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MHNOACHUTEJIbHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery «buonorus» (aajnee - 6MOIOTHA) HA YPOBHE CPEIHETO 00IIEro
obOpa3oBanus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3 «O6 o6pa3zoBanuu
B Poccuiickoit ®enepanuun», ®I'OC COO, Konnenuuu npenogaBanus yueOHoro npeamera «bruonorus»
Y OCHOBHBIX HOJIOXKEHUH (eepaabHOi paboyeil mporpaMMbl BOCIIUTAHUSI.

VYueOubii npeamet «buosorus» yriryonéaaoro yposHs usydenus (10—11 kiaccer) siBisieTcs: 0JHUM
13 KOMIIOHEHTOB NpenMeTHON obnmactu «EcTecTBeHHO-HayuHble TpeAMeThl». COrlacHO MOJI0KEHUSM
®I'OC COO mpo¢unbHble y4eOHBIE TPEIMETHI, M3y4aeMble Ha YIIyOJEHHOM YpOBHE, SIBIISIOTCS
crocoboM muddepeHnManuu OOyYCHHS HA YPOBHE CpEAHEro oOOmero oOpa3oBaHHsS W TPU3BAHBI
o0ecrieynTh  NPEEeMCTBEHHOCTh  MEXKJIY OCHOBHBIM  OOMIMM, CpelHUM  OOHIMM, CpEeIHHM
npo(hecCHOHATBFHBIM M BBICHINM 00pazoBaHHEeM. B To ke BpeMst Kbl M3 9THX YU4E€OHBIX IPEAMETOB
JOJDKEH OBITh OPHEHTHUPOBAH HA TPHOPUTETHOE pelIeHHe O00pa30BaTENIbHBIX, BOCHHUTATEIBHBIX |
Pa3BUBAIONINX 33]1a4, CBA3aHHBIX C MPO(GOPUECHTAIEN 00YJaIOMINXCS U CTUMYJIHPOBAHUEM MHTEpeca K
KOHKPETHOM 00JIacTM HAy4HOTO 3HaHHS, CBS3aHHOTO C OHOJIOTHEH, MEIUIIMHOM, HSKOJOTHEH,
TICUXOJIOTUEH, CIOPTOM MJIM BOCHHBIM JIEJIOM.

[Tporpamma no yue6HOMY TipeiMeTy «buosiorusi» qaét mpeACTaBICHHE O 1NN U 3a/1a4aX U3y4eHUs
yueOHoro nmpeamera «buonorus» Ha yriryoJIEHHOM ypOBHE, ONpeAeIsaeT 00s3aTeIbHOE (MHBAPHUAHTHOE)
MIpeIMETHOE COJEp KaHKe, €ro CTPYKTYpUpPOBAHHUE MO pa3/ielaM U TeMaM, paclpeeieHHe Mo KiaccaM,
PEKOMEH/yeT MOCIeIOBAaTeIbHOCTh M3YUEHHsI Y4eOHOTO Marepuana C y4€TOM MEXIPEAMETHBIX |
BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO IMpoliecca, BO3pacTHhIX ocoO0eHHocTel oOyyaromuxcs. B
nmporpamMme Mo OMOJIOTHH PeaM30BaH MPHUHIUI MPEEMCTBEHHOCTH C M3ydeHHEM OHOJIOTHH Ha YPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, O1aroaaps 4eMy MpocMaTpUBaETCs HAIIPaBJICHHOCTh Ha MOCIIEAYIOIee
pa3BuTHE OHMOJOTMYECKMX 3HAHW, OPHEHTHPOBAHHBIX Ha (OPMHPOBAHUE ECTECTBEHHO-HAYIHOTO
MHUPOBO33PEHHUS, OSKOJOTUYECKOTO MBIIUICHUS, TPEJICTaBICHHH O 3I0pOBOM o00Opa3e J>KW3HHW, Ha
BOCITUTaHHE OEpeHOr0 OTHOIIEHMSI K OKpYKarolled mpupoaHoi cpeae. B mporpamme mo 6uonoruu
TaKKe TOKa3aHbl BO3MOXKHOCTH ydeOHOTo mpenMera «buonorus» B peanusamuu TpeboBanuii ®I'OC
COO K mIaHupyeMbIM JIMYHOCTHBIM, METallpeIMETHbIM U NPEAMETHBIM pe3ylbTaTaM OOYy4YeHUS U B
(hopMHUPOBAaHUH OCHOBHBIX BHJIOB YU€OHO-TIO3HABATENIbHOMN NEATENLHOCTH O0yYaIONINXCs 0 OCBOSHHUIO
cojiepaHus OMOJIOrMYecKOoro oOpa3oBaHMs Ha YPOBHE CpeIHEro 001Iero oopa3oBaHumsl.

VY4yeOnpii npenMer «buonorus» Ha YpOBHE cpemHero ooOmiero oOpa3oBaHMs 3aBepIIacT
Onoslornueckoe 00pa3oBaHWE B IIIKOJE W OPUEHTHPOBAH Ha pACIIMpPEHUE W YriayOJIeHUE 3HAHHUI
oOyuaronuxcs 0 >KMBOM MPUPOJE, OCHOBAX MOJIEKYISIPHON M KJIETOYHOM OHOJIOTUU, SMOPUOJIOTUH U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEIEKIUU, OMOTEXHOJIOTUH, BOIIOIMOHHOTO YUCHHUS U SKOJIOTHH.

N3yuenne yueGHOro mnpeamera «buonorus» Ha yriayOlieHHOM YpOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOy4arolmuxcs K MOCIHEAYIOIIEMY MOJIY4eHHI0 OMOJIOrHYecKkoro oOpa3oBaHHS B By3aX U
OpraHM3alusax cpenHero mnpodeccuoHaabHOro obpa3zoBaHusa. OCHOBY €ro CoAEp:KaHHsI COCTABIISET
cucTeMa OMOJOTMYECKUX 3HAHWUM, IMOJYYEHHBIX NpPU HU3YYEHHH OOY4YaIOUIUMUCS COOTBETCTBYIOIIMX
CUCTEMAaTUYECKUX Pa3/ie]oB OMOJIOTUHU Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus, B 10-11 knaccax atu
3HaHMS TOJY4aloT pa3BUTHE. Tak, pacuupeHbl U yriayOJleHbl OHMONOTUYECKUE 3HAHMSI O PACTECHUSX,
KUBOTHBIX, Tpr0ax, OaKTepusix, OpraHu3Me 4eloBeKa, 00X 3aKOHOMEPHOCTSX KU3HHU, TOTIOTHUTEIHHO
BKJIIOUEHBI OWOJIOTMYECKUE CBEICHHS TMPUKIAJAHOTO U IOWCKOBOTO XapakTepa, KOTOpble MOXKHO
MCIO0JIb30BaTh KaK OPUEHTHUPHI IS OCIEAYIOIIEero BeiOopa npodeccun. Bo3moxkHa Takke MHTErpanus
OMOJIOTMYECKUX 3HAaHUM C COOTBETCTBYIOIIMMHU 3HAHUSMHU, NOJYYCHHBIMU OOYYAIOMIMMHUCS TPHU
M3y4eHUu (pU3MKU, XUMUH, Teorpaduu U MaTEeMaTUKU.

CrpykTypa nporpammsl 1o ydyeOHoMy npeameTy «buonorus» orpaxaer CUCTEMHO-YPOBHEBBIH U
HBOJIIOLMOHHBIA MOAXOJBl K H3ydeHHIo Ouojoruu. CoriacHo UM, M3Yy4alOTCsi CBOHCTBA U
3aKOHOMEPHOCTH, XapaKTepHble JUIl JKHUBBIX CHUCTEM pa3HOIO YPOBHS OPraHU3alUH, 3BOJIIOLUU
OpPraHM4ecKOro MUpa Ha 3emiie, COXpaHeHHs OMOJI0rHYecKoro pazHooopasus miaHersl. Tak, B 10 kiacce
U3YYalOTCsl OCHOBBI MOJIEKYJISPHOW W KJIETOYHOW OMOJIOTHH, 3MOpPUOJIOTUM U OHOJIOTHU DPa3BHUTHS,
TEHETUKU M CEJIEKLIUH, OUOTEXHOJOTMH W CHHTETHYECKOW OMOJIOTHH, aKTyalH3HpPYIOTCS 3HaHUS
oOyyaromuxcs mo OOTaHUKE, 300JI0THUH, aHATOMHHM, (uznosioruu yenoeka. B 11 kiacce u3ywarorcs
HBOJIIOLIMOHHOE YYE€HHE, OCHOBBI 3KOJIOTHU U yueHHe 0 buocdepe.

VYuebnblil npeamer «buonorus» npu3BaH 00eCeYnTh OCBOCHHE 00YyYarOIUMUC OHMOJIOTMYECKHX
TEOPH ¥ 3aKOHOB, UJIeH, TPUHLIMIIOB ¥ IPABUJI, JISKAIINX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOMH
KapTUHBI MUPA, 3HAHUH O CTPOEHUH, MHOT00Opa3uH U OCOOCHHOCTSAX KIIETKH, OpraHU3Ma, MOMYJIALUH,
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OMOIIeH03a, PKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHIKCHHSX, COBPEMEHHBIX HCCIICIOBAHUSIX B
OMOJIOTHH, TIPUKIAIHBIX ACTIEKTaX OMOJIOTMUECKUX 3HAHWUU. J[7s pasBUTHS W MOJJEPKAHUS WHTEpeca
oOydaronmuxcss K OWOJOTMHM HapsAy CO 3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO Marepuaia B
COJICpP’)KaHUU TIPOTPAMMBI IO OHOJIOTHU TMPEAYCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAHOBJICHHS W
pa3BHUTHS TOW WM HHOU 001acTH OMOJIOTHUH, BKJIAJIOM OTCUECTBEHHBIX U 3apyOS)KHBIX YUEHBIX B PEIICHHE
BOKHEHIIIMX OMOJIOTHUYECKUX U SKOJIOTHUECKUX MPOOIIEM.

Lenp wusyuenus yuebHoro mnpenmera «buosjorus» Ha yriyOln€HHOM YpPOBHE — OBJIAJICHUE
00y4JaIONTUMUCS 3HAHUSIMH O CTPYKTYPHO- () YHKITHOHAILHOM OPTaHU3aIAN )KUBBIX CHCTEM PAa3HOTO paHra
U TpHOOpeTeHHe YMEHWH WCIOJb30BaTh ITH 3HAHUA B (POPMHUPOBAHWUU HHTEpPECa K ONpeAcTHEHHOM
oOmactd TpodecCHOHATBPHON JEATENbHOCTH, CBA3aHHOW C OWOJIOTHEH, WM K BBIOOPY y4eOHOTO
3aBeJICHUS IS MTPOJIOJHKCHISI OMOJIOTHIECKOTO 00pa30BaHUS.

