCTBYIOUIMX B PA3JIMYHBIX OMOTUYECKUX B3aMMO/ICHCTBHSIX.

JlabopaTopHasi pabGora «BpIsBIeHHE NPUCITIOCOOJECHUN OPraHW3MOB K BIIUSTHHUIO

cBeTa» (C UcmoJb30BaHueM o0opynoBaHus «Touka poctay).

JlabopaTopHas pabGora «BpIsBIeHHE NPUCITIOCOOJECHUN OPraHW3MOB K BIIUSTHHUIO
TeMmepaTypb» (¢ ucnojib3oBanuemM odopynoBanusi «Touka pocray).

JladbopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
o0UTaHUN.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJIOTUYECKUE XAPAKTEPUCTHKH MOMYJISAun. [lomysius kak OMOJIOrHYecKas CHCTeMa.
Ponb HeogHOpogHOCTH cpenbl, Qu3ndecKux OapbepoB M OCOOCHHOCTEH OHOJOTHH BUIOB B
(dbopMUPOBaHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJIsiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISINH:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAs M IOJOBasi CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPALIHSL.

DKoJIorM4ecKasi CTpyKTypa mnomyssiud. OneHka 4YMCIeHHOCTH nomyisuuu. /[uHamuka
NONYJIALMY U €€ perysanus. buornueckuil noreHuuan nonyaauuu. MoaenupoBaHue JUHAMUKU
nonynsauun. Kpusble pocta uymcieHHoctu mnonyisiuuu. Kpusbsie BbDKuBaHus. Perysius
YUCJICHHOCTH TMOMYJISIIUI: poib (AKTOPOB, 3aBUCAIIMX W HE 3aBUCSIIMX OT IUIOTHOCTH.
OKkonoruyeckue crpateruu BUoB (I- u K-crparterun).

[TonsiTue 00 »SKonormueckoi Huiie Buga. MecrooOutanue. MHoroMmepHas MOJETh
skosornyeckor HumM Jx.M. Xartunncona. Pazmepsl skosornyeckoi Hum. [loreHunansHas u
peann30BaHHAs HULIH.

Bua kak cucrema nomyisnuid. Apeansl BUIAOB. BUAbl M MX KU3HEHHBIE CTPATETHU.
DKOJIOTUYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU TMOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojmornueckue WHBa3UU
qyKEpPOJHBIX BUIOB.

JleMoOHCTpanun

IToprper: Ix. WM. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU Monmysiuny, «[IpoctpancTBeHHas
CTpyKTypa momyisuun», «Bo3pacTHble mnupamuabl nomyasauun», «CKOpOCTh 3aceineHHs
MOBEPXHOCTH 3€MJIM PaA3JIMYHBIMH OpraHuzMamm», «Mogenb skosiorndyeckod Humum JIx. H.
XaT4UMHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KHBOTHBIX.

JladopaTopnas padora «[IpucrnocoOneHus ceMsH pacTEHUN K pACCEICHUIOY.

Tema 9. JkoJ10rus cO001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBsi3U MEXIy OpraHU3MamH B
OuoreHo3e.

OxocuctemMa Kak OTKpeiTas cucrema (A. Jbk. Tencnum). DyHKIMOHATBHBIE OJOKH
OpraHU3MOB B 3KOCHUCTEME: NPOAYLEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypOBHH.



Tpoduueckue nenu u cetu. Adbnorndeckue 010ku 3kocucteM. [1oUBBI U HUIIBI B KOCHCTEMAX.
KpyroBopoT BeLECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeNM 3KocucTeMbl. brioMacca u nmpoaykuus. DKOJI0rH4ecKre MUpaMubl
yrces, 0MoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKlieccuu. IlepBUuHbIE U BTOPUYHBIE CYKIIECCUM M MX
OpUYMHBI.  AHTPOIIOTEHHBIE BO3JCHCTBUS Ha cykueccud. KimmmakcHoe — cooOIIecTBo.
buopaznoobpa3ue 1 NoJHOTa KpyroBopoTa BELIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[Tpupoanble 3KOCHCTEMBI. JKocucmembl 03€p U pek. IKocucmemvl Mopel U OKeaHos.
IKocucmemvl MyHOp, 1€co8, cmenell, NyCMblHb.

AHTpPOIIOT€HHBbIE  3KOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmuuus mexay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH S3KOCHUCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOoakocucteM. ['opoackas ¢uiopa u dayHa.
CunaHTponm3amusi ropojckoii  (ayHbl. buomormdeckoe W XO3SHCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (DOPMHUPOBAHMS ~ OCHOBHBIX  B3aMMOJACWUCTBUII ~ OpraHM3MOB B
aKocucTeMax. Ponb kackaonozo spgexma u 6u008-30uhpukamopos (Kiouevlx 6uoos) 6
@ynkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. Y CTOMYMBOCTh OpPraHU3MOB, INOMYJSILIMA M OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPOIOT'€HHBIX BO3/1EHCTBHIM.

Mexanusmbl  6030elicmeus  3aepA3HEHUll  PA3HLIX MUNO8 Ha  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmsusi. MeToqoI0rus MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmune! u cxembl: «CTpyKTypa OMOLIEH03a», «DKOCUCTEMA IMIMPOKOJIMUCTBEHHOTO JIECay,
«IJKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAJIBHBIE TPyNIbl OPraHU3MOB B OJKOCHUCTEMED,
«KpyroBopor BemiectB B 3Kkocucteme», «llemum mnuTaHus (macTOWINHAsA, JETPUTHAA)Y,
«OKoynoruyeckas NupaMuia ynucemn», « IKoJorudeckas nupamuaa 6uoMacced», « JKoJorudeckas
nupamuja sHeprum», «OOpasoBanue Ooiora», «llepBuunast cykueccus», «BoccraHoBieHue
Jeca Iociie MoXxapa», «IKOCHUCTEMa 03€pa», «ATrpoleHo3», «KpyroBopor BemecTB M IOTOK
SHEpruu B arporeHose», «[Ipumepsr ypOosakocucTemy».

OOGopynoBaHue: TepOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyuesa NTHI[ U 3Bepew,
rep6apuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHHI, aKBApUYM KaK MOJIEb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yueHue u onrcanue ypoo3KOCHCTEMBD».

JlaGopaTopnas padora «l3yuenne pazHooOpa3usi MENKUX MOYBEHHBIX WICHUCTOHOTHX B
pa3HbIX IKOCHCTEMAX).

IKekypeust «IKCKypcHsi B TUIIMYHBINA OuoreoneHos (B n1yOpaBy, Oepe3HsK, €bHUK, Ha
CYXOJIOJbHBIN MM MOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeust «DKCKYpCHsl B arpodKocHcTeMy (Ha MOJIe UM B TEINIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmennanerapHas oOosouka 3eMiid, TJ€ CYHIECTBYET WJIM CYIIECTBOBaja
*u3Hb. Pa3BuTHe npeacrasienuii o ouocdepe B Tpyaax 3. 3tocca. Yuenue B. U. Bepuaackoro o
6uocdepe. O6mactu 6nocdeps! u e€ cocras. JKupoe BeniecTBo Onochepsl 1 ero GyHKINH.



3aKOHOMEPHOCTH CcylecTBOBaHUs Onocdepsl. OcodeHHOCTH Onochepsl Kak rio0ambHOM
sKocucTeMbl. J[MHamMu4yeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKUE IUKIIBI (YIiepoa, a30Ta). PUTMUYHOCTD sBNeHHI B 6buocdepe.

3onanbHOCTH 6uOCchepsl. [lonarue o Guome. OcHOBHBIE OMOMBI CYIIN: TyH/pA, XBOIHBIE
jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIHU, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE Jieca,
BBICOKOTOpBsI. Kitumar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa W (yHKIHS S>KHMBBIX CHCTEM, OIICHKAa WX PECYpPCHOTO TMOTCHIHMAla |
O6uochepHbIX QYHKIIHA.

JemMoHCTpauMu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eoctepsr 3emnny, «Kpyrosopot azora B npupoae», «Kpyrosopor
yraepojaa B mpupojae», «Kpyrosopot kucinopoaa B npuponae», «KpyroBopor Bojabl B pUPOIE»,
«OcHoBHble Omombl cymm», «Kinumarudeckue mosica 3emnn», «Tynnapa», «Taiiray,
«Cmemannbii  sec», «llupokonmuctBennsiit  sec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponwnyecknii nec».