JlocTmkeHne 1enu H3ydeHus ydeOHoro mnpeaMera «buonorws» Ha yrIyOJ€HHOM ypOBHE
obecrieunBacTCs PEIICHUEM CIICYIONINX 3a/1a4:
> OCBOEHHE OOYYAIOIIMMUCS CHUCTEMbl OHOJIOTMUECKHX 3HAHUW: 00 OCHOBHBIX OHMOJOTHYECKUX

TEOPHSIX, KOHIICTIIMSIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBUjIaX, COCTABIISIONINX

COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTHHY MHUPA; O CTPOSHUH, MHOTOOOpa3HH U 0COOCHHOCTAX

OMOJIOTUUECKHX CHUCTEM (KJIETKa, OpraHu3M, MOMYJsIus, BHJ, OWoreoreHo3, Ouocdepa); o

BBIJAFOIINAXCSI OTKPHITHSX M COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH;
> O3HaKOMJICHHE OOYyJaromMXCs C METOJaMU TO3HAHHS JKUBOH MPUPOJBI: HCCIICIOBATEIIbCKIMHE

METOJaMH OHMOJIOTHYECKUX HAayK (MOJICKYISIPHOM H KIETOYHOW OWOJOTHH, SMOPHOJIOTHH U

OMOJIOTMM Pa3BHUTHS, TCHETUKA W CEJCKIMU, OHMOTEXHOJOTHH M CHHTCTHYECKOH OWOJIOTHH,

MAJICOHTOJIOTUH, 3KOJIOTHH); METOJaMH  CaMOCTOSTEIBHOTO IPOBEICHUS OHOJOTHYCCKHX

uccieoBaHUN B Jlaboparopur W B mpupone (HaOMroAeHHE, W3MEpPEHHE, OSKCIEPUMEHT,

MO/IETUPOBAHNUE);
>  OBJIaJiIcHWE OOYYAIOIIMMHCS YMCHHSMHU: CaMOCTOSITCIbHO HAaXOJWTh, aHAIM3HPOBATH |

UCIO0JIb30BAaTh OHMOJIOTMYECKYI0 MH(OPMAIIHIO; MMOJIb30BaThCsl OMOJIOrMUEeCKONH TEpMHUHOJIOTUEH U

CUMBOJIMKOM; YCTaHABIIMBATh CBSA3b MEXIY Pa3BUTHEM OMOJIOTUU U COLUATbHO-DKOHOMUYECKUMU

Y 9KOJIOTMYECKUMHU MpoOIeMaMH 4eJI0BEUeCTBa; OLICHUBATh MOCIEACTBUS CBOEH JESTEbHOCTH 110

OTHOIICHUIO K OKpYXKarolled NpUpOTHOM cpene, COOCTBEHHOMY 3I0pPOBBIO M  370POBBIO

OKPYXAIOIUX JII0JIel; OOOCHOBBIBaTH W COOMIONATH MEpbl MPOPUIAKTHKH WH(EKITMOHHBIX

3a00JI€BaHMA, TIpaBWJIa TIOBEACHHUS B TpUpoJe M obecrieueHus OE€30MacHOCTH COOCTBEHHOM

KU3ZHEJCATEIIbHOCTH B YPE3BBIYAMHBIX CHUTyalMsIX MPUPOJHOTO M TEXHOTEHHOIO XapakTepa;

XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1acTH OHOJIOTHH;
>  pa3BuTHEe Yy OOYyYaloIIMXCS MHTEJUIEKTYalIbHBIX W TBOPYECKHX CIOCOOHOCTEH B mpolecce

3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSAMU U COBPEMEHHBIMH HCCIEAOBAaHUAMU B OHOJIOTHH,

pelIaeMbIMU €10 MpoOJIeMaMH, METOJO0JIOTHEH OHOJIOTUYECKOTO0 HCCIeI0BaHuUsl, IMPOBEACHUS

SKCIEPUMEHTAJbHBIX HMCCIEAOBAHUN, pEHIeHHS OHOJOTMYECKHX 3aJad, MOJEIUPOBAHUS

OMOJOTNYeCKUX 00OBEKTOB U MPOIIECCOB;
> BOCHHUTaHUE Y 00yJaroIuXCs [IEHHOCTHOTO OTHOIICHHUS K )KMBOW IPUPOJIE B LIEJIOM U K OTJCIbHBIM

e€ oObeKTaM U SIBICHUAM; (GOPMUPOBAHUE SKOJIOTHUECKOM, TeHETUYECKOM IpaMOTHOCTH, OOIIei

KYJIBTYpPbI IOBEICHUS B IIPUPO/IC; MHTETPAIIN €CTECTBEHHO-HAYYHBIX 3HAHUH;
>  npuobpereHre OOy4aIONIMMHUCS KOMIIETEHTHOCTH B PAlMOHANBHOM MPUPOIOTIOIb30BAHUU

(coOnroenue mpaBuil MOBECHUS B IPUPOJE, OXPAHBI BUI0B, IKOCUCTEM, OMOC(ephl), COXpaHEHUU

COOCTBEHHOTO 370POBbSI U 3[0POBBSI OKPYXKAIOWIUX IOJEH (COOMmOaeHus] Mep MpOPUITAKTHKU

3a0osieBaHMiA, oOecrieueHne O€30MaCHOCTH KU3HEACATEIHbHOCTH B YPE3BBIYAMHBIX CHUTYaIUsAX

MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUSA OMOJOTHYECKUX 3HAHUH U

YMEHHU B MOBCEAHEBHOW KU3HH;
> CO3/1aHHe YCIOBHIA AJIi 0CO3HAHHOTO BBHIOOPA 00YUYAIOITUMUCS UHIUBUYAIbHON 00pa3oBaTeNbHOM

TPAeKTOPUH, CHOCOOCTBYIOIICH TMOCIEAYIOImEeMY MpoPecCHOHAIBHOMY CaMOOTPEIEICHUIO, B

COOTBETCTBUU C MHIUBUIYATHHBIMUA HHTEPECAMHU U TIOTPEOHOCTSIMH PErHOHA.

OO1ee 4nMcI0 4acoB, OTBEACHHBIX HA M3yuyeHUE OHMOJOTHHU Ha YTIyOJIEHHOM YpPOBHE CpPEIHETrO
o0rrero oopasoBanus, coctaBiser 204 yaca: B 10 kimacce — 102 yaca (3 waca B Henento), B 11 kinacce —
102 yaca (3 uaca B He/eINIO).



Otb6op opraHu3alMOHHBIX (OPM, METOJIOB U CPEACTB OOyYEHHUS OMOJIOTUU OCYIIECTBISIETCS C
yu€ToM crneuuduKy €ero CoJepKaHWs U HANpaBICHHOCTH HA MPOJOHKCHHE OHOJOTHYECKOTO
00pa3oBaHus B OPraHU3aLUAX CPETHETO MPO(HECCHOHAIBHOTO U BBICHIET0 00pa30BaHUsL.

OO0s13aTeNIbHBIM ~ yCIIOBUEM TIpH  OOY4YeHHMH OHWOJIOTMM Ha YrIYONIEHHOM YpPOBHE SIBISIETCS
MpoBeJIeHUE TTa0OPATOPHBIX M MpakTHUecKux paboT. Tarxke ydacTre 0OydYarONUXCS B BBIMOJTHEHUU
MIPOEKTHBIX M Y4eOHO-HCCIIE0BATEIBCKUX pa00T, TEMATHKA KOTOPBIX OTIPEICIISICTCS YIUTEIeM Ha OCHOBE
UMEIOIIUXCS MaTePHAITbHO-TEXHHUECKUX PECYPCOB M MECTHBIX MTPUPOJIHBIX YCIOBHIA.

COJEP/KAHUE OBYYEHUA
10 KJIACC

CopnepxaHue HpOrpamMMbl, BBIJEIEHHOE KYPCUBOM, HE BXOAMUT B IPOBEPKY TOCYJapCTBEHHOM
urorosou arrecranuu (I'MA).

Tema 1. Buosiorusi kak Hayka

CoBpemeHHast Ouonoruss — KoOMIUIEKCHass Hayka. Kparkasg wucropus pa3BuUTHUs OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMHU NpoOsieMbl. DyHAaMeHTalbHbIE, TPUKIAIHBIE U TOUCKOBBIE
Hay4yHbIE UCCIIEI0BAHUS B OMOJIOTUHU.

3HaueHue OWONOTMH B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUDA.
[Ipodeccun, cBs3anHble ¢ OMonorueil. 3HadeHne OMOJIOTUH B MPAKTUYECKOH JeATeIbHOCTH YellOBeKa:
MEHIINHE, CEIbCKOM X035HCTBE, MPOMBIIIIEHHOCTH, OXPaHe MPUPOJIbI.

JdeMoHcTpanuu

Hoptpetsl: Apucrorens, Teodpact, K. Jlunnedt, XK. b. Jlamapk, Y. Japsun, Y. Iapseii, I
Mennens, B. U. Bepuanckmii, U. I1. TlaBnos, M. 1. Meunukos, H. U. Basunos, H. B. Tumodeen-
Pecosckuii, [Ix. Yorcon, @. Kpuk, /I. K. benses.

Tabauie! u cxeMbl: «CBsi3b OMOJIOTUY C IPYTUMH HayKaMu», «Cuctema OMOJIOrMYeCKUX HAYK».

Tema 2. 7KuBble cucTeMBbI H UX U3yYeHHE

XKusble cuctembl Kak mnpeaMmer u3ydeHus Ouosioruu. CBoOMCTBa >KMBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTh, CIOXKHOCTh M YHOPSIOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CAMOOPraHU3alMsl, CAMOBOCIPOMU3BEIEHUE, Ppa3ApaXKUMOCTh, H3MEHUYMBOCTb, POCT H
pa3BUTHE.

YPOBHU OpraHu3alMK KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOYHBIN, TKAHEBBII, OPraHU3MEHHBIM,
MOMYJISIIMOHHO-BUJIOBOM,  DKOCHUCTEMHBIN  (OmoreoreHoTHdeckuit), Owochepupiii.  I[Iporieccsl,
MIPOUCXOJISIINE B KUBBIX cucTeMaXx. OCHOBHBIE MPU3HAKU >kMBOTO. JKU3HB Kak ¢opMa CyIecTBOBAHUS
Marepuu. Hayku, nzydaroniue )KuBble CUCTEMBI Ha Pa3HBIX YPOBHSX OpraHU3ALIMH.

N3yuenne >kuBBIX cucTeM. MeTonpl Oumosiormueckoil Hayku. HaOmromeHue, u3MepeHwue,
JKCIIEPUMEHT, CHCTeMaTu3alus, mMeTaaHanu3. [loHsATHe O 3aBUCMMOM M HE3aBHCUMON NEPEMEHHOM.
[TnanupoBanue sxcriepumenta. [locraHoBka u npoBepka runores. Hynepas runoresa. [lonarue BiOopku
u e€ noctoBepHOCTh. PazOpoc B Ouonornueckux AaHHbIX. OIlIEHKA JOCTOBEPHOCTH IOJTYYEHHBIX
pe3ynbTaToB. IIpUunHbBI UCKAa)KEHUS pe3yIbTaTOB KCIIepuMeHTa. [loHATHE CTaTUCTUYECKOTO TeCTa.

JdeMoHcTpanun

Tabauiel u cxembl: «OCHOBHBIE TpPU3HAKU KU3HU», «buonormdeckue cucreMbr», «CBOICTBa
KUBOW Marepuu», «YpOBHHM OpPraHU3alUU KUBOU NPUPOAbD», «CTpoeHHE KUBOTHON KIETKW», «TkaHU
KHUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOI0 opranusmMa», «buoreonenos», «buocdepa», «Metompt
W3Y4YEHUS KUBOU MIPUPOIBI».

Ob6opynoBanue: naboparopHoe O00OpyIOBaHHWE Ml MPOBENCHHS HaONIOJEHUN, H3MEpEeHUH,
9KCIEPUMEHTOB.

IIpakTnyeckas padora «lcnoyip30BaHuE PA3INYHBIX METOJOB IIPH U3YYEHUH JKUBBIX CUCTEMY.

Tema 3. buosorus kjieTku

Knetka — cTpykTypHO-(hYHKIIMOHATBHAS €IWHUIIA )KUBOTO. McTopus oTkpbiTUA KIeTKU. PaboTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OcHOBHbBIE MOIOKEHUS
COBPEMEHHOM KIIETOYHOM TEOPUHU.

MeTo 161 MOJIEKYIIIPHOU U KJIIETOUHOUW OHOJIOTHH: MUKPOCKOIIHS, XpoMaTtorpadus, anekrpodopes,
METOJI MEUYEHBIX aToMoB, auddepeHabHOE MEeHTpUPYrUpoBaHUE, KyJIbTUBUPOBAHHE KIIETOK.




H3yuenue ¢huxcupoeannvix Kiemox. DIEKTPOHHAs MHUKpocKomus. Kougokanvhas MUKpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

Hoptpertst: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabauiel u cxembl: «CBETOBOM MHKPOCKOIT», «DIIEKTPOHHBIH MUKPOCKOI», «HcTOpus pa3BUTHS
METO0/I0B MUKPOCKOIIUN».

OOGopynoBaHHe: CBETOBOW MHMKPOCKOI, MHUKPOIpPENApaTsl pPAaCTHTENbHBIX, KHUBOTHBIX U
OaKTepUATBHBIX KJICTOK.

IIpakTnyeckass pa6ora «l3yueHne MeTonOB KiIETOYHOM Ouoznorun (Xxpomarorpadus,
anektpoopes, mupdepenmansHoe neHTpudyruposanue, [1L[P)».

Tema 4. XumMnueckasi opranuzanms KJIeTKU

XHAMHMYECKUN COCTaB KJIETKH. Makpo-, MEKPO- M YJIbTPAMHUKPOIEMEHTHl. Boma u €€ poJsib Kak
pacTBOpUTEINIS, peareHTa, y4yacTHE B CTPYKTYpUPOBAHMM KIIETKH, TEIUIOPETY/ISIUH. MuHepalibHbIe
BEIIECTBA KJIETKHU, UX OMOoJIoTHYecKas pojb. Pojab KaTHOHOB M AHMOHOB B KIJIETKE.

Opranuyeckue BellecTBa KIeTKU. buonornueckue noaumepbl. benku. AMHUHOKHCIOTHBIM COCTaB
6enkoB. CTpyKTyphl OeIKOBO# MoJieKybl. [lepBuuHas cTpykTypa Oenka, menTuaHas cBsi3b. Bropuunas,
TpeTHYHasi, YeTBEepTHUHas CTPyKTyphl. JleHarypauusa. CsolictBa OenkoB. Knaccudukauus Oenxos.
buonorunueckue Gpynkuu 6enkoB. [lpuonsi.

VYrneBoapl. MoHocaxapuabl, AMCaxXapubl, OJUTOCAaxXapujbl W Tojucaxapunabl. OOl 1iaH
CTpOEeHUS U (PU3UKO-XUMUYECKHE CBOKWCTBA YIiIeBOJOB. bronornyeckue GyHKIUN yriIeBOIOB.

Jlunuger. ['mapodunsHO-THApPOPOOHBIE cBolicTBa. Kimaccudukanust nunumoB. Tpuriaumepuisl,
dhochomumnuapl, BOCKH, CTEpOouIbl. buonorndeckue Gyakunu munuaoB. O0mme CBONCTBA OMOJIOTHIECKIX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK n PHK. Ctpoenne nykiennoBsix kucnot. Hykneorunapl. [IpuHnmn
komruieMeHTapHocTH. [IpaBuno Yapradda. Crpykrypa JJHK — nBoiinas cnmpans. MecToHax0oXaeHUE U
ounonornueckue ¢pynkiuu JJHK. Bugsr PHK. ®ynkiun PHK B kietke.

Crpoenue monekyinbl AT®. Makposprudeckue csizu B Mosiekyie AT®. buonornueckue GpyHKimm
AT®. BoccTaHOBJICHHBIE TIEPEHOCYUKH, MX QYHKITUU B KIETKE. /pyeue Hykneozuompugpocghamor (HTD).
CexBenupoBanue [IHK. Memoowl eenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykrypHas Ouosorus: OWOXMMHYECKHE U OHO(PU3MUYECKHE WCCICIOBAaHUS COCTaBa W
MIPOCTPAHCTBEHHOM CTPYKTYpBl OMoMoekyin. Mooderuposanue cmpykmypol u QyHKYull OUOMONEKYL U UX
Komniexkcos. KomnvromepHulil OU3atii u Opeanuyeckull Cunmes OUOMONEKYIL U UX HeNPUPOOHBIX AHANO0208.

JdemoHcTpauuu

Hoptpetsr: JI. Ilomunr, [Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pauxnun, ®. Courep, C.
[Ipy3unep.

Juarpammel: «PacnpeneneHue XMMHYECKUX 3JE€MEHTOB B HEXHBOW mpupoae», «Pacnpenenenue
XUMHYECKUX JIEMEHTOB B JKUBOM MPUPOE».

Tabauiel u cxembl: «Ilepuonndeckas TabiauIa XUMUYECKHX AJIEMEHTOBY», «CTpOEHHUE MOJICKYIIBI
BOJbI», «BermiecTBa B coctaBe opraHuzMoB», «CTpoeHue MolieKynbl Oenka», «CTpyKTypbl OelKOBOU
MOJIeKynbI», «CTpoeHHe MOJIEKYNl YrieBoJoB», «CTpoeHHEe MOJEKYyd JUMUI0B», «HyKIenHOBBIE
KUCTOThI», «CTpoenune Mojekyiasl ATO».

O6opynoBaHue: XuMU4eckas ocyia 1 000py10BaHHeE.

JlaGopaTopuas padora «O0HapyxeHue OelIKOB ¢ HOMOIIBIO0 KAUeCTBEHHBIX PEAKLIUN».

JladbopaTtopHasi pabora «lccinegoBaHue HYKIEMHOBBIX KHCIOT, BBIJCIEHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOB.

Tema 5. Ctpoenne u GyHKIMH KJICTKH

Tunmbl  kneTok: sykapuoTHyeckas U INpokapuoTHueckas. CTpyKTypHO-(YHKIHOHAJIbHbIE
00pa3oBaHUs KIETKH.

Ctpoenne mnpokapuoTHueckoi kieTku. Knerounas crenka Oakrepuit m apxeil. OcobeHHOCTH
CTPOEHHUSI TeTepOTPOPHON M aBTOTPO(PHON MPOKAPHOTUYECKUX KIETOK. MECTo M poJib MPOKapHUOT B
OuoIIeHO3aX.

Crtpoenne W (QYHKIMOHUPOBaHHME OHYKapUOTHUYeCKOW KieTku. Ilma3maTuueckas memOpaHa
(mnazmanemma). CTpyKTypa miaazMaThyeckoi MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 MIIa3MaTHYECKYIO
MeMOpaHy: naccuBHbIM (aupdy3us, obneryénnas auddysus), akTUBHBINA (IEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcropt). Ilomymponunaemocts MeMOpanbl. PaboTa HaTpuii-KaJneBOro Hacoca.
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OHAOIUTO3: MUHOIUTO3, paronnTo3. Dk3ounTo3. Kiterounas crenka. CTpykrypa v QyHKIIMH KICTOYHOH
CTEHKU PAaCTEHHIA, TPHOOB.

Huronnazma. Ilutozonb. Lutockener. [IBwxenue uurorazMbl. OpraHoujbl  KIETKH.
OpHoMeMOpaHHbIE OpPraHoWAbl KIETKU: sHaomiazmatudeckas cetb (OIIC), ammapar [ombmxu,
JM30COMBI, UX CTpOeHHE U (QYHKIMHU. B3auMoCBs3b 0JHOMEMOpPAaHHBIX OPraHoOUI0B KieTku. CTpoeHne
TPaHyIAPHOTO peTUKynyma. Mexanusm nanpasnenus 6enxkog ¢ DIIC. CUHTE3 pacTBOPUMBIX OEIKOB.
CunTe3 KierouHblx MeMOpaH. [nmaakwii (arpaHyaspHBIA) SHIOIUIA3MATHUYECKHH  PETHKYIIYM.
Cexperopnas ¢pynkuus anmapara ['onsmku. Mooupukayus 6enxos 6 annapame I onvoxcu. Copmuposka
berkoe 6 annapame [onvoxcu. TpaHCHOPT BEHIECTB B KIETKEe. Bakyoiaw pacTUTENBHBIX KIETOK.
Knerounsrii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU bl KJIETKU: MUTOXOHAPUH, IJIACTUIBL. [Ipoucxodicoenue Mumoxonoputi
u nracmuo. Cumobuozcenes (K.C. Mepeckosckuil, JI. Mapeynuc). Ctpoerne n GyHKINHA MUTOXOHIPHH
mwiactug. I[lepBuuHble, BTOPUYHBIE M CIOXHBIE IUIACTUIBI  (DOTOCHHTE3UPYIOLIMX JYKAPHUOT.
XJI0pOmAacThl, XpOMOILIACTHI, JICMKOIIJIACTHI BHICHIUX PACTEHUMN.

HememOpanubie opranonbl kietku CTpoeHre U (pyHKIUU HEMEMOpPaHHBIX OPraHOUJOB KIIETKH.
Pubocomsl. Ilpomesicymounvie gunramenmol. MUKpoQUIaMEeHTbl. AKmuHogble MUKPODUIAMEHMDbI.
MplleyHble KIETKH. AKMuHogvle KOMNOHEHMbl HeMmbluleuHblx Kiemok. Mukpotpybouku. Kietounsiii
ueHTp. CTpoeHue 1 IBHKEHHUE KT'YTUKOB U pecHUYeK. MUKpoTpyOouku nuroriasmsl. Llentpuons. benku,
accoyuupogantuvle ¢ MUKpogunamenmamu u muxpompyboukamu. Momopnule denxu.

SAnpo. OGonouka sipa, XpOMaTHH, KapHoIlla3Ma, SJIPbIIIKY, UX CTpoeHHe U (QYHKIUH. SnepHbIi
0enkoBbIi MaTpuKc. [IpocTpaHCTBEHHOE pacloioKEHUE XPOMOCOM B MHTepGhA3HOM siape. Dyxpomamun
u eemepoxpomamuti. benku xpoMaTuHa — TUCTOHBL. JJuHamuxa s0epHou 000n10uku 6 mumose. oepHuiii
Mpancnopm.

Knerounsie BkmtoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapHOT (PacTUTEIbHOM,
KUBOTHOM, TPHOHOI).

JdemoHcTpauuu

IMoptpertsl: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmunpl u cxembl: «CTpoeHHE JYKAPUOTHYECKOW KIeTKn», «CTpoeHHE KWUBOTHOM KIIETKH,
«CTpoeHHe  pacTUTENbHOW  KIeTKu», «CTpoeHue  MUTOXOHApumM»,  «Aapo»,  «CrpoeHue
MPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpENnapaThl PacTUTEIbHBIX, >KUBOTHBIX KIETOK,
MUKpOTMpenaparbl 6aKTepuanbHbIX KIETOK.

JlabopaTopHas pa6ora «/3ydeHne CTpPOCHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

IMpakTnyeckas padora «l3ydyenue CBONCTB KIETOUHON MEeMOpaHbI».

JlabopaTopnas padora «lccienoBanue miazMoim3a 1 AEMIa3MoJIn3a B PACTUTEIbHBIX KIETKAX.

IIpakTnyeckas padora «l3ydyeHne ABMKCHHS LIUTOIUIA3MbI B PACTUTEIIBHBIX KIECTKAX.

Tema 6. O6MeH BelllecTB U MPeBpalleHHe IJHEPTIHH B KJIeTKe

AccuMWIALMS W JUCCUMHIIALIMS — JIBE€ CTOPOHBI MeTa0onu3ma. Tumbel oOMEHa BEUIECTB:
aBTOTPOQHBIA U TreTepoTpodHBIA. YuyacTHe KHCIOpoAa B OOMEHHBIX MpoIleccax. DHEPreTHUecKoe
obecrieueHue kinetku: npeBpameHue AT®D B oOMeHHbIX mpoleccax. DepMEHTATHUBHBIA XapakTep
peakiuii KieToyHoro merabonuzMa. MDEpMEHTBI, WX CTPOCHHE, CBONCTBA M MEXaHH3M JICHCTBUS.
Kodepmentsl. Otnuuns GpepMeHTOB OT HEOPraHMUECKUX KaTaln3aTopoB. benku-akTuBaTophl U OENKU-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DePMEHTATUBHBIX PEaKIUid OT pa3IUYHbIX (DaKTOPOB.

IlepBUYHBIN CUHTE3 OPraHNYECKUX BELIECTB B KIIEeTKE. DOTOCUHTE3. AHOKCUSEHHBII U OKCUSEHHbII
Gpomocunmes y bakmeputi. Ceemocoduparowjue nuemeHmosl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb
XJIOPOIUIACcTOB B Mpoliecce GoTtocunte3a. CBeroBas u TeMHOBas (azpl. Pomoosixanue, Cs., C+ u CAM-
munsl pomocunmesa. IIpoaykTUBHOCTh (hoTOCHHTE3a. BrusHue pa3nuyHbIX (PakTOpoB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (POTOCUHTE3A.