Ob6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawOIIas cpeaa

DKOJIOTHYECKHEe KpH3WCHl M WX NpPHYUHBL Bo3neiicTBue uyenoBeka Ha Owocdepy.
3arpsisHeHUE BO3AYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienue nouBsl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne KiinMara.

AHTpOIIOTEHHOE  BO3JCHCTBHE Ha pPACTUTENbHBIA M KMBOTHBIM wmup. OxpaHa
pacTUTEIBLHOTO U KMBOTHOTO MHpa. OCHOBHBIE MPUHIIUIIBI OXPaHbl MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). botanudeckue caabl U 300JI0THYECKHE
MapKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA U MPUPOAbL. PannoHansHOE
IPUPOJIONOIL30BAaHUE M COXpaHEHHe OHOoJoru4eckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH INI00ATBHBIX SKOJIOIMUYECKUX KpU3HcoB. OCOOEHHOCTH COBPEMEHHOI0 Kpu3nca
U €ro BEpOSITHBIE MOCIEACTBUS.

Pa3BuTe METOIOB MOHMTOpPUHIA Pa3BUTHS ONACHBIX TEXHOT€HHBIX IPOIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocbepezaioweli U KOHKYPEHMOCHOCOOHOU
anepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvuvle ungopmayuonmsvie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOB8bl IKOpeabuIUMayuu IKOCUCmeMm U cnoco608 60pbovl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazemMHuixX 9KOCUCTEM.

JleMoOHCTpanun

Tabmuel U cxeMbl: «3arpsi3HeHue aTtMmochepbl», «3arps3HeHUEe TUAPOCPEpPbD,
«3arpszHeHre  mouBbl», «[lapHukoBeli  AhdexkT», «Ocobo oxpaHseMble NPUPOIHBIC
TEeppUTOpUNY, «MoJenu yrnpasisieMoro Mupay.

OGopynoBanue: ¢dortorpadun OXpaHSIEMBIX pacTeHUH W KUBOTHBIX KpacHoW KHUTH
Poccuiickoit ®denepanun, KpacHoi kKHUrH pernoxa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTPaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuuue momueéayuu K OOy4deHUIO OWOJIOTHH, YyeleHanpasieHHoe passumue BHYTPEHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
cBOer JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUCymunuMu CHUCTEMC
Ouosnoruueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKOM  KYJIBTYpHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInaHOCTHBIE pPe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
y‘-IC6HOI\/JI U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COOUOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIIMU JIMYHOCTH, HATPUOTU3MA U
YBaXXEHUA K 3aKOHY M IIPaBOIOPSAAKY, YEIOBEKY TpPyZa U CTaplieMy IIOKOJIEHHUIO, B3aHUMHOIO
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHUS K  KYyJbTypHOMY  HAcClE€OUI0 U  TpaJulusM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOTo mpeamera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIUXCSl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
HOSHIII/ICﬁ JIUYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/IeHTaHI/II\/JI, MMO3UTUBHBIX BHYTPCHHUX
yOeXKICHHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuiipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTA B IMPOIIECCe peaan3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIMTATEILHOU ACATCIIBHOCTH, B TOM YHUCJIC B YaCTH:

1) rpasaIaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX IIpaB M O6H33HHOCTCI\/'I, YBaXXCHHUEC 3aKOHaA H
IIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE yYUThIBAaTh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOEKICHUSAMHU, KyJIbTYPHBIMU IEHHOCTSMH U COLMATHHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IMPOLCCCC COBMECTHOI'O BBIITOJHCHUA y‘-Ie6HBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 337a4, YBAXXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB NP 0OCYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COMNCPIKAHNUS,

TOTOBHOCTb K TYMAHUTAapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M [AMITHUKAM IPUPOJBI,
JTOCTH>XKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIOUas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbI 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
peryisipHass (u3uyecKkas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1001E;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyHO
JIeATEITbHOCTb;

WHTEpPEC K Pa3au4HbIM cdepaMm TpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIIEHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
MOCTYIIKOB M OLEHKH WX BO3MOXKHBIX IMOCIEICTBUM ISl OKPYKAIOIIeH Cpeibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETaEMbIE NPU W3YYEHUM OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
MpaBUJI TOBEJIEHUS B MPHUPOJE, HANpPaBICHHBIX HAa COXPAaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOH KYyJNbTYphI, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKON AESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KyJIbTYPbl KaK CpEACTBA B3aUMOICHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaK O €IUHCTBE NpPUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 TII00ATBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0
KyJbTYpbl, €CTeCTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTaBHOM YacTu (PYHKIIMOHATHHON
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 TOJTYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HaHHE IIEHHOCTH Hay4HOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEephHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIONyYEHUIO HOBBIX 3HAaHWUN 1O OHOJOTMU B COOTBETCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4YeOHOro mpeamera «bUONOTHsS» BKIIIOYAIOT:
3HAYMMbIe 11 (OPMHUPOBAaHUS MHUPOBO33PCHUS  OOYYAIOIIUXCA  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIE) 0OIICHaYYHbIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBbIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCICPUMEHT U JIPYTHe); YHUBEPCAIbHBIC
yueOHbIe NieiicTBUs (TIO3HABATENIbHbIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00ECIEUNBAIOIIHNE
dbopmupoBanrue (PyHKIIMOHAIBHON TPAMOTHOCTH M COLMATHHOW KOMIIETEHIIUM OOYyYaIOIUXCS,
CHOCOOHOCTh 00y4Jaromuxcst HCIOJIb30BaTh OCBOCHHBIC MEXTUCIUTTHHAPHBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHUBEpPCAJbHbIC Y4YeOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLIMAJIbHOM MIPAKTHKE.

B pesynpraTe u3ydeHuss OWOJIIOTMM Ha YPOBHE CPEIHEro o0O0Iero oOpa3oBaHHs Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCAIBHBIC yUeOHBIC JIEHCTBUS,
KOMMYHUKATHBHBIC YHHUBEpPCAJIbHbIC Y4YeOHbIC [EHCTBUS, PETYJISITUBHBIC YHHBEPCAJIbHBIC
y4eOHBIC JICHCTBUS, COBMECTHAS ICATEILHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYJTMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpUBaTh ¢
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTH (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU MOHITUSIMH);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yJIbTAThI JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKJCHUS (MHIYyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYITUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HEMaTEepUAIBbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3yJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIVMHHUPOBATh M BBINONHATH pPabOTy B YCIOBHUSX peadbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
rUNoTe3y €€ pelleHus, HaXOAWUThb AapryMEHThl [Uld JJ0Ka3aTelbCTBA CBOUX YTBEPXKICHHH,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE WJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ounonoruueckoit nHGoOpMaIuu, HEOOXOIMMOM JIJIs1 BHITTOJIHEHUS yUEOHBIX 3a/1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY THpPEACTaBICHUS OMOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOJIb30BaTh W TMPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€30MaCHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBIATh IJIaH JEMCTBUM, pacupeneisTh poJid € y4€ToM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ysibTaTbl OCBOEHUS coOjep)KaHHMs yueOHoro mpenmera «buonorus» Ha
yriy0JIEHHOM YPOBHE OPHEHTHPOBAHKI Ha o0ecrieueHrne MpoQrIbHOTO 00yIeHUs 00yYarOIIIXCs
Oouonornu. OHM BKIIIOYAIOT: cCreHU(pUYECKUe sl OMOJIOTMM HAay4HbIC 3HAHWSA, yYMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
NEeSTEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUH M MX HPUMEHEHHIO B PA3JIMYHbIX Y4eOHBIX, a
TaK)K€ B peaJIbHbIX )KM3HEHHBIX cUTyauusx. [IpeamerHble pe3ysbTaThl IPEICTaBIEHbI 110 rojlaM
U3YYEHHUS.