XemocuHnte3. Pa3HooOpa3ue OpraHu3MOB-XEMOCHMHTETUKOB: HHUTpHU(UUUpYIOIUE OaKTepHH,
xKenez00aKkTepuu, cepodaKTepru, BOIOPOIHbIE OakTepun. 3HaUeHUE XeMOCHHTE3a.

AnaspoOHble opraHu3mbl. Bugsl Opoxenus. I[IpogykTel OpokeHHS W HX HCHOJIb30BAHUE
4eJI0BeKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOIMH U BO30yIuTe I Ooe3Hei.

AnpoOHBIe Opranu3Mbl. DTanbl 3HepreTuyeckoro oomena. [loaroroBurenbHblil stamn. ['ukonus —
0ECKUCIOPOIHOE PACIEIUIEHHE TTIFOKO3BI.




buonornueckoe OKHCIIEHHE, WIM KIETOYHOE JblxaHue. Poyib MUTOXOHIpHN B IIpoLEcCax
ouonornyeckoro okucienus. Lluxnmdeckue peakuuu. OxucautenabHoe GpochopriimpoBaHue. JHepaust
Membpannoeo  epaduenma  npomonos. Cummes AT®: paboma npomonnoi ATD-cunmaszol.
[IpeumymiectBa a’poOHOrO0 myTH OOMEHa BEMIECTB Mepel aHadpoOHBIM. (P(PEeKTUBHOCTH
HHEPTeTUYECKOTO OOMEHA.

JdeMoHcTpanuu

Hoptperst: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I
Mutuemn, I'. A. 3aBap3uH.

Tabnuiet u cxembl: «@oTocHHTE3», « JHEPreTUICCKUl 0OMeH», «brocunTe3 Oenka», «CtpoeHue
bepmenTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpyIOBaHUE MJIs IPUTOTOBJIEHUS IOCTOSHHBIX MU
BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTopHuasi padora «lI3yueHue karanMTHUYECKON aKTUBHOCTH (EPMEHTOB (HAa IMpUMEpE
aMuUIIa3bl WM KaTaslasbl)».

JlabopaTopHasi padora «/3ydyeHue (epMEHTATHMBHOIO paclIEIUIeHHs MEpPOKCcHJa BOJAOPOAA B
PaCTHTEIHHBIX M )KUBOTHBIX KJIIETKAX.

JlaGopaTopHasi padora «CpaBHEHHE TPOLECCOB (DOTOCUHTE3A U XEMOCUHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE TPOLECCOB OPOKEHUS U TbIXaHUSI».

Tema 7. HaciiencrBennasi uHGopManusi 1 peajiu3anus eé B KJjeTKe

Peakun matpuunoro cuHTe3a. [IpUHIIMIT KOMIUIEMEHTAPHOCTH B PEAKITUAX MATPUYHOTO CHHTE3A.
Peanmuzamust HacnenactBenHod wuH(opmaruu. ['eHETHYECKHMH KO, €ro CBOWCTBA. TpaHCKpHUIIIUS —
MatpuuHblii cuHTe3 PHK. IIpuHImmel TpaHCKpHUNIMHM: KOMIIJIEMEHTAPHOCTh, AHTUNAPAJUIEIBHOCTD,
acumMmeTpuuHOCTh. Cospesanue mampuunwvix PHK 6 sykapuomuueckou kniemxe. Hexooupyrowue PHK.

Tpaucasus u e€ stanel. Yuactue tpancnopTHbix PHK B Onocunrese Genka. YcnoBus 6nocuHTe3a
oenka. KogupoBanne amuHOKUCIOT. Posib ppubocom B OnocuHTE3€e OenKa.

Coepemennvie npeocmasienus o cmpoeHuu 2enog. Opranusaliysi FeHoMa y IPOKapHoT U 3yKapuoT.
Perynsuusi akTuBHOCTH Te€HOB y TipokapuoT. ['unores3a onepona (d. XKakoo, XK. Mano). Monexynsapuvie
MeXanuzmbl IKCnpeccuu 2enog y sykapuom. Pone xpomamuna 6 pe2ynayuu pabomol cenog. Perymsius
0OMEHHBIX TIPOIIECCOB B KiIeTKe. KiieTouHbIi ToMeocTas.

Bupycel — HekneTouHble POPMBI KU3ZHU U 0OIUraTHbIE Mapa3uThl. CTpOEHUE MPOCTHIX U CIOKHBIX
BHPYCOB, PETPOBHUPYCOB, OakTepuodaroB. Kuswenuwviii yukn J[HK-cooepocawux eupycos, PHK-
cooepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasa, unmezpasd.

BupycHbie 3aboneBanus yenoBeka, kuBOTHBIX, pacteHuit. CIINI, COVID-19, coumanbHbie H
MEJUIIMHCKUE TPOOIEMBIL.

Buoungpopmamura: ummezpayus u ananuz 6oavwux maccusos («bigdata») cmpyxmyphoix
ouonocuueckux oanuwvlx. Hamomexmonocuu 6 o6uonocuu u meouyuue. Ilpoepammupyemvie @GyHKyuu
benxos. Cnocobvl 0ocmasku 1ekapcma.

JdeMoHcTpanun

[optpetsl: H. K. Konsuos, JI. . UBaHOBCKUIA.

Tabauiel u cxeMbl: «bruocunTe3 6enka», «I'eneTnueckuit koa», «Bupycer», «bakrepuodaru».

IIpakTnueckas padora «Co3aHue MOJEIN BUpYyCa».

Tema 8. JKusHeHHBIA HUKJI KJIETKH

Knerounsiii nuki, ero nepuoasl u perymsuus. Marepdaza u muto3. OcoOEHHOCTH MPOIECCOB,
npoTtekarmux B uHTepdaze. [loaroroBka kneTku k aenenuto. [IpecunreTndeckuii (MOCTMUTOTUYECKUI ),
CUHTETUUYECKUN U TTOCTCUHTETHUECKUHN (TIPEMUTOTUYECKHIT) TEPUOII UHTEP(A3BI.

Matpuunsiii cunre3 JJHK — permmkanus. Ipuanuner permukannn JIHK: xoMmiemenTapHOCTS,
MOJYKOHCEPBATUBHBIM CHUHTE3, aHTUHapayienbHocTh. Mexanusm pemnukanun JIHK. Xpomocowmsl.
Crpoenue xpomocoMm. Temomepsl M Tenomepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapUOTHIL.
JIMTIIONAHBIN U raruiouAHbIN Habopbl XpoMocoM. ["'oMonornyHbie XpoMocoMbl. [10710BbIE XPOMOCOMBEI.

Henenne kineTku — mMuto3. CTaguum MUTO3a W MPOUCXOMSIIME B HUX IMpOLecChl. THIBI MHUTO3a.
Kapuokunes u untokunes. buonornueckoe 3HayeHUE MUTO3A.

Perymsimust MUTOTHYECKOTO IIUKIIA KIETKU. [IporpammupyeMas kiieTouHas rTuOeb — aromnTo3s.

Knerounoe sapo, XpomMocoMbl, (YHKIMOHAIbHAas TeHOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u cubenu kiemok. «L{ugpposas knemrka» — buournpopmamuieckue mooenu
GYHKYUOHUPOBAHUS KNEMKU.




JdeMoHcTpanuu

Tabauiet u cxeMbl: «KU3HEHHBIN UK KIETKUY», «MuTo3», «CTpoeHue XpoMocom», «Permkarus
JIHK».

O6opynoBaHue: CBETOBO MUKPOCKOI, MUKpOIIpenapaThl: «MHUTO3 B KJIETKaX KOpEIIKa JTyKa».

JlabopaTopHas padora «lI3ydeHre XpOMOCOM Ha TOTOBBIX MUKpPOIIpenapaTax».

JlaGopaTopuas padora «HaOmogeHne MUTO3a B KJIETKAX KOHYMKA KOpElIKa JIyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)».

Tema 9. CTpoenne u GpyHKIHMH OPraHU3MOB

buonoruueckoe paznooOpasue opranu3mMoB. OJHOKIETOUHBIE, KOJOHUAIbHBIE, MHOTOKJIETOYHbIE
OpraHU3MBlI.

OCOOEHHOCTH CTPOCHHS M KU3HEIEATSIHHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJTHOKJICTOYHBIE TPUOBI, OJHOKIETOUYHBIC BOJIOPOCIH, JPYrHe MPOTUCTHI. KooHMambHbIe OpraHu3MBbl.

B3anMocCBsI3p 4YacTe€ll MHOTIOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMBI OPIaHOB.
OpranusMm Kak eauHoe 1enoe. 'omeocTas.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeNbHas, MOKPOBHAs, MPOBOASAIIAS,
OCHOBHasi, MexaHuuyeckas. OcoOEHHOCTH CTpOEHHUs, (PYHKUMH U pacrlojoXkeHHs TKaHeHl B opraHax
pacTeHui.

TkaHM XMBOTHBIX M YEJNOBEKA. THUIBI KMBOTHBIX TKAaHEW: OJIHTEIUAIbHAs, COCIUHUTEIIbHASI,
MbllIeyHas1, HepBHasi. OCOOEHHOCTH CTPOEHHUs, (GYHKIUI U paCIOJIOKEHUS TKaHEH B OpraHax *HUBOTHBIX
U YEJIOBEKa.

Opransl. BereratuBHble M TE€HEpAaTHBHBIE OpraHbl pacTeHWd. OpraHel U CUCTEMBI OPraHOB
JKUBOTHBIX U yenoBeKa. OYHKIIMM OpPraHOB U CUCTEM OPIaHOB.

Omnopa Ttema opranmsmoB. Kapkac pacrenuil. CkeneTsl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyHbI1 1 BHyTpeHHHI ckeneT. CTpOCHHE U TUIIBI COETUHEHNS KOCTEM.

JIBukeHre OpraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMAHOE, KTYTHKOBOE,
pecHUYHOE. JIBM)KEHNE MHOTOKJIETOYHBIX PACTCHHUN: TPOIM3MBI U HACTUU. J[BYKEHNE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEKA: MbllIeyHas cuctema. Peduiekc. CkeneTHble MbIIIIBI U UX padoTa.

IIntanue opranusmos. Ilornomenue BOABI, YIVIEKHCIOTO Tra3a W MHUHEPAIbHBIX BEIECTB
pactenusamu. [IntaHue XMBOTHBIX. BHYTpPHIONIOCTHOE M BHYTPHKIECTOYHOE nuIneBapeHue. Ilnranue
MIO3BOHOYHBIX OKUBOTHBIX. OTxensl NHIIEBAapUTENBHOTO Tpakra. [IWmeBapUTENbHBIE IKEIIE3BI.
[InmeBapuTenabHas CHCTEMA YEIIOBEKA.

JHpixanue opranu3moB. J[lpixanue pacteHuil. [lpixanue >kuBOTHBIX. Juddy3us ra3zoB uepes
NOBEpXHOCTh KJIeTKU. KokHoe npixanue. JlpixarenbHast HOBepXHOCTh. JKabepHoe U NErouyHoe JbIXaHue.
JIpIXxaHWe TO3BOHOYHBIX JXMBOTHBIX M YEJIOBEKAa. OJBOJIIOLUOHHOE YCIOKHEHUE CTPOCHUS JIETKUX
II0O3BOHOYHBIX JKMBOTHBIX. J[pIXaTelIbHAsA cuCTEMa 4yesnoBeKa. MexaHn3M BEHTWIALUU JIETKUX Yy NITULL U
MJIEKONUTAOMUX. Perynsamus npixanus. JpxateabHble 00bEMBI.

Tpancnopr BewecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUH. TpaHCIOPT BELIECTB Y
XKUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHas cuctemMa MO3BOHOYHBIX KHUBOTHBIX U
yenoBeka. Cepjue, KpOBEHOCHbIE cocylbl M KpoBb. Kpyru kpoBooOpaiieHHus. OBOJIOLUOHHBIE
YCIOXKHEHHUS CTPOCHMS KPOBEHOCHOM CHUCTEMbl I03BOHOYHBIX >KMBOTHbIX. Paborta cepauma u eé
peryianus.

Beigenenue y opranusmoB. Beinenenue y pacteHuid. Beinenenue y :kuBOTHbIX. COKpaTUTEIbHBIE
BakyoJu. Oprassl Bblienenus. GunbTpanus, cekpenns 1 o0paTHoe BcachlBaHUE KaK MEXaHU3Mbl pabOThI
OpraHoB BblJesIeHUs. CBS3b MTOJIOCTH TEJIa ¢ KPOBEHOCHOM M BBIIEIUTEIBLHON cucTeMaMu. Beiaenenue y
MI03BOHOYHBIX KUBOTHBIX U 4yenoBeka. [louku. Ctpoenue u ¢pyHKIMoHNpoBaHue HepoHa. OOpa3zoBaHue
MOYH Yy 4EJIOBEKa.

3ammTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3sMoB. Cropbl OakTepuil M LUCTHI
IIPOCTENIINX. 3alUuTa Y MHOTOKJIETOYHBbIX pacTeHuil. Kyrukymna. CpeacrBa nmacCUBHOM M XMMUYECKOU
3auUTel. DUTOHIUIBI.

3amuTra y MHOTOKJIETOUHBIX MBOTHBIX. IIOKpOBBI M MX NpOWU3BOJHBIE. 3allluTa OpraHu3Ma OT
6one3neld. iMMyHHas cucrema yenoBeka. KieTouHbI W rymMopaibHbIE UMMYHUTET. BpoxaéHHBIN U
npuoOpeTéHHBI crennduyeckuii UMMyHHTET. Teopusi KIOHaJIbHO-celeKTUBHOro ummyHurera (II.
Opmux, ®. M. bepuer, C. ToneraBa). BocnanurenpHble OTBETHl OpraHU3MOB. PoIb BPOXIEHHOTO
MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.




PaznpaxxuMocTh M perynsiiuus y OpraHu3MoB. Pa3npakuMocCTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMocCTh U peryisanus y pacteHui. POCToBbIe BellecTBa U UX 3HAYCHUE.

HepBHas cucrema u pedriexTopHas peryisuus y >KMBOTHBIX. HepBHas cuctema U e€ OTHETIBI.
OBOJIIOLIMOHHOE YCJIOKHEHHWE CTPOEHUS HEPBHOM CUCTEMBI Y >KMBOTHBIX. OTJENbl IOJOBHOIO MO3ra
MIO3BOHOYHBIX JKUBOTHBIX. Pedniexc u peduexkropHas nyra. besycnoBHbIE U yCIOBHbIE PEPICKCHI.

I'ymopanbHas perynasuus U SHAOKPUHHAs CUCTEMA JKUBOTHBIX U ueoBeka. JKese3bl SHI0OKPUHHON
CUCTEMBl M HX TOPMOHBI. JleCTBHME TOPMOHOB. B3aMMOCBSI3b HEPBHOM W 3HIOKPHUHHOM CHCTEM.
'mmoranamo-runodusapHas cucrema.

JdeMoHcTpanuu

Hoptper: W. I1. [1aBnos.

Tabauiet 1 cxeMbl: «OTHOKIETOYHBIC BOIOPOCII», «MHOTOKIETOYHBIC BOIOPOCIN», «bakTepum»,
«[Ipocrelimue», «OpraHbl IBETKOBBIX pacTeHH», «CHCTEMBI OPraHOB IO3BOHOYHBIX >KUBOTHBIXY,
«BHyTpeHHee cTpoeHHne HaceKOMbIX», «Tkanu pactenuit», «KopHeBbie cucteMbl», «CTpoeHue cTedms»,
«CTpoeHHe JHUCTOBOM MJIACTUHKU», «TKaHU XKUBOTHBIX», «Ckener uyenoBeka», «[luieBapurenpHas
cucrema», «KpoBeHocHass cucrema», «JlpixarenpHas cucrema», «HepBHas cucrema», «Koxa»,
«MplmeyHasi cucreMa», «BpiienuTenbHas cucreMa», «9HI0OKpUHHAS cucteMa», «CTpOeHHE MBI,
«Mmmynuter», «KumeuyHononoctHele», «(CxemMa MNHUTaHus pacTeHuil», «KpoBEHOCHbIE CHCTEMBbI
IIO3BOHOYHBIX KHWBOTHBIX>, «CTpoeHI/Ie THUOPBI?, «CTpoeHI/Ie IJIaHapuu», «BHyTpeHHee CTpOCHHEC
noxkneBoro yepssi», «HepBuast cucrema pwid», «HepBHas cucrema mnsrymku», «HepBHas cucrema
npecMmbIKaonuxcsa», «HepBHas cuctrema nruip», «HepBHas cucrema mitekomuraronmx», «HepBHas
cUcTeMa 4JelioBeka», «Pediexc».

O6opynoBaHue: CBETOBOM MMKPOCKON, MHKpOIpenapaTsl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOTpenapaTrbl TKaHEW, pPaKOBUHbI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKUX, JKUBBIE
9K3EMIUISIpbl KOMHATHBIX pPACTEHUH, repOapuu pacTeHHil pa3HBIX OTAENOB, BJAXXHbIE IpernapaTsl
KUBOTHBIX, CKEJIEThl II03BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEeKa,
o0OpyJoBaHuE Ul JAEMOHCTPALlMM IOYBEHHOTO M BO3AYLUIHOIO MHMTAHHUsS PACTEHHH, paclleIuIeHHs
Kpaxmajia M OelKkoB Moj JeicTBueM (epMEeHTOB, O0OOpYyNOBAaHUE sl JEMOHCTPALMM OIBITOB IO
U3MEPEHUIO JKU3HEHHOM EMKOCTH JIETKMX, MEXAHW3Ma IbIXATEIbHBIX ABM)KCHHM, MOJIEIN TOJOBHOIO
MO3ra pa3JIu4HbIX )KUBOTHBIX.

JladopaTopHas pa6ora «lI3yuyeHne TKaHEH PaCTEHUII».

JladopaTopHas pa6ora «lI3yuyeHne TKaHEH KUBOTHBIX.

JladopaTopHas pa6ora «lI3yueHrne OpraHoB LIBETKOBOTO PACTEHUS».

Tema 10. Pa3MHOkKeHHe U pa3BUTHE OPraHNU3MOB

@®opMbl Pa3sMHOKEHHUS OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTWBHOE) U MoJoBoe. Bumbl
0€ecroJI0ro pa3sMHOXKEHUS: IOYKOBAaHUE, CIOPYIALUA, (PparMeHTalusl, KIOHUPOBaHHE.

[TosmoBoe pasmuokenue. IlosioBble KieTku, win ramersl. Meio3. Ctaguu meio3sa. [loBenenue
XpoMocoM B Meiio3e. Kpoccunrosep. buonorndeckuii CMbICI Mei03a U OJIOBOTO Tpoliecca. Melos u ero
MECTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.

IIpenzapoapiieBoe pa3ButHe. I'ameroreHe3 y kuBOTHbIX. llonoBbie sxenessl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KJIETOK. CriepmaTorenes u ooreHe3. CTpoeHue NOoJI0BbIX KIETOK.

Omio1oTBOpEeHUE U SMOPUOHATIBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [[apTreHorenes.

WnauBuyanbHOE pa3BUTHE OPIraHU3MOB (OHTOreHe3). DOMOpHOJOIMs — Hayka O pPa3BUTHU
opranusMoB. Mopgozenez — 00Ha u3z enaguvix npodiem smopuonozuu. Konyenyus mopghozenos u mooenu
mopgozeneza. Ctaauu sMOpHOTreHe3a )KUBOTHBIX (Ha mpumepe Jarymkn). Ipodnenue. Tumns apoGieHus.
Jemepmunupoeannoe u nedepmunuposannoe opobaenue. bracmyna, munvt 6aacmyn. OcCOOEHHOCTH
ApoOJIeHNsT MJIEKOTUTAIOMIMX. 3apObIIEBbIe JUCTKU (racTpyssaius). 3akjiajka OpraHoB M TKaHeW H3
3apOJIBIIIEBBIX JIUCTKOB. B3anMHOe BiMsSHHE 4YacTel pa3BUBAIOLIErocs 3apojbliia (3MOpHOHANbHAS
MHAYKIMS). 3akiajKa IUlaHa CTPOEHHUS JKMBOTHOI'O KakK Pe3ylbTaT HepapXMUeCKUX B3aUMOJCHCTBUI
reHoB. Biusinue Ha sMOpHOHATIBHOE pPa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOILIEH CpEIbl.

Poct u pasButue xuBoTHBIX. [locTaMOpuoHanbHbI nepuon. Ilpsmoe U HempsiMoe pa3BUTHE.
PazButue ¢ meramop(o30M y GECrI03BOHOYHBIX U IMO3BOHOYHBIX KUBOTHBIX. bruosornueckoe 3HaueHne
IIPSIMOTO YU HENPSIMOTO Pa3BUTHSA, UX PacIpOCTpaHEeHUEe B mpupoje. Tumsl pocta KUBOTHBIX. DaKTOPHI
PEryJsIu POCTa XHUBOTHBIX M uenoBeka. CTaauu MOCTIMOPUOHATIBHOTO Pa3BUTHS Y KUBOTHBIX H
yenoBeka. [lepuoipl oHTOreHe3a uenoBeka. CTapeHne U cMepTh Kak OMOJIOTHYeCKHe MPOIIECCHI.
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PasmHuoxxenne u pasButue pacteHuil. 'ametodutr u crnopodut. Meiio3 B KU3HEHHOM IIHMKIIE
pactenmii. OOpa3oBaHue CIop B mpolecce meiosa. ['amerorenes y pactenwii. OmmIoOTBOpEHHE H
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [IBOWHOE OIUIOAOTBOPEHKE Y IBETKOBBIX pacTeHuii. O0pa3zoBanue
U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PETYISIUN OHTOT€HE3a Y PACTEHUM U AKUBOTHBIX.

JdeMoHcTpanuu

Hoptpertst: C. I'. HaBamun, X. [lneman.

Tabmuuel w cxembl: «BereratuBHOE pasMHOXeHHE», «THIBI OEcroyioro pa3MHOKEHUSY,
«Pa3MHOXKEHHE XJIaMHUJIOMOHAAbI», «Pa3MHOXKeHuE OdBIJICHbI», «Pa3zMHOXKeHUE TUApPbD», «Meio3»,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SHMLEKIETKH W crepMaro3ounna», «OCHOBHbIE CTaJuu
oHTtoreHeza», «IIpsmoe u HempsiMoe pa3BuTHe», «Pa3BuTHe MaicKoro kyka», «Pa3Butue capaHuu»,
«Pa3BuTne nArymku», «J/I[BoiHOE OIIOJOTBOPEHHE Yy LBETKOBBIX pacTeHuil», «CTpoeHHe CeMsH
OJHOJIOJIbHBIX M JIBYJIOJIBHBIX PAaCTCHUN», «KU3HEHHBIN LIUKI MOPCKON KammycThl», «KHU3HEHHBIN LUK
Mxa», «Ku3HEHHBIN [IUKJ NAOPOTHUKA», « KU3HEHHBIN [IUKII COCHBI».

O60opynoBaHKe: CBETOBOM MUKPOCKOII, MUKPOIIpeNnapaTsl SHLEKIETOK U CIIepMaTO30U 0B, MOIETh
«IIuKn pa3BUTHS JIATYIIKHA.

JladopaTopHas padora «lI3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax».

IIpakTuyeckass padora «BbIsIBICHHE NPU3HAKOB CXOJCTBA 3apOABINIEH MO3BOHOYHBIX
YKUBOTHBIX».

JladopaTopHas padora «CTpoeHHE OPTaHOB Pa3MHOKEHHUSI BBICIINX PACTEHUI».