[IpenmerHble pe3yabTaTbl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
peLeHnH pobJIeM palMoHaIbHOIO IPUPOAONOIb30BAHNUS, O BKJIaJle POCCUHCKUX U 3apyOexHbIX
yU€HBIX B pa3BUTHE OMOJIOTUY;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHWM, KOTopas BKJIIOYAeT: OCHOBOIOJArarollue
OMOJOTMYECKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboJu3M, TrOMeocTas,
CaMOpEryJsIlMs, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTh, H3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
Oouonoruueckre Teopun (kinerounas Tteopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi TeopHsi HaclieAcTBeHHOocTH T. Moprana), yuenus (H. 1. BaBunosa — o nieHrpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PAacCTeHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOTO MMOKOJIEHHUS], PACIIEIIJIEHHUs], YACTOTHI raMeT, HE3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHUECKUX PSAJOB B HACIEICTBEHHOM u3MeHunBocth H. M. BaBwiioBa), NpUHIHMITBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHWE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKHX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUe, U3MepeHHe, Ha0Ir01eHue, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE IIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
’KMUBOTHBIX U Y€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  )KU3HEAEATEIbHOCTH, IPOTEKAOIUX B OpraHU3Max pacTeHWH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
OpoxeHus, aBTOTPOGHOTO U TETepOTPO(HOrO THUIOB MUTAHHUSA, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, Mei03a, raMeToreHesa, IMOpHUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
UH/IMBUYAIbHOTO DPAa3BUTHUSA OpraHu3Ma (OHTOT€HE3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3Hca,
HCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX PYHKUUSMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OPTraHOB M HX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY ISl OKAa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYIII;

YMEHHE pelIaTh OWOJIOTUYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMU OHOJOTHYECKMMH TpOIeCCaMd U SIBJICHUSMH, JeJlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PEe3yJbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Le’Ib UCCIe0BaHNUs, aHAIM3UPOBATh MMOJYYSHHBIE PE3yIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHUBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B o0nactu
OMOJOrUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CETbCKOI0 X031 CTBA, MUIIEBOM
IIPOMBIIIIIEHHOCTH, YIIyOJsTh MO3HABATEIbHBI WHTEPEC, HANpPaBICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCcCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
OPUPOJBI U PEIIEHUHN HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAaKKe B PEIIEHHUU BOIPOCOB
paloOHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMUPOBAHMM LEHHOCTHOTO OTHOLIEHUS K
mpupojie, OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUI, KOTOpas BKIIIOYAET ONpPEesICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouX OWOJIOTUYECKUX TEPMUHOB U MOHATHHA (BHL,
sKocucTteMa, Owuocdepa), Oumosormuyeckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsSX M HalpaBIECHUSX
sBomtonuu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. baspa), npaBuna (Mmunumyma FO. JIubuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUN ), TUIIOTE3bI (TUnoTe3a «mupa PHK» V. I'unGepTa);

YMEHHE BIIAJeTh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yEeMbBIMU B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTrE€OIICHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIErO, IBMXKYILEI0O U pa3pbIBAIOIIErO €CTECTBEHHOro 0Tdopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIMX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAaMU HBOJIOLUM, JBUXKYIIUMU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTD BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTyMEHTbI, OMOJOTNYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTHYECKUX TpPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpPaHEHMsT MHOTooOpa3us BUJOB M SKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HCCIeAyeMbIMU OHOJIOTHYECKUMHU HpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJBI U
IPOTHO3bl HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOI0aTh MpaBuUia HpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIO0BaHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyIMpys LeNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJTYUYEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIEOBATEIBCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOHIECTB, M MYOJUMYHO IPEACTaBIATh
NOJIyYeHHbIE Pe3yJIbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUM O IPOUCXOKIACHUM IKU3HHU, YEJIOBEKAa U
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MPeIoTBpallleHusl INI00ATbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HAaHHBIN BBIOOp Oyayiei mpodeccuoHanbHON AEATEIbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONIBL30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIINIJIEHHOCTH, YIIIyOIsATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUSAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE
pecypchl.
HUcnosb3oBanue
HaumeHoBaHuUe pa3/iesioB U TEM un(pposoro u
Ne n/m Koutpoasnsie | IIpakTuueckue AHAJIOT0BOrO
MPOrpaMMsbI Bcero 000py10BaAHUSA
paboThI padoTnl pya
LIEHTPA eCTeCTBEHHO-
HAY4YHOI U
TeXHOJIOTH4YeCKOi
HaNpaBJIEeHHOCTE
i «Touka pocray.
1 Bbuonorus xak Hayka 1 http://www.sbio.info/
2 JKuBble crcTeMbl M UX H3YYCHUE 2 http://www.sbio.info/
http://www.sbio.info/
3 buonorust KieTku 2 0 0.5
4 XuUMHUYECKasi OpraHu3aIus KISTKH 10 1 1 http://www.sbio.info/
http://www.sbio.info/
5 Ctpoenue u GyHKINH KIETKH 8 0 2 . -
[{udpoBoit MUKPOCKOIL.
5 OOMeH BelecTB U NPeBpalleHne YHEPTUU B 9 1 1 htto://ww\w.sbio.info/
KJIETKE
7 Hacnencreennas undopmarus u 9 1 05 http://www.sbio.info/
peanu3anus €€ B KIETKE ' [{udpoBoit MUKPOCKOTI.
http://www.sbio.info/
8 JKU3HEHHBIN KT KIETKH 6 1 1 P

[udpoBoit MUKpPOCKOTI.



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

9 Crpoenre U GYHKIIUH OPraHU3MOB 17 1.5 http://www.sbio.info/
10 PasMHOXeHME U pa3BUTHE OPraHU3MOB 8 1.5 http://www.sbio.info/
1 ['eHeTHKa — HayKa O HACJAEACTBEHHOCTH U 5 0 05 http://www.sbio.info/
U3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIICACTBEHHOCTH 10 1 1 http://www.shio.info/
13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 1 http://www.sbio.info/
14 ['eHeTHKa YellOBEKa 3 0 0.5 http://www.sbio.info/
15 Cenekiust OpraHu3MOB 4 0 http://www.shio.info/
16 broTexHOJIOTHS ¥ CHHTETHYECKAsT OMOIOTHS 4 1 http://www.sbio.info/
17 PesepBHOE Bpems 1 0 http://www.sbio.info/
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 8 13



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
(uudgpossbie)
oOpa3oBaTe/ibHbIE
pecypchl.
HUcnosb3oBanue
uugpoBoro u
N/ HaumeHoBaHue pa3ieioB U TeM K - aHAJIOTOBOI'0
LRI HT bHbBI KTHYECKU
NporpamMMbl Beero OHTPOJILHBIC pa eckne o0opy10BaHus
padoTsI padoTbl LIEHTPa eCTeCTBEHHO-
HAY4YHOI U
TeXHOJIOTH4YeCKOi
HANMpaBJIEHHOCTE
i «Touka pocray.
3apoxAeHUE U pa3BUTHE IBOIIOIMOHHBIX .
P Vp 4 0 0 http://www.sbio.info/
MpeJICTaBICHU B OMOTIOTHI
MUKpOIBOIIONHS U €€ Pe3yIbTaThI 14 http://www.sbio.info/
MakpoaBomonus u €€ pe3yinbTaThl 6 http://www.sbio.info/
[IpoucxoxaeHne U pa3BUTUE )KU3HU Ha .
P P 15 1 1.5 http://www.sbio.info/
3emuie
[TpourcxoxaeHne YeIoBeKa — aHTPOIIOTEHE3 10 1 1 http://www.sbio.info/
http://www.sbio.info/
Hudposas
DKOJIOTUSl — HayKa O B3aUMOOTHOIIEHUSIX naboparopus 1o
OpPraHU3MOB U HaIOPTaHU3MEHHBIX CUCTEM 3 1 0.5 Ouonoruy (IaT4mK

C OKpYKarollleu cpenon

BJIAXKHOCTH, JaTYUK
pH)



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

7 Opranusmel 1 cpesa OOuTaHHS

1.5

http://www.shio.info/

[udposas
nabopaTopus 1o

OMoJIOTHH (TaTYUK

BJIAXXHOCTH, JaTUYUK
pH)

8 DKOJIOTHS BUJIOB U MOIYJISLIHI

0.5

http://www.shio.info/

DKonorus COO6H.[CCTB. DKOJIOTrHYeCcKHue
CHCTCMbI

12

0.5

http://www.sbio.info/

Hudposas
nabopaTopus 1Mo

ouosioruu (aT4nK

BJIaXXHOCTH, JaTYUK
pH)

10 buocdepa — rimodanpHas sxocucTemMa

http://www.sbio.info/

11 YenoBek U OKpyrKaroIas cpeaa

http://www.sbio.info/

Hudposas
naboparopus 1o

OMOIOTHH (aTYUK

BJIaQXKXHOCTH, JaTUYUK

pH)

12 Pe3epBHOE Bpems

http://www.shio.info/

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102

7.5



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

INIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB Jdara nzydyenus JJIeKTPOHHbIE

IIo daxT nupposLie
o0pa3oBaTe/ibHbIE

pecypchl.

Hcnonb3oBanue
uudposoro u
aHAJIOT0BOI'0

Ne
Tema ypoka Kontpoabubie | IlpakTHueckue obopynoBanus
n/n Bcero nenTpa

€CTeCTBEHHO-HAY4
HOM U
TEXHOJIOTHYeCKOM
HAINPABJIECHHOCTE
i «Touka pocra»

ILUIaHY

padoThI padoThI

Bbronorns xax KoMIJIeKCHas HayKa 1

1 0 0 02.09.24 http://www.shio.info/
KaK 4acTh COBPEMEHHOTO 00IIIeCcTBa
JKuBbIie cuCTEMBI U UX CBOMCTBA 1 0 0 03.09.24 http://www.shio.info/
3 ¥ POBHEBAS OPTaHH3ALIS KHBDIX 1 0 0 05.09.24 http:/Awww.sbio.info/

CUCTEM

http://www.sbio.info/

I/ICTOpI/IH OTKPBITUA U U3YUCHUSA

4 kietku. Kiierounas reopus L 0 0 09.09.24 Hudpooii
MHKPOCKOIL.
Meroasl MOJIEKYJIAPHON U KJIETOYHON
owosorun. [IpakTudeckas padora http://www.sbio.info/
5 «M3yueHue MeTo10B KJIETOYHOM 1 0 0.5 10.09.24 [Mudposoit
ouosorun (xpomarorpadus, MHUKPOCKOII.

anekTpodopes, muddepeHnranbHoe



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

nentpudyruposanue, [111P)»

http://www.sbio.info/

Hudposas
nabopaTopus 1Mo

6 XUMUYECKHUI COCTaB KIETKU 0 12.09.24 6
MOJIOTUH (JaTYUK
BJIQKHOCTH, TATYUK
pH)

7 Muriepanbible BeIeCTBa IETIH, X 0 16.09.24 http://www.sbio.info/
OuosornvecKas poJb
Opranmnueckue BemecTBa KISTKH —

8 Ocmin. Jlabopatopras padora 0.5 17.09.24 http://www.sbio.info/
«OOHapyxeHHe OeJIKOB ¢ TOMOUIbIO
Ka4eCTBEHHBIX PEAKLIAN»

9 CroifCTaa, KIACCHHKALI 1 0 19.09.24 http://www.sbio.info/
GbyHKIMH O0EJTKOB

10 Opraiieckie BellecTsa KICTKI — 0 23.09.24 http://www.sbio.info/
YTJICBOIBI

11 Opraififeckie BelllecTBa KICTKI — 0 24.09.24 http://www.sbio.info/
JIUTTUIBI
Hyxnennossie kucnotsl. JITHK n
PHK. JIabopatopnas pabora

12 «MccnenoBanue HYKJIEHHOBBIX 0.5 26.09.24 http://www.shio.info/
KHCJIOT, BBIJICTIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY

ATO. .

13 CTpocHHe  pyHKLliH Hpyrue 0 30.09.24 http://www.sbio.info/

nykieosuarpudocdars (HTD)
HK. M .
14 Cexsernponaiie /1 CTOAH! 0 01.10.24 http://www.sbio.info/

ICHOMHKH, TPAHCKPUIITOMUKH,



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

MIPOTEOMHUKHU. MeTOIbl CTPYKTYpPHOU

ouooruu
15 KonTponbHas padora Nel 0 02.10.24 http://www.sbio.info/
T cnerox. TIDOKaDHOTHHTECKA http://www.sbio.info/
UIIBI KJICTOK. MOTHYECKasI
16 pokap 0 07.10.24 Lndposoii
KJIETKA
MHKPOCKOII.
CTpoeHHEe DYKapHUOTHUECKOW KIICTKH. http://www.sbio.info/
17 [IpaxTuueckas padbora «3yuenue 0.5 08.10.24 [udposoii
CBOMCTB KJIETOUHOI MeMOpaHbI» MHKPOCKOIL.
18 [ToBepXHOCTHBI ammapar KJIeTKH 0 09.10.24 http://www.sbio.info/
O ot
19 P P 0.5 14.10.24 1ucppoBoii
«V3yuenne nBMKEHUS IUTOIIIa3MbI B
MHKPOCKOTI.
PaCTHTENBHBIX KIETKAX»
[TomyaBTOHOMHBIE OPraHOWIbI
;negxnz MI/ITOXOHI6[pI/II/I, TUTACTUIBIL. http:/Awww.sbio.info/
aboparopHas paboTa
20 OPETOPHESL pabo 0.5 15.10.24 [ndposoii
«HccnenoBanue mia3Mommsa u
MHKPOCKOTI.
JETUTa3MOJN3a B PACTHTEILHBIX
KJIETKaX)»
http://www.sbio.info/
21 HememOpaHHbIe OpraHOU bl KIETKH 0 16.10.24 [udposoii
MHKPOCKOTI.
22 Crpoenuie u GyHKUIUH s1pa 0 21.10.24 http://www.sbio.info/
Ep :f;H;eEZHzE:aﬁzgzeszizi http://www.sbio.info/
23 JICTOR SyRApHOT. Sa00parop 0.5 22.10.24 Lndposoit
pabora «/3y4eHue CTpoeHHs KIETOK
MHKPOCKOII.

PAa3JINIHBIX OPraHU3MOB»



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

24

AcCUMUIISILINS U TUCCUMMIISILIUS —
JIB€ CTOPOHBI MeTaboar3Ma. Turbl
oOmMeHa BemiecTB. JJaboparopHas
pabora «/3yueHue KaTaTuTHYECKON
aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
amMuIa3bl WIK KaTajaa3bl)»

23.10.24

http://www.shio.info/

25

depMeHTATHBHBIN XapaKTep peaKI[Hii
KJIETOYHOT'O METa0OIM3Ma.
JlaboparopHas pabora «3ydenue
(epMEHTATUBHOTO PaCHICTUICHUS
MEePOKCHUIa BOJOPO/Ia B
PACTUTCIIBHBIX U ) KUBOTHBIX
KJIETKaX)»

0.5

05.11.24

http://www.sbio.info/

26

benku-akTuBaTopsl U OeNKu-
MHTHOUTOPBI

06.11.24

http://www.sbio.info/

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

11.11.24

http://www.shio.info/

28

dorocunTes

12.11.24

http://www.shio.info/

29

XemocuHTtes. JlabopaTopnas pabota
«CpaBHeHuUe MpoIieccoB POTOCHHTE3A
1 XeMOCHHTE3a»

0.5

13.11.24

http://www.sbio.info/

30

AHa’poOHbIE OpraHu3Mbl. Bus
opoxenus. JlaboparopHas pabota
«CpaBHEHHUE TTPOIIECCOB OPOKECHUSI U
TIBIXQHUS

18.11.24

http://www.sbio.info/

31

AspoOHBIE OpraHU3MBI. JTaIbl
SHEPTEeTUUYECKOr0 OOMEeHa

19.11.24

http://www.sbio.info/

32

DHeprus MeMOpPaHHOTO TPaIueHTa
npotoHoB. CuHTe3 ATD: paboTa

20.11.24

http://www.shio.info/



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

npoToHHON AT®-cuHTa3bI

33 Peakunu MaTpuyHOTO CHHTE32 0 25.11.24 http://www.sbio.info/

34 | paHCKpHIILI — MATPHHEIH 0 26.11.24 http://www.shio.info/
cunre3 PHK

35 Tpancsius u e€ STarnbl 0 27.11.24 http://www.shio.info/

36 Konuposaime awitriokicsor. Porie 0 02.12.24 http://www.sbio.info/
pubocom B OmocuHTE3E Oenka

37 Syir:‘p‘*;::““" TEHONA Y poRapHOT A 0 03.12.24 http://www.sbio.info/

38 MoreKyIAPHEIE MXAHH3MEL 0 04.12.24 http://www.shio.info/
IKCIPECCUH T€HOB y DYKApUOT
Bupycbl — BHEKIIETOUHBIE (HOPMBI

39 EEZ‘;:;;’f;a‘j;zngarfgizzzlﬂe 0.5 09.12.24 http://www.shio.info/
MO/IEJIA BUPYyCa»
BupycHbie 3a00/1eBaHNs YETOBEKA,

40 E:EZI‘;E‘;;‘:;T;’HOHOMH § 0 10.12.24 http://www.sbio.info/
METUIIMHE

41 Konrtponsnas padora Ne2 0 11.12.24 http://www.sbio.info/

http://www.sbio.info/
42 Ku3HEHHBIN UK KISTKH 0 16.12.24 [udposoit
MHKPOCKOII.