Tema 11. 'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

Wctopus craHOBIEHUS U pa3BUTHs T'€HETUKU Kak Hayku. Pabotel I'. Mengens, I'. ne ®@pusa, T.
Moprana. Ponb oreuecTBeHHbIX YU€HBIX B pa3Butuu reHeTuku. Pabotst H. K. Konbiosa, H. 1. BaBuiosa,
A. H. benozepckoro, I'. /1. Kapnieuenxo, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbBIE TEHETUYECKHE MOHATHS M CUMBOJIbI. ['OMOJIOTHUYHBIE XPOMOCOMBI, AJJIEJIbHbIE T'€HBI,
aNbTEPHATUBHBIC TPU3HAKHU, JOMUHAHTHBIN U PELIECCUBHBIA IPU3HAK, TOMO3UI0Ta, TETEPO3UT0TA, YUCTASI
JUHUS, TUOpUIbl, TeHOTHN, (eHoTun. OCHOBHBIE METOJBl TE€HETUKH: THOPUIOJIOTHYECKH,
LIHUTOJIOTUYECKHI, MOJICKYJISIPHO-T€HETUYECKHIA.

JdemoHcTpauuu

Ioptpetrer: I'. Menaens, I'. ne ®@pu3, T. Mopran, H. K. Komsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununyenko, H. B. Tumodeer-PecoBckmuii.

Tabauiel u cxeMbl: «MeTo1bl TeHETUKIY, «CXEeMbI CKPELTUBAHUSY.

Jla6opaTopHasi padora «/Ipozoduia kak 00bEKT T€HETUYECKUX UCCIICOBAHHI».

Tema 12. 3aK0oHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpeuiuBanue. I[lepsblii 3akoH MeHzaenss — 3aKoH eAUHOOOpa3zus THUOPHUIIOB
nepBoro mnokoneHus. IlpaBuno nomunupoBaHusi. Bropoil 3akoH MeHaens — 3aKOH paclleyIeHUs
npu3HakoB. LluTonornyeckre 0OCHOBBI MOHOTUOPUIHOTO CKpEIMBaHus. [ IIoTe3a YNCTOTHI ramer.

Anammzupyromiee ckpemuBanue. IIpoMexyTouHblil xapakTep HacinefoBaHus. PacuiemieHue
MIPU3HAKOB IIPU HEMOJIHOM JTOMUHUPOBAHUMU.

JurubpunHoe ckpeuiuBanue. Tpetuil 3akoH MeHnenss — 3aKOH HE3aBUCUMOIO HAcleJIO0BaHUs
npu3HakoB. [luTonoruyeckre OCHOBBI AUTHOPUAHOTO CKPEIIIMBAHMS.

CuerieHHoe HacnenoBanue npuszHakoB. Pa6otel T. Moprana. CirenyieHHOE HaclieJJOBaHHE T€HOB,
HapylLIEHUE CLEIUICHUS MEX]ly FTeHaMH. XpOMOCOMHAsI TEOPUsl HACIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIN MEXaHU3M OIPEAEIEHMS 110J1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
I'oMoraMeTHsIi ¥ rereporaMeTHbIi 1oJI. ['eHeTHueckas cTpyKTypa MoJioBbeIX XpomocoM. HacnenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C IIOJIOM.

I'enotun kak 1enocTHas cucreMa. [lnedoTpornuss — MHOMKECTBEHHOE JIEHCTBHE TI€HA.
MHoxecTBEeHHBIN amienu3M. B3aumoneicTBue HeallelbHbIX T'€HOB. KoMImeMeHTapHOCTh. OmHcTas.
[Homumepus.

I'eHeTHuecKuil KOHTPOJIb PA3BUTHUS PACTEHUH, )KMUBOTHBIX U YENIOBEKa, a TaKkKe (PU3UOJIOTMYECKHX
MPOIIECCOB, TOBEACHHUS M KOTHUTHBHBIX (YyHKIUH. ['eHeTHMueckne MeXaHH3Mbl CHMOHMOTEHE3a,
MEXaHU3MbI B3aUMOJICHCTBHSI «XO3SIMH — MApa3suT» U «XO3IUH — MHUKpOOHOM». ['eHEeTHUECKUE acIeKThI
KOHTPOJISL K U3MEHEHHsI HAaCJIeJCTBEHHOW HH(POPMAIIUHU B IIOKOJIEHHUX KIETOK U OPraHU3MOB.

JdeMoHcTpanuu

Iloprpersl: I'. Mennens, T. Mopras.
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Tabmuiel u cxembl: «llepBeiii U BTOpoW 3akoHBl MeHpaens», «Tpetuii 3akoH MeHaens»,
«AHanuzupymwoiee ckpemuBanue», «Hemonnoe aomuHupoBaHue», «CHEMJIECHHOE HacIeAOBaHHE
MpU3HAKOB y Jpo3oduibr», «['eHetnka mona», «Kapuotunm dvemoBeka», «KapwoTur apo30QuiibI»,
«Kapuotun ntuisr», «MHOXKECTBEHHBIN ajuiean3M», «B3auMoaencTere reHoB».

O6opynoBaHue: MOJICNb JJIs IEMOHCTPAIMH 3aKOHOB €IMHOO0Pa3us THOPHUIOB MIEPBOTO MOKOJICHUS
U paclIeIUIeHUus MPU3HAKOB, MOJIENb Il JAEMOHCTpPAllMd 3aKOHAa HE3aBUCHUMOIO HACIEOBaHUS
MIPU3HAKOB, MOJIEJIb JIJIsi IEMOHCTPAIIMHU CUEIIJICHHOTO HACIEA0BaHUs MIPU3HAKOB, CBETOBON MUKPOCKOIL,
MUKpornpemnapar: «Jlpo3zoduna».

IIpakTnyeckas padora «/3yyeHue pe3yabTaTOB MOHOTMOPUHOIO CKPEIIMBAHUSA Y IPO30(PHIIBI».

IIpakTnyeckas padora «/3yuyeHue pe3yabTaToB JUTMOPUIHOTO CKPEIUBAHUS Y IPO30(DUIIBI».

Tema 13. 3akoHOMEpPHOCTH H3MEHYHBOCTH

B3aumopeiictBue renoTuna u cpeisl npu GopmupoBaHuu GeHotuna. MI3MeHYnBOCTh MIPU3HAKOB.
KauectBeHHBIE ¥ KOJIMYECTBEHHBIC TMPU3HAKU. BuIbl W3MEHUYMBOCTH: HEHACJICJICTBEHHAs U
HAaCJEACTBEHHA.

MoaudukanronHas W3MEHYHBOCTh. Poib cpemnbl B (opmMupoBaHUM  MOIUGDUKAITUOHHOM
n3MeHunBoct. Hopma peaknuum npusHaka. BapuanuonHsli psq W BapuanuoHHass kpuBas (B.
Noranncen). CoiicTBa MOAM(PHUKAITMOHHON N3MEHUYUBOCTH.

l'enotunuueckass  u3MeHYMBOCTh.  CBOMCTBA  T'E€HOTUNHMYECKOW  W3MEHUMBOCTU.  Bumpl
T€HOTHUITUYECKON N3MEHUMBOCTH: KOMOWHATUBHAS, MyTallHOHHAS.

KomOunatuBHass W3MEHYMBOCTh. MeHo3 H TOJOBOW TpollecC — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTH. Poib KOMOWHATHBHOW HM3MEHUYMBOCTH B CO3JaHUU TEHETHYECKOTO pa3HOOOpa3us B
Ipezaesax 0JHOro BUAA.

MyTanruoHHasi K3MEHUYMBOCTh. BUIBI MyTaluii: r€HHbIE, XPOMOCOMHBIE, TeHOMHBIE. CTIIOHTaHHBIE
Y WHIYIIUPOBAHHBIC MyTalMu. SepHbIe W MUTOIDIa3MaTndeckne Mytanun. CoMaTHYeCKHe U TOJIOBBIE
MyTaruu. [lpudwHBl BO3HMKHOBEHUS MyTanuii. MyTareHbl W WX BIUSHUE Ha OPTaHU3MBEI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TIpoIlecca. 3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEICTBEHHOU
m3menunBocTH (H.W. BaBunon). BHesinepHas ”3MEHUNBOCTh U HACIIEACTBEHHOCTb.

Onucenemuka U INUSEHOMUKA, pPOIb  INUSEHEMUYECKUX (HaKkmopog 6 Hacie008anuu U
UBMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdemoHcTpauuu

[optpertsl: I'. ne ®pus, B. Norauncen, H. . BaBumos.

Tabouibel  w cxembl: «Bugel  u3menunBocTH», «MoaudukanvoHHas  HW3MEHUYUBOCTDHY,
«KoMOuHaTHBHAS H3MEHUMBOCTH», «Meiio3», «OmnonoTBopenue», «l'eHeTndeckue 3ab0JeBaHUS
yesnoBeka», «Buasl myraruii».

OO0opyoBaHue: KUBbIE U TepOapHbIC IK3EMILISIPhl KOMHATHBIX PaCTeHUM, pUCYHKH ((oTorpadun)
YKUBOTHBIX C Pa3JIMYHBIMU BUJAMU U3MEHUNBOCTH.

Jla6opaTopuasi padora «lccrnenoBanue 3aKOHOMEPHOCTEH MOAU(PUKAIIMOHHON W3MEHYUBOCTH.
[TocTpoenne BapHallMOHHOTO psijia U BapUAllMOHHOW KPUBOW».

IIpakTnyeckas padora «Myranuu y apo30(duisl (Ha TOTOBBIX MUKPOIIpEnapaTax)».

Tema 14. I'eneTnka yejioBeka

Kapuotun yenoseka. MexyHapoaHasi mporpamMma HCCIEIOBAHMS T€HOMa 4YelloBeKa. MeToibl
W3YYEHUS TeHETUKH YeJIOBEKa: MeHeallOTUYeCKUi, OMIM3HEIOBbIN, [IUTOr€HETUYECKH, MOMyIAHOHHO-
CTaTUCTUYECKUI, MOJIEKYJIApHO-TeHEeTHYeCKui. COBPEMEHHOE OIpEEIICHUE T€HOTUIIA: IOJTHOTE€HOMHOE
CEKBEHUPOBAHUE, T€HOTHUNHUpPOBaHHE, B TOM uucie ¢ nomoupto [I[[P-ananmuza. HacnencrBeHHbie
3a00yieBaHMs 4YeloOBeKa. [ eHHbIe M XpOMOCOMHBIE OOJIe3HM uenoBeka. bole3Hu ¢ HacienCcTBEHHOM
MPEAPACIIONOKEHHOCThIO. 3HAUY€HHE MEIUIMHCKOM TE€HETUKHM B TPEJOTBPALICHUH U JICYCHUH
TeHeTUUYECKUX 3a00JIeBaHUl YenoBeka. MeIUKo-TeHeTUUeCKOe KOHCYIbTHpOBaHUE. CTBONOBBIE KIETKH.
[ToHsiTHE «T€HETUYECKOTO Tpy3a». ITHUYECKHE acCleKThl UCCIEOBaHWN B OONACTH pPEJaKTHPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTopsl TMOBBIIMICHHOW YYBCTBUTEIHHOCTH 4YellOBEKa K (U3MYEeCKOMYy U
XUMUYECKOMY 3arpsi3HEHUIO OKpYKarollel cpenpl. ['eHeTndeckass mpeapacnoioKEeHHOCTh YelloBeKa K
MaTOJOTUSIM.

JdeMoHcTpanuu

Tabmuier u cxembl: «KapuoTum dYenmoBeka», «MeTONbl HW3YYeHHS TEHETHKH YEJIOBEKa»,
«['eneTnueckue 3a00IeBaHUS YEIOBEKAY.

11



IIpakTnyeckas padora «CocTaBieHNE U aHAJIU3 POJOCIOBHOM».

Tema 15. Cesiekuusi OpranHu3mMoB

JlomecTukanus U cenekuus. 3apokIeHUe celeKuu u nomectukauuu. Yuenue H. Y. BaBunosa o
LlenTpax MpOUCXOXKJICHUS © MHOTOOOpa3us KyJbTypHBIX pacTeHuil. Poib celekuu B CO31aHUM COPTOB
pacTeHuii U opoJ1 )KUBOTHBIX. COpT, NOpO/1a, IITaMM. 3aKOH TOMOJIOTMYECKUX PSAJOB B HACJIEICTBEHHOM
m3menunBocty H. V. BaBunoga, ero 3HaueHue Jyist CENEKIIMOHHON pabOTHI.

Mertoab! ceneKInOHHOM paboThl. MICKYCCTBEHHBINH OTOOP: MAaCCOBBIA M MHIMBUAYAJIbHBINA. DTaIbl
KOMOWHAITMOHHOW cenekuuu. VcmbiTanue mpou3BoauTeneil mo moromMctBy. OTOOp 1O TEHOTHITY C
MTOMOIIIBIO OIIEHKH (DEHOTHITA TOTOMCTBA M OTOOP 10 TEHOTHUITY ¢ moMoIIbio ananm3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ| CEJIEKIIMOHHOM paboThl. PagualimOHHBIA U XUMUYECKUN
MyTareHe3 Kak HCTOYHMK MYyTallMil y KyJIbTYpHbIX (OpM opranu3moB. Mcrolsib30BaHHE T'€HOMHOTO
penakTupoBaHuss U MeToJoB pexkomMOuHaHTHBIX JHK 11 momydenust ucxonHoro marepuana Jyis
CEJIEKIIUH.

[Tonyuenue nonumonaoB. BuyrpuBnaoBas rubpuauzanus. Bau3kopoacTBEHHOE CKpellUBaHUE,
nin uHOpuauHr. HepoacTBeHHOe CKpellMBaHue, WM ayTOpUAMHI. ['eTepo3uc M €ro MNpUYUHBL.
Ucnonw3oBanne rerepo3uca B ceneknuu. OtnanéHHas rtubpuausanus. [Ipeomonenue Oecruioaust
MEXBUJIOBBIX THOPUAOB. JIOCTHKEHUS CEIEKIIUU PACTEHUN U KUBOTHBIX. «3e1EHASI PeBOIOYUS .

CoxpaHeHue 1 U3y4eHHE FeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX POIAUUEH JUIs
CO3JaHUSI HOBBIX COPTOB M THOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpamnenue u
ynpasiexue 2eHemudecKUMy pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIO0BLIX HCUBOMHBIX 8 YElsiX
VAYYULEHUSI CYWEeCMBYIOWUX U CO30AHUS HOBBIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCIe C NPUMEHEeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHUL, Neped08blx Udell U NepcneKmMuUEHbIX MexXHOI02ULL.

JdeMoHcTpauuu

I[Moprpersr: H. U. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesinenko, b. JL
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipl u cxembl: «I{eHTPBI MPOUCXOKIACHUS U MHOTOOOpa3Hs KyIbTYpHBIX PAaCTCHHI», «3aKOH
TOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOM HW3MEHUMBOCTH», «Metonapl cenexkuun», «OtaanéHHas
rudpuanzanus», «MyrareHes».

JladbopaTopHasi pa6Gora «lI3ydyeHne COPTOB KYJIbTYpHBIX pPACTEHUH W IOPOJ JIOMAaIIHUX
YKUBOTHBIX».

JladopaTopHas pa6ora «lI3yueHrne METOIOB CENEKIUN PACTEHUI».

IIpakTHyeckasi padora «[IpuBrBKa pacTeHUN».

IKckypeusi «OCHOBHbIE METOJAbI M JOCTHXKEHHSI CEJEKIUU pPAacTeHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO (hepMY, COPTOUCIIBITATEIbHBIN YYaCTOK, B TEIJIMYHOE XO3SICTBO,
B 1a00PaTOPUIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPa)».

Tema 16. BuorexHo0rusi U CHHTeTHYeCKasi OMOJIOTUS

O6’LCKTI>I, HCIIOJIb3YCMBIC B 6I/IOT6XHOJ'IOFI/II/I, — KICTOYHBIC MW TKAHCBBIC KYJIBTYPHI,
MUKPOOPraHU3Mbl, HX XapPaKTCPHCTHKA. Tpa,[[I/ILII/IOHHaH OHMOTEXHOJIOTHS: XJ'IC6OH€‘{€HI/IG, MOJIyUYCHUC
KHCJIIOMOJIOYHBIX IIPOAYKTOB, BHHOACIHC. MI/IKpO6I/IOHOFI/I‘ICCKI/II7I CHHTC3. OOBEKTHI

MHKPOOHOJIOrMYeCKUX TeXHOIOTui. [Ipon3BoACTBO O€Ka, aMUHOKHUCIOT M BATAMUHOB.

Co3aHue TEXHOJIOTMI MU MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHUsS W KOHCTPYHMPOBaHUS
F€HOMOB C LIEJIbI0 TOJIYYEHHsSI OPraHW3MOB M HUX KOMIIOHEHTOB, COJIEp’KallluX HE BCTpeyarouuecs B
pHupoie OMOCUHTETUYECKUE MYTH.

Knerounas umxenepus. MeTo bl KyIbTYphl KIETOK M TKaHEW pacTeHUH U )KUBOTHBIX. KprnobaHku.
ComaTuueckast THOpUAN3AIUS U COMAaTHYECKU dMOpuoreHe3. Vcnonb30BaHue rarjiouoB B CEJICKIIUU
pacteHuid. [lonyuenue MoHOKIOHANLHBIX anmumei. Mcnonb3068aHue MOHOKIOHANbHBIX U NOJIUKIOHATbHBIX
anmumen 6 meduyure. VIcKkycCTBEeHHOE OIJIOIOTBOpeHHE. PEKOHCTPYKIIMS AHIIEKIETOK U KJIOHUPOBAHUE
KUBOTHBIX. METOJI TpaHCIUIAHTAIlMU AP KIETOK. TexHonocuu 0300poGieHus, KVIbMUSUPOSAHU U
MUKPOKIIOHATIbHO20 PAZMHONCEHUSL CeNbCKOXO03AUCMEEHHBIX KYIbMYP.

XpoMOCOMHasi M T€HHas WHXKEHEpHs. VICKyCCTBEHHBIM CHHTE3 T€HAa W KOHCTPYMpPOBAHUE
pexomOunanTHeIX JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TMEPCIEKTHBBI
XPOMOCOMHOM U TeHHON MH)KEHEPHH. DKOJOTUIECKHE U STUYECKHUE MPOOIeMbl TeHHOW HHKEHEPUHU.

Menununckue OuotexHonorun. IloctrenomuHas mudpoBas wenuinuHa. [IIP-auarHoctuka.
MeTaboIOMHBIN aHANMKU3, TEHOIEHTPUYECKUI aHaIM3 MPOTeoMa YeOBEKa Il OLIEHKH COCTOSHHS €ro
310poBbs. Mcnonp30BaHME CTBOJOBBIX KIeTOK. TaprerHass Tepamusi paka. 3D-Omoumxkenepus s
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pa3paboTku (PyHIAMEHTATBHBIX OCHOB MEIMIIMHCKMX TEXHOJOTHM, CO3laHHUs KOMIUIEKCHBIX TKaHEH
COYETAaHHUEM TEXHOJOTUHA TPEXMEPHOrO OHONMPUHTHHra W CcKaQQOIAWHTA JUIS peIIeHUs 3a/1ad
MEPCOHATU3UPOBAHHON MEAULMHBI.

Co31aHne BEKTOPHBIX BaKIUH C IEJIbI0 00ecnieueH sl KOMOMHUPOBAHHOM 3aIIUTHI OT BO30YIUTENEH
OPBU, ycraHOBIEHHE MOJIEKYJISIPHBIX MeXaHU3MOB ¢yHkunonupoBanusi PHK-conepxamux Bupycos,
BBI3BIBAIOIINX 0CO00 OMacHbIEe 3a00JIeBaHUs YE€JIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuel u cxembl: «lcronbp30BaHue MUKPOOPTaHU3MOB B IMPOMBIIUICHHOM IPOU3BOJICTBE,
«Krerounas nHxeHepus», «I'eHHas HHXCHEPUSIY.

JlaGopaTopHasi padora «/3yueHre 00beKTOB OMOTEXHOJIOTUU.

IIpakTnyeckas padora «[losyueHrne MOJOUHOKHUCIIBIX TPOYKTOBY.

IKCcKypceusi «bUOTEXHOJIOTUS — BaKHEWIAs NPOU3BOJIUTENIbHAS CUJla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO).

11 KJTIACC

Tema 1. 3apo:xaeHue ¥ pa3BUTHE IBOJIIOLMOHHBIX NPeAcTABJICHH B 0HOJI0THH

OpomonmonHas Teopust Y. JlapBuna. [Ipennocbuiku BO3HMKHOBEHMS apBHHHM3MA. JKu3Hb U
Hay4dHas nearenbHocTh Y. /lapBuHa.

JBuokymue cuibl 3BosonMKd BUJIOB 1o Y. JlapBUHY (BBICOKas MHTEHCHUBHOCTb Pa3MHOXKEHUS
OpraHM3MOB, HACJIEJICTBEHHAas HW3MEHYUBOCTb, OOpbOa 3a CyIIECTBOBAHUE, E€CTECTBEHHBIH U
HCKYCCTBEHHBIN O0TOOD).

Odopmnenne cunrernueckoid Tteopuu sBoitouuu (CTD). HelitpanbHas Teopus 3BOJIOLUU.
CoBpemeHHasi HBOJIIOLIMOHHAS OHOJOTUs. 3HAYeHHE SBOJIIOINMOHHOW Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUpA.

JdeMoHcTpanuu

IMoptpetsl: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, U. dapsun, C.
C. Yersepukos, . U. HImaneraysen, k. Xonneiin, . K. benses.

Tabnuibel u cxembl: «CuctemMa sxuBoi npupo sl (o K. JInanaero)», «JlecTHUIA )KUBBIX CYIIECTB (110
Jlamapky)», «MexaHu3M (GOopMHUpPOBaHUS MPUCTIOCOOIICHHI Yy pacTeHUN M KUBOTHBIX (TI0 Jlamapky)»,
«Kapra-cxema mapmpyra myremectsus Y. [lapsuna», «Haxonku Y. JlapBuna», «®opmbl 60pbOBI 3a
cymectBoBanue», «llopoabl romybei», «MHorooOpasue KylmbTypHBIX (opM KamycThl», «I[lopombr
JIOMAIlTHUX JKUBOTHBIX», «Cxema oOpa3zoBanus HOBBIX BUJIOB (110 Y. JlapBuny)», «Cxema COOTHOIIECHUS
JBUKYILIAX CUJI 3BOJIIOIUU», «OCHOBHBIE MOJIOKEHHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MUKPO3BOJTIOIUSA U €€ pe3yJIbTaThI

[lonmynmaumss Kkak odneMeHTapHass eauHuua dBoJoLMH. COBpPEMEHHBIE METOJAbl  OLEHKH
TFeHEeTUYECKOTO pa3HooOpa3us U CTPYKTyphl momymsiauuid. M3menenue reHodoHAa MOMYISIUHM Kak
AJIEMEHTapPHOE BOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTnyeckoro paBHoBecus Jx. Xapau, B. BaiinGepra.

DnemeHTapHbIe (aKTOPHI (IBIXKYIIUE CUIIBI) SBOMIOLUUA. MyTannoHHsIH nporecc. KomOnHnaTuBHAsA
M3MEHUYUBOCTb. J[peiid reHoB — ciyyaiiHble HEHANPaBICHHbIC U3MEHEHHSI YaCTOT ajliesiel B MOMYJISIIHIX.
Dddexr ocnoBatensa. Ipgexm bdymuviiounozo copaviuka. CHUdCEHUe 2eHemu4ecKko20 pasHooOpa3us:
npuuunsl u creocmeus. Illpossnenue 3gpgexma Opetigpa 2eH08 8 OONBUIUX U MATLIX NONYIAYUSIX.
Murpanuu.  Mzonsauus  momynsmuii:  reorpadudeckas  (IpOCTpaHCTBEHHas), Ouooruyeckas
(perpotyKTUBHAs).