43 Matpuunsiii cuate3 JJHK 0 17.12.24 http://www.sbio.info/
Xpomocomsl. JTabopartopHas pabota http://www.sbio.info/

44 «M3ydyeHne XxpoMocoM Ha TOTOBBIX 0.5 18.12.24 Hudposoit
MHKpOTIpenapaTax» MHKPOCKOTI.



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

http://www.shio.info/

45 Jlenenue KIeTKH — MHUTO3 0 23.12.24 Hudposoit
MUKPOCKOTI.
Tunsl kietok. Kapuokunes u
uTokuHe3. JJabopaTopHas pabora http://www.sbio.info/
46 «Habmronenne MuTO3a B KIIETKaX 0.5 24.12.24 Hudposoit
KOHYMKA KOpEIIIKa JTyKa (Ha TOTOBBIX MUKPOCKOTI.
MUKpOIIpernapaTax)»
Perynsius )KM3HEHHOTO ITHKIIA
47 KJ1eToK. OpraHu3M Kak eIMHOE 0 25.12.24 http://www.shio.info/
1esnoe.
48 KonTponbHas padorta Ne3 0 13.01.25 http://www.sbio.info/
Txanu pacrenwuii. JlaboparopHas http://www.sbio.info/
49 pabora «/3ydyeHne TkaHen 0.5 14.01.25 [Mudposoii
pacTeHun» MHKPOCKOIL.
TkaHU )KMBOTHBIX U YEIOBEKA. http://www.sbio.info/
50 JlabopaTtopHas paborta «M3yuenue 0.5 15.01.25 Hudposoit
TKaHEH KHBOTHBIX» MHUKPOCKOTI.
Opranbl. CucTeMbl OpraHoB.
51 JlaboparopHast pabora «3ydenune 0.5 20.01.25 http://www.sbio.info/
OpraHOB IIBETKOBOTO PACTCHHUSD)
52 Omnopa Tena opraHu3MoB 21.01.25 http://www.sbio.info/
53 JIBI>KEHHE OPraHu3MOB 22.01.25 http://www.sbio.info/
54 [Tutanue opraHu3MoB 27.01.25 http://www.sbio.info/
[TuTaHue MO3BOHOYHBIX KUBOTHBIX.
55 [MummeBapuTenpHas cucTeMa 0 28.01.25 http://www.shio.info/

YECJI0BCKa



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

56 JIpIXaHUE OPraHU3MOB 1 0 0 29.01.25 http://www.sbio.info/
57 f:;’;‘;iz HOSROTOTHBI AHBOTHRI 1 1 0 0 03.02.25 http://www.sbio.info/
58 TpaHCmopT BEIIECTB Y OPraHu3MOB 1 0 0 04.02.25 http://www.sbio.info/
59 KpoBeHocHas cucteMa mo3BOHOYHbBIX 1 0 0 05.02.25 http://www.sbio.info/
’KHBOTHBIX U YEJIOBEKA
60 Brigenenue y opranu3mMoB 1 10.02.25 http://www.sbio.info/
61 3amuTa y OpraHu3MoB 1 11.02.25 http://www.sbio.info/
62 HNmmyHHas cucTema 4eoBeka 12.02.25 http://www.sbio.info/
http://www.sbio.info/
Pa3apaskuMoCTh ¥ PEryIIsIus y Hudposast
o | et L o | wous| | oo
JKUBOTHBIX U Y€JIOBEKa BIIA)KHOCTH, MaTIHUK
pH)
64 KonTponbras padorta N4 1 4 0 18.02.25 http://www.sbio.info/
65 ®DopMBI Pa3MHOKEHUST OPTAHU3MOB 1 0 0 19.02.25 http://www.sbio.info/
66 [TonoBoe pa3MHOXKeHHE 1 0 0 24.02.25 http://www.sbio.info/
67 Meiio3 1 0 0 25.02.25 http://www.sbio.info/
I"ameTorenes. O6pa3zoBanue u
pa3BUTHE MOJIOBBIX KIIETOK.
68 JlaboparopHast pabota «l3ydenune 1 0 0.5 26.02.25 http://www.sbio.info/
CTPOEHUS TIOJOBBIX KJIETOK Ha
TOTOBBIX MHKPOTIpEIapaTax»»
69 I:;ﬁziiﬁ”f‘;iﬁz:g‘e 1 0 0 03.03.25 http://www.sbio.info/
70 3akiazika OpraHoB U TKaHEU U3 1 0 0 04.03.25 http://www.sbio.info/
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3apOJbIIICBLIX JTUCTKOB

71

Poctu Pa3BUTHUC ) KUBOTHBIX.
JlaboparopHast pabota «BbisiBIeHNE
MIPU3HAKOB CXOJICTBA 3apPOIbIIICH
MO3BOHOYHBIX KHMBOTHBIX)

0.5

05.03.25

http://www.shio.info/

72

Pa3sMHOkEHME U pa3BUTHE PACTCHU.
JlaboparopHast pabora «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

0.5

10.03.25

http://www.sbio.info/

73

KonTponbnas padorta Ne5

11.03.25

http://www.sbio.info/

74

Hcropus CTAaHOBIICHHS M pa3BUTHUS
TCHETUKH KakK Hayku. OCHOBHBIC
IMOHSITUSL U CUMBOJIbI T€HETHUKH.
JlabopaTtopHas pabota «lpo3zoduia
KakK 00bEKT F'€HETUYECKUX
HCCIICTOBAHUIY

0.5

12.03.25

http://www.sbio.info/

75

3aKOHOMEPHOCTU HACTIEI0OBaHUS
npu3HaKoB. MoHOrubpuaHOE
ckpeurrBanue. [IpakTiueckas padbota
"N3yuenue pe3ynbpTaToB
MOHOTHOPHUAHOTO CKpPEIUBAHUS Y
apo3oduisr”

0.5

17.03.25

http://www.sbio.info/

76

[MuTonornyeckre OCHOBHI
MOHOTHOPUIHOTO CKPEIINBAHUS

18.03.25

http://www.sbio.info/

77

AHanmm3upyrolee CKpenuBaHue.
Henosnnoe nomuanpoBanue

19.03.25

http://www.sbio.info/

78

JluruGpuiHoe CKperBaHue.
[IpakTrueckas padota «M3ydenne

0.5

01.04.25

http://www.shio.info/
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PE3yJIbTaTOB IUTHOPUAHOTO
CKPEIMBAHUS Y IPO30(UITBDY

IIuTonornyeckre OCHOBBI

79 0 02.04.25 http://www.sbio.info/
JTUTHOPUTHOTO CKPEITUBAHUS

80 Cluenuetisoe HacietoBare 0 07.04.25 http://www.sbio.info/
MIPU3HAKOB

81 XPOMOCOMHAs TEOPHT 0 08.04.25 http://www.sbio.info/
HACJICJICTBEHHOCTH

82 I'eneruka mosa 0 09.04.25 http://www.sbio.info/
['eHoTHII KaK 1IEIOCTHAS CUCTEMA.

83 I'eHeTHYECKUI KOHTPOIb PA3BUTHS 0 14.04.25 http://www.sbio.info/
pacTeHMiA, )KUBOTHBIX U YeJIOBEKa

84 KonTponbras padorta Ne6 0 15.04.25 http://www.sbio.info/
nu .B .

85 SMEHAHBOCTD TPHEHAKOB. BIAM 0 16.04.25 http://www.sbio.info/
U3MECHUYHUBOCTH

86 MonudukanronHas I3MEHYUBOCTh 0 21.04.25 http://www.shio.info/
BapuanvoHHbI psia U BapUallMOHHAS
kpuBas. JlaboparopHas padota

nu i .

87 «riccienopatme 3af< oHoMepHocTEeH 0.5 22.04.25 http://www.sbio.info/
MOAU(PHUKAITMOHHON U3MEHUYUBOCTH.
[TocTpoeHue BapuaIlOHHOTO psija U
BAPUALIMOHHON KPUBOI»
r . .

88 CHOTHITIFICCRAT HEMCITHBOCTD 0 23.04.25 http://www.sbio.info/
KoMOuHaTuBHAsI H3MEHUHUBOCTH
MyTtannoHHast K3MEHYUBOCTb.

89 [TpakTuueckas padota «MyTtanuu y 0.5 28.04.25 http://www.sbio.info/

Ipo30¢G bl (Ha TOTOBBIX
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MUKpOTpenaparax)»

90

3aKOHOMEPHOCTH MYTallHOHHOT'O
npoiiecca. DMUTCHETHKA U
SIIUI'CHOMHUKA

29.04.25

http://www.shio.info/

91

I'eneruxa yenoseka. [Ipaktuueckas
pabota «CocTaBieHHe U aHAIIN3
POAOCIOBHOMN

0.5

30.04.25

http://www.shio.info/

92

MeTtoabI MEIUITHHCKON TeHETUKH.
3HayeHne MEIUIIMHCKON T€HETUKH B
MPEIOTBPALCHUH U JICUEHU U
reHeTHYECKHUX 3a00/1eBaHu I
YeJIOBEKA.

05.05.25

http://www.sbio.info/

93

KonTponbnas padorta Ne7

06.05.25

http://www.sbio.info/

94

OCHOBHbBIE TIOHATHS CEIEKIHU.
JIaGopartopHas pabota «3yuenue
COPTOB KYJIbTYPHBIX PACTCHHUIA U
MIOPO/T IOMAITHUX KHBOTHBIX)

0.5

07.05.25

http://www.shio.info/

95

MeTob! ceneKIIMOHHOM paboThl.
JIaGopatopHas pabota «3yueHue
METOJIOB CEJICKIIUH PACTCHUI»

0.5

12.05.25

http://www.shio.info/

96

JIOCTHKEHUSI CEJIEKIIUU PACTEHUN U
*HUBOTHBIX. [IpakTHyeckas pabora
«IIpuBuBKa pacTeHUID»

13.05.25

http://www.shio.info/

97

COXpaHCHI/Ie, N3YUCHUC U
HUCIIOJB30BaAHHUEC I'CHCTUYCCKUX

pecypcos

14.05.25

http://www.shio.info/

98

brotexHonorusa Kak Hayka u OTpacib
npousBojacTBa. [IpakTuueckas pabora

0.5

19.05.25

http://www.shio.info/
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«M3yueHnue 0ObEKTOB
OMOTEXHOIOTHID)

OcHOBHbIE HaNpPaBICHUS

99 B 1 0 20.05.25 http://www.shio.info/
CUHTETUYECKON OHOJIOTUH

1op | XPOMOCOMHA I FeHHAs HIDKEHEPHS. 1 0 21.05.25 http://www.sbio.info/
MeI[I/H_[I/IHCKI/Ie 6I/IOTCXHOHOFI/II/I

101 | AMumsncTpatinas KOHTposbHas 1 0 26.05.25 http://Awww.sbio.info
pabora

102 | Pesepsubiit ypok. Hostopenne, 1 0 27.05.25 http://Awww.sbio.info
O606H_[eHI/Ie, CUCTEMaTHU3alda 3HaHUU

OBIIEE KOJIMYECTBO YACOB T1O 100 a5

I[TPOT'PAMME
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11 KJIACC

)
K OIIecTO TACOR Jara uzyuyenust JIEKTPOHHbIE
uudposbie
o Daxr oOpa3oBaTejibHbIE
pecypchl.
T1aHy Hcnonb3oBanue
uugpoBoro u
AHAJIOTOBOTI'0
Ne
Tema ypoka o0opyaoBanusi
n/n Beero KonTpoabubie | IlpakTuueckue LeHTpa
padoThI paboThI €CTeCTBEHHO-HAY4
HOM 1
TeXHOJIOTHYeCKOM
HaNpaBJIeHHOCTe
il «Touka pocray.
OomonnonHas Teopus Y. [lapBuna 1 0 0 03.09.24 http://www.sbio.info
JBIDKYIILHE CHITbT SBOTHOLLHH BHIOB 1 0 0 04.09.24 http://www.sbio.info
o Y. Jlapsuny
Bboprba 3a cymectBoBanue,
€CTECTBEHHBIN M UCKYCCTBEHHBIIN 1 0 0 06.09.24 http://www.sbio.info
otbop
) 7 -
OPMUPORAES CHETSTHACCROR 1 0 0 10.09.24 http://www.sbio.info
TEOPUH IBOJIIOLIUN
6] : .
R A 1 0 0 11.09.24 http://www.sbio.info
MUKPO3BOIIOIUS U MAaKPOIBOJIOLIUS
IT — .
OIYIBHMA == JIeMEHTapHas 1 0 0 13.09.24 http://www.sbio.info
€IMHMIIA YBOJIIOLIMU
3aKOH TeHEeTUYECKOTO PAaBHOBECHS 1 0 0.5 17.09.24 http://www.sbio.info
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Jx. Xapau, B. BaitnOepra.
JlaGoparopHas paboTa «BrisiBIIcHHE
U3MEHYMBOCTHU y 0COOEH OJJHOTO
BUA»

8 DremenTapHbie GaKTOPBI IBOJTFOLMH 0 18.09.24 http://www.sbio.info
C) C) -

9 $epercr ocroparens. Ippext 0 20.09.24 http://Awww.sbio.info
OYTBUTOYHOTO TOPJIIBIIIKA
M .1 78 .

10 HITDALLITH. FISOITHIH HOMY AL 0 24.09.24 http://www.sbio.info
reorpaguueckasi, OnoJIoruyecKas
E i oTOOp — .

11 CTeCTBeHHHHvOT P 0 25.09.24 http://www.sbio.info
HaINPaBJISIOMUI (aKTOp IBOIFOIHH

12 [TooBoit 0TOOP 0 27.09.24 http://www.sbio.info

http://www.sbio.info

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK Ludposas
pe3yNbTaT MUKPOIBOTIOIHH. naboparopus 1o

13 JlaboparopHas pabota «3yueHue 0.5 01.10.24 Ouonoruy (JaTInK
apoMop(}030B U HIHOATANTAIIUH Y BJIQXKHOCTH, TATINK
pacTeHUM U JKUBOTHBIX)» pH, natunk

OCBEIIEHHOCTH)

IIpumeps! pucmocobeHuit y http://www.sbio.info
OpPTaHU3MOB: MOP(OJIOTHIECCKHE, Ludpposas
dbusnonornueckue, OMOXUMHUYECKHE, naboparopus 1o

14 noBeneH4Yeckue. JlabopatopHas 0.5 02.10.24 OuosoruH (IaTYNK
pabota «IIpucnocobaeHwus BJIQKHOCTH, TaTINK
OpPraHU3MOB M UX OTHOCHUTEIIbHAS pH, maTumk
eN1eco00pa3HOCTh OCBEIIEHHOCTH)
B . -

15 14, CTO KPHTCPII I CIPYKIYPa 0.5 03.10.24 http://www.sbio.info

JlaGopatopHas pabota «CpaBHEeHHE
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06.10.23Bu10B 1O
MOP(OJIOTHUECKOMY KPUTEPHIO»

16 CrtpykTypa B 08.10.24 http://www.sbio.info

17 Bunoobpasosaiiie kak pesyibTat 09.10.24 http://www.sbio.info
MHUKPOIBOJIOIHH
C .

18 B3> MUKPOSBOIIONHH U 10.10.24 http://www.sbio.info
SMUIEMHUOJIOTHH
Maxkpo3BOTIOLIHS.

19 [TaneoHTOIOrNUYECKE METOBI 15.10.24 http://www.shio.info
U3yYCHUS IBOJIFOLIUU
b ..

20 HOTCOrPAHICCKHE METOLb! 16.10.24 http://www.sbio.info
U3yYCHUS IBOJIFOLIUU
OMOPHOTIOTHYECKUE U CPABHUTEIIEHO-

21 MOP(OJIOTHUECKUE METO Bl U3YIEHUS 17.10.24 http://www.sbio.info
SBOJIIOIUH
MoneKkyJIsipHO-T€HETHYECKHUE,

22 OMOXUMHUYECKHE U MAaTEMATHUECKUE 22.10.24 http://www.sbio.info
METO/IbI M3YYCHHUS IBOJFOIINN
OO0111e 3aKOHOMEPHOCTH YBOJTIOIIHH.

23 AnanTuBHAS pararysl. 23.10.24 http://www.sbio.info
HepaBHOMEPHOCTH TEMITOB SBOJIFOIHH

24 Konrponsnas padora Nel 24.10.24 http://www.sbio.info
H ..

25 BYTIHRIC THIOTCIRL NPOHCXONACHIA 05.11.24 http://www.sbio.info
JKU3HU Ha 3emJie

26 Jloiay iible IPEACTABCHILT O 06.11.24 http://www.sbio.info
3apPOXKICHUH KU3HH

27 OCHOBHBIE 3TaITbl HEOPTAHUIECKOM 07.11.24 http://www.sbio.info
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3BOJIFOIIMH

28

I'unoressl 3apoKAEHUS KUZHU

12.11.24

http://www.shio.info

29

Ucrtopus 3emiin 1 MeToabl €€
nszyuenus. JlaboparopHas pabora
«V3yueHue u OnmucaHne UCKOMAaeMBbIX
OCTaTKOB JPEBHUX OPTaHU3MOB)»

0.5

13.11.24

http://www.shio.info

30

HavanbsHble 3Tanbl OpFaHquCKOﬁ
9BOJJIIOIIMH

14.11.24

http://www.shio.info

31

3BOJ’IIOI_II/I$I 9YKapUuoT

19.11.24

http://www.shio.info

32

OCHOBHBIE 3TaITBI YBOJIOIIH
pactutenbHoro Mupa. Ilpaktudeckas
pabota «M3ydyenue ocobeHHOCTEH
CTPOCHHS PACTEHUI Pa3HBIX OTIECIIOBY»

0.5

20.11.24

http://www.shio.info

33

OCHOBHBIE 3TaIIbI 9BOJOIMNHU
JKUBOTHOI'O MHpa

21.11.24

http://www.shio.info

34

3BOJ’IIOHI/I$[ JKHNBOTHBIX. HpaKTI/I‘-ICCKaSI
pabora «M3yuenue ocobeHHOCTEH
CTPOCHUS IMO3BOHOYHBIX JKUBOTHBIX)

0.5

26.11.24

http://www.shio.info

35

PazButue xxu3HM Ha 3emMIie 1o Ipam U
nepuoaam

27.11.24

http://www.shio.info

36

MaccoBsie BBIMUpPAHUA —
9KOJIOTUYCCKUEC KPU3UCHI ITPOLIIIOTO

28.11.24

http://www.shio.info

37

CoBpeMeHHbIN HKOJIOTUYECKUN
KPH3HC, €ro 0COOEHHOCTH

03.12.24

http://www.shio.info

38

CoBpeMeHHas cuctema
OPTraHUYECKOTO MPOIILIOTO.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIIBI

04.12.24

http://www.shio.info
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OpraHnu3mMoB

39 KonTponbaast padota No2 05.12.24 http://www.sbio.info

40 AHTPOIIONIOI s — HayKa O YEJIOBEKE 10.12.24 http://www.sbio.info

a1 PasBITHC NPEACTABICHIL O 0 11.12.24 http://www.sbio.info
HPOUCXOXKICHUH YETI0BEKa
Mecro 4enoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopuas

42 pabota «M3y4eHue ocoOeHHOCTEH 0.5 12.12.24 http://www.sbio.info
CTPOCHHMS CKElleTa YeJIOBeKa,

CBSI3QHHBIX C TPSMOXOKICHUCM)

43 JIBMOKyIIME CHUITBI aHTPOTIOTEHE3a 0 17.12.24 http://www.sbio.info
CooTHoleHne OMOJIOTUYECKUX U

44 COIMATILHBIX (PaKTOPOB B 0 18.12.24 http://www.sbio.info
AHTPOITOTEHE3E

45 OCHOBHBIE CTaJIUW AaHTPOTIOTCHE3a 19.12.24 http://www.sbio.info

46 [TaneoreHeTnka u majaeoreHOMHUKa 24.12.24 http://www.sbio.info

47 DBOJIOIUS COBPEMEHHOTO YeJIOBEKa 25.12.24 http://www.sbio.info
Yenoseueckue pacskl. [Ipaktuueckas hitp://www.sbi0.info
pabota «M3y4eHune 3KOITOrHIeCKIX E;?p ZTBMHH .

48 aJanTamnuii 4Yea0BeKay. 0.5 26.12.24 6140?113) H;f (I[aTgl/IK
MeKMCIUTUTMHAPHBIE METOIBI BIIAKHOCTH, JaTHHK
AHTPOITOJIOTHH. pH)

49 Konrponbnas padora Ne3 14.01.25 http://www.sbio.info

50 3apoKIeHUE U Pa3BUTHE KOJIOTHU 15.01.25 http://www.sbio.info

51 Mertoapl 3konoruu. JlabopaTopHas 05 16.01.25 http://www.sbio.info

pabora «l3ydyeHue MeTo10B

Hudposas
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OKOJOIHYCCKHX HCCH@HOB&HHﬁ))

nmabopaTopus 1Mo
OuoJIOTUM (IaTYHK
BJIIQKHOCTH, JTATYHK

pH)

3HauyeHNE YKOJIOTUYESCKUX 3HAHUM I

http://www.sbio.info

[udposas
nmabopaTopus 1Mo

52 YeJioBeKa 0 21.01.25 Ouosiornu (IaTuYuK
BIIAKHOCTH, JATYHK
pH)
http://www.sbio.info
[udposas

0

53 Dxonorudeckue GpakTopsl 0 22.01.25 Jéio?gﬁg) ?;aﬁ?mlc
BIIAKHOCTH, JTATYHK
pH)

Abuotnueckue paxkropsl. CBeT Kak http://www.sbio.info
. Hudposas

HKOJIOTHUECKUH (PaKTop. A6 ODATODIS 1o

54 JlaboparopHas paboTa «BrlsiBieHHe 0.5 23.01.25 6I/IOJ'IOII)"I/II/I lélaTqHK
IpUCIOCOOIEHN OPraHU3MOB K BTAKHOCTH, JIATHHK
BJIMSIHUIO CBETa» pH)
Abunotmieckue GaxTopsr. http://www.sbio.info
TeMneparypa Kak 3KOJIOTHYECKUI Lugposas
¢akrop. JlabopaTopHas pabota naboparopusi 1o

55 0.5 28.01.25
«BpIsiBIIEHNE TIpUCTIOCOOIEHU T O6uosioruu (aT4uK
OpPIraHU3MOB K BIIUSHUIO BJIAYKHOCTH, JTATYHK
TeMIIepaTypb» pH)
AG .B -

56 HOTHECKIE GAKTOPH. BrasirocTs 0.5 29.01.25 http://www.sbio.info

KaK dKOJIOTHYECKUN (PaKTop.
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JlaGopaTtopHnas pabota
«AHaTOMHUYECKHE 0COOCHHOCTH
pacTeHH U3 Pa3HbIX MECT OOUTAHUSD)

http://www.sbio.info

Hudposas
nabopaTopus 1o

S7 Cpenpl 0OuTaHusE OPraHU3MOB 30.01.25 6HOJTOTHH (TATUHK
BJIQKHOCTH, JaTUUK
pH)

58 buonornueckue puTMbI 04.02.25 http://www.sbio.info

59 JKvznennbie pOpMBI OPraHU3MOB 05.02.25 http://www.sbio.info

buoTtuueckue GakTopsl. 3HAYCHHE
60 OMOTHYECKUX B3aUMOICHCTBUN TS 06.02.25 htt://www.sbio.info
CYIIIECTBOBAHMSI OPraHU3MOB B CpeJie
oOuTaHus

61 Konrtponsnas padora Ned 11.02.25 http://www.sbio.info

62 IKOTIOTIECKHE XAPAKTEPHCTHRIL 12.02.25 http://www.sbio.info
TIOITY JISIITUH
OcHOBHBIE TIOKa3aTe M MOMYJISIIHH:

63 YUCIIEHHOCTb, TJIOTHOCTh, BO3pAcTHAS 13.02.25 http://www.sbio.info
U TI0JIOBas CTPYKTypa
OcCHOBHBIE TIOKA3aTe M MOMYJISIHH:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA, 18.02.25 http://www.sbio.info
CMEPTHOCTh, MUTPALIHH

65 JKOTOTIECKas CTPYKTYPa 19.02.25 http://www.sbio.info
MO JISIIAN

66 HluHaMIKA oMYA it €€ 20.02.25 http://www.sbio.info

peryJsus
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KpI/IBBIC pocCTa YUCIICHHOCTH

67 S —. 0 25.02.25 http://www.sbio.info
DKoJIOru4ecKasi HulIa BUja.

68 fﬁiﬁi"gg’; Eiiocgm S— 0.5 26.02.25 http:/Awww.sbio.info
PacCeICHUIO

69 By kak cucteMa oy isiyiz 0 27.02.25 http://www.sbio.info

70 SAKOHOMEPHOCTH MOBCACHN 1 0 04.03.25 http://www.sbio.info
MUTPAIHii )KHBOTHBIX

71 g;;f;i‘;m OPTAMHEMOE = 0 05.03.25 http://www.sbio.info

72 DKocucTemMa Kak OTKpPbITasi cucTeMa 0 06.03.25 http://www.sbio.info

73 f}fg;:;;i";z?;:s;: HOTOoK 0 11.03.25 http://www.sbio.info

74 OCHOBHBIE TIOKAQ3aTEJIA YKOCUCTEMBI 12.03.25 http://www.sbio.info

75 DKOJIOTUYECKHE MUPAMHUJIBI 13.03.25 http://www.shio.info

76 N3meHeHns coo0IIecTB — CYKIIECCHH 18.03.25 http://www.sbio.info
[TpupoaHBIE SKOCHCTEMBI.

77 DKOCHUCTEMBI 03P U PEK. 0 19.03.25 http://www.sbio.info
DKOCUCTEMBI MOPEN U OKEAHOB
[TpupoHbIE SKOCUCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB, CTETICH, 0 20.03.25 http://www.sbio.info
IIYCTHIHb

79 AHTPONOTreHHbIE YKOCUCTEMBI 0 01.04.25 http://www.sbio.info
Ypboskocucremsl. [Ipaktuyeckas

80 pabota «/3yuenue u onucaHue 0.5 02.04.25 http://www.sbio.info

ypOO3KOCUCTEMBD»
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3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aNMOIEHCTBHI 03.04.25 http://www.sbio.info
OpPraHM3MOB B 9KOCHCTEMAX
Mexanus3mbl BO3AeiiCTBUSA
3arpsI3HEHUI Pa3HbIX TUIIOB Ha

82 CyOOpraHu3MEHHOM, OPraHU3MEHHOM, 08.04.25 http://www.sbio.info
HOMYJISIIIHOHHOM M 9KOCHCTEMHOM
YPOBHSX

83 KonTponbnas padorta No5 09.04.25 http://www.sbio.info
buocdepa — obmieruianerapHas

84 obostouka 3emu. Yuernne B. U. 10.04.25 http://www.sbio.info
Bepnazckoro o 6uocdepe

85 SAKOHOMEPHOCTH CYMIECTRORAHI 15.04.25 http://www.sbio.info
ouocdepsl
K .

86 PYTOBOPOTRL BEIIISCTS U 16.04.25 http://www.sbio.info
OMOTreOXUMHYUECKUE ITUKIIBI

87 30HATBHOCTS 6H0C(bepH' Ocrosibie 17.04.25 http://www.sbio.info
OHOMBI CyIIH

88 YcToiuuBoCTh OHOChepsI 22.04.25 http://www.sbio.info

89 KOTIOTHIECKHE KPHSHCHT I 1X 23.04.25 http://www.sbio.info
PUYHHBI

90 BozneiicTBue uenoBeka Ha 6nochepy 24.04.25 http://www.sbio.info
A i .

91 P OHOFCHHVOG BOSHCHCTBUH © Ha 29.04.25 http://www.sbio.info
PaCTUTENbHBIN U YKUBOTHBIN MU
Oxpana npupoasl. OCHOBHBIE

92 MIPUHIIAITE] YCTOWYHUBOTO Pa3BUTHS 30.04.25 http://www.sbio.info

YeJIOBEYECTBA U IIPUPOJBL.
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PaHI/IOHaHBHOG IIPUPOAO0II0JIB30BAHUE

93 U COXpaHeHHE OHOJOTHYECKOTO 06.05.25 http://www.sbio.info
pa3Hoo0pazus 3eMiu
94 KonTponpHas padota Ne6 07.05.25 http://www.sbio.info
95 O6obmenne 1o Teme 08.05.25 http://www.sbio.info
«MUKpO3BOJIOIHS U €€ Pe3yIbTaThD»
96 O6obmerne mo Teme . 13.05.25 http://www.sbio.info
«Maxkpo3BoJTIOIHS U €€ pe3yabTaTh»
O000I11IEHNE TT0 TEME
97 «IIpoucxoKIeHUE ¥ Pa3BUTHE KU3HU 14.05.25 http://www.sbio.info
Ha 3eMIie»
O060011IeHNE IO TEME
98 «IIpoucxosxaeHue yeaoBeKa — 15.05.25 http://www.shio.info
AHTPOIIOTECHE3)
00001eHue 1Mo TeMe «IDKOJIOTHUSA —
99 HayKa O B3aMMOOTHOIICHUSAX 20.05.25 http://www.sbio.info
OPTraHU3MOBY
http://www.sbio.info
Hudposas
100 O0606menue mo TemMe «OpraHu3mbl U 91.05.25 Jéa60paTOpI/I$I 15(0)
cpena oOuTaHUs MOJIOTUH (JaT4YUK
BJI&YKHOCTH, TaTYUK
pH)
101 O60bmerme mo Tehfe «IKororia 22.05.25 http://www.sbio.info
BUIOB U TTOMYJISIIAI
b — L
102 O60bmerme no Teme «buochepa 27.05.25 http://www.sbio.info

rio0ajJpHasg DKOCUCTEMA))
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI:

MarepuajbHO-TeXHUYeCKas1 0a3a:

n/a

1.Hudposas nmaboparopwusi:

1) mwianmeTt ([1K).

2) JlaTunk TemmnepaTypbl UCCIEyEeMON

CpPEIBb.

3) JIaT4uK BIIAXKHOCTH.

4) JIaT4rK OCBEIMICHHOCTH.

5) JlaTyuK TeMIepaTypbl OKPYXKAIOIIeH Cpelibl.

6) Hatuuk pH.

7) Mukpockon (udposas ayma).

2. JaTunku 1iudpoBhIX 1a0OPATOPHIL IO OMOJIOTHH, IKOJIOTUU U (DU3UOTIOTUN

buonorus

BrnaxxnocTtu Bo3mayxa
OcCBEIEHHOCTH
pH

Temneparypsl OKpyKarolen
cpensl

DKOJIOTUA

BrnaxHoctu Bo3ayxa
OCBeEIIEHHOCTH
pH

Temneparypsl OKpyKarolen
Cpesl

Onrtnueckoi mI0THOCTH 525
HM (KOJIOpUMETD)

JlaTuuk Temrieparypsl
HCCIIEyEMOM CPEbI

duznonorus

OcCBeIEHHOCTH

pH