EctectBenHblil 0TO0p — HampaBistomuid (akrtop 3BoIONMH. POPMBI €CTECTBEHHOro oTOOopa:
JBIDKYILIUH, CTaOMIM3UPYIOMIMA, paspeiBaromuil (au3pynTuBHbIi). [losoBoit oT60p. Bo3HUKHOBEHNE U
IBOJIFOLIMS COLMAIBHOTO TIOBEIEHUS )KMBOTHBIX.

[IpucnocobIeHHOCT,  OPraHU3MOB  Kak  pe3yabTaT  MHUKPOIBOJIONUH.  BO3HUKHOBEHUE
npucnocobneHnii y opranuzmoB. Apomopdo3bl U uauoagantauuu. [lpumepsl mpucrnocoOieHuit y
OpPraHU3MOB: MOp(hOJIOTHYECKHE, ¢dusronornyeckue, OMOXUMHUYECKHE, MIOBE/ICHYECKHE.
OTHOCHUTETBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bupn, ero kxputepuu u cTpykrypa. BumoobpazoBaHue kak pe3yabTaT MUKPOIBOTIONNH. M30ms1us —
KIoueBol  (akrop BumooOpazoBanus. Ilytm M cmocoObl BHI0OOpa30BaHUS: aIIONATPUUYECKOE
(reorpaduyeckoe),  cUMIaTpuuecKkoe  (IKOJOTMYECKOE),  «MTHOBEHHOE»  (TIOJIMILUIOMAN3ALNS,
ruOpuau3anys). JaurenbHOCTb SBOTIOIMOHHBIX TPOLIECCOB.

MexaHu3mbl (GOpMUPOBaHHS OHOJIOTHMYECKOTO Pa3HOOOpa3usl.
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Poub 3BONMIOLIMOHHON OMOJIOTHH B Pa3pabOTKe HAYYHBIX METOJIOB COXpaHEHHsI OMOPa3HOOOpasus.
MHUKpPO3BOIIONHS U KOABOJIOLHS TAPa3UTOB M UX X035€B. MeXxaHU3Mbl (JOPMHUPOBAHUS YCTOHYUBOCTH K
AHTHOMOTHKAM U cTIOCOOBI OOPHOBI ¢ HEN.

JdeMoHcTpanuu

Hoptperst: C. C. UeTBepukos, 2. Maiip.

Tabauire! 1 cxembl: «MyTalMOHHASS U3MEHYUBOCTEY, «llomynsinonHas CTpykTypa Buaa», «Cxema
MposIBIICHUs 3aKoHa Xapau—BaitaOepra», «JIBUXKyIIHe CHIIBI SBOIIONMUNY, «IKOIOTHICCKAs U30JISAIUS
MOMYJISIIIAK CEBAaHCKOH (hopenu», «['eorpadudeckasi U30JISIIHS JINCTBEHHUIBI CHOMPCKON M JINCTBEHHUIIBI
naypckoit», «llonynsiuuoHHBIE BOJHBI YHCIEHHOCTH XMIIHUKOB M JKepTB», «(Cxema JeicTBus
€CTECTBEHHOT0 0TO0pa», «®Dopmbl GOpbOBI 3a cymiecTBoBaHUE», «VHAYCTpHATBHBIN MeEIaHU3MY,
«Kupble nckonaempie», «II0KpOBUTEIBCTBEHHAsI OKpacKa >KUBOTHBIX», «[Ipemynpexparomnias okpacka
KUBOTHBIX»,  «@Dusznonoruyueckue  amantanum», «lIpucrnocoOseHHOCTh  OpraHu3MoB U €€
OTHOCHUTENBLHOCTHY», «Kpurepuu Bunga», «Buasl-nBoiHuku», «CTpykTypa Buja B mpupoae», «CrnocoObl
BHUJI000pa3oBaHusa», «I'eorpaguueckoe BUI000OpazoBaHuEe TPEX BHUJOB JaHBILEH», «IKOJOTHYECKOE
BHUJI000pa3oBaHue BUJOB cUHUL, «[lomumionas! pactenuii», «KamyctHo-peaeunblii THOpUI».

O6opynoBanue: repbaprn pacTeHui, KOJIEKIIMA HACEKOMBIX, Uydera IITUIl ¥ 3Bepel ¢ IpuMepamMu
Pa3IMyYHbIX MPUCHOCOOJIEHUH, Yydesa NMTULl M 3Bepeill pa3HbIX BHJIOB, repOapuu pacTeHHM OIM3KHX
BUJIOB, 00pa30BaBIINXCS Pa3IMUYHbIMU CIOCOOaMU.

JlaGopaTopHasi padora «BblsiBlIieHHE U3MEHYUBOCTH Y 0CO0€H 0JJHOTO BUIa».

Jla6opaTopuasi padora «[IpucnocoOneHnst OpraHnu3MOB U KX OTHOCUTENbHAS 1[eJIECO00Pa3HOCTh .

JladopaTopuasi padora «CpaBHEHHE BUOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».

Tema 3. MakpodBoJIIOIUS U €€ pe3yJbTaThl

Metonpl M3ydeHHs MakposBoJitouuu. llameoHTonornueckre MeETOAbl H3YYEHHUS HBOJIIOLMH.
[Tepexonubie GopmBbl U GUITOTEHETUYECKUE PSIIbI OPraHU3MOB.

buoreorpaduueckue metonsl u3ydeHus spostonuu. CpaBHeHue (iaopel U (ayHbl MaTEpUKOB U
ocTpoBOB. broreorpaduueckue oomactu 3eMau. BUapl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE U CPaBHUTEILHO-MOP(OJIOTUYECKHE METOJbl H3YYEHHUS  SBOJIOLUU.
['eHeTnyeckne MexXaHU3Mbl JBOJIOLMKA OHTOI€HE3a U TMOSBIEHUSA OSBOJIOLMOHHBIX HOBIIECTB.
['omonoruuHpie W aHAJIOTMYHBIE OpraHbl. PynaMMeHTapHbIE OpraHbl M AaTaBU3Mbl. MOJEKYISIpHO-
reHeTHuYecKue, OMOXUMUYECKHe U MaTeMaTUYECKUE METOAbl U3yUEHHSI SBOTIONNH. [ OMOJIOTHYHBIE T€HBI.
CoBpeMeHHbIE METO bl TOCTPOCHUS (PUITOTEHETUUECKUX JE€PEBHEB.

XPpOMOCOMHBIE MYTAlIMH U 3BOJIIOLIMS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBwiia) ABONIONUU. [lpunyun cmewnvt yukyuii. HeobpatumocTsb
3BOJIIOLMU. AanTUBHAS paauanrs. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIMH.

JdemoHcTpauuu

[Moptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mroiep, J. ['ekkensb.

Tabauie! u cxembl: «DuUnoreHeTHUECKUN Psijl IO, «KAPXEONTEPUKC», «3BEPO3YObIe SIIEPhI»,
«Creronedainbr», «Punnogurs», «CeMeHHble ManopoTHUKW», «buoreorpaduueckue 30HBI 3eMi»,
«/lpetip koHTHHEHTOB», «PenukThl», «HavyanbHble cTaauu SMOPUOHAIBHOTO PAa3BUTHS MMO3BOHOYHBIX
KUBOTHBIX», «["'OMOJIOTMYHbIE U aHAJIOTUYHBIE OPraHbl», «PyauMeHThI», « ATaBU3MBI», «XPOMOCOMHBIE
HaOOphl 4eJoBeKa W IIMMMaH3e», «[TaBHble HampaBieHHS 3Bojonun», «OO0ImMe 3aKOHOMEPHOCTU
3BOJIIOLIUM.

O6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSHKH HCKOIAEMBIX OCTATKOB OPraHU3MOB, MYJISDKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHe )KM3HH Ha 3emuie

HayuHble rumoTes3sl MpOMCXOXKICHUS KU3HU Ha 3emie. AOuoreHes u naHcrnepmus. JJoHaydHbIe
MIPEJCTABICHUS O 3apOKIACHUY JKU3HU (KpeallMoHu3M). [ MnoTe3a NoCTOSIHHOTO caMO3aporKACHUS KU3HU
n e€ onposepxkenue onbitamu D. Penu, JI. Crnamnanumanu, JI. Ilacrepa. IlpoucxoxxaeHue Xu3HU U
acTpoOHOIOTHSL.

OcHoOBHBIE JTambl HEOpraHuyecko osBomronuu. [lnaHerapHas (reosiornyeckasl) 3BOJIOLUS.
XuMmuyeckasi dBOJIONKSA. AOMOTEHHBIH CHHTE3 OPraHMYecKUX BEIIecTB W3 Heopranudeckux. OmbiT C.
Musiepa u I'. FOpu. OGpa3zoBanue nonmmepos U3 MonomepoB. KoanepBaTthas runoresa A. U. Onapuna,
runoresa nepsuyHoro O6ynboHa J[x. Xonaelina, renernueckas runoresa I'. Mémnepa. Pu6osumsi (T. Uek)
u runoresa «mupa PHK» V. I'unGepra. ®opmupoBanue MmeMOpaH 1 BO3HUKHOBEHHE IPOTOKIETKH.
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Ncropusa 3emnu u MeToibl €€ n3ydeHus. Mckomaemble opraHuueckrue octaTku. ['eoxpoHosorus u
e€ Meronpl. OTHOCHTENBHAS U a0COIOTHAS T€OXPOHOJIOTHS. [ e0XpoHOIOrnYecKas MKaaa: 30HbI, 3pbI,
MIEPHUO/IbI, FTIOXH.

HavanpHbie sTansl oprannueckoil s3posonuu. Ilossienue v 3BosoLNs NEPBBIX KIETOK. DBOJIOLUS
MeTabonu3Ma. Bo3HukHOBeHHE NEPBBIX 3KkocucTeM. COBpeMEHHbIE MUKPOOHbBIE OMOTIEHKH KaK aHaJIorT
nepBeIxX Ha 3emie coodmiecTB. CTpoMaTouThl. [IpoKaprOTHI U 3YKApPHOTHI.

[Ipoucxoxxaenne 3ykapuoT (CUMOHMOTeHe3). DBOJIOMHMOHHOE IPOMUCXOXKJIECHHE BHPYCOB.
[IpoucxoxxaeHre MHOTOKIETOYHbIX OPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX
OpraH13MOB.

OcCHOBHBIC STambl 3BOJIONHMU BHICIIMX pacTeHHid. OCHOBHBIE apoMOpdo3bl pacTeHHid. Brixon
pactenuii Ha cymy. [losiBneHue copoBbIX pacTeHUM M 3aBOoeBaHHE MMM CyIM. CeMeHHbIE pacTeHHUS.
[IpoucxoxaeHue BETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tambl IBOJIONHUU KMBOTHOTO Mupa. OcHOBHBIE apoMop(ho3bl KUBOTHBIX. Benckas
(dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUTIOB. [lepBhie XOpa0BbI€ )KUBOTHBIE. JKU3HB
B BOJIe. OBOJIOLUMS TMO3BOHOUHBIX. [Ipoucxoxnenune amduOuii wu pentwinid. [IpoucxoxaeHue
Miekonuraomux u ntul. I[lpuHnun xmrodeBoro apomopdosa. OcBoeHue O€CrO3BOHOYHBIMU U
MTO3BOHOYHBIMU KUBOTHBIMH CYILIH.

PazButne xu3Hu Ha 3emiie MO 3paM M TIEpUOJIAM: apXeH, MPOTEPO30H, Mane030i, Me3030H,
KaiiHOo30HM. OOmas xapakTepuCTHKa KiuMaTa M Te0JIOrMYecKux mpoueccoB. [losBieHne u pacuBer
XapaKTEepPHBIX OPTaHU3MOB. YTiieoOpa3oBaHHe: €0 YCIOBUS U BIMSIHHE Ha Ta30BbIi cOCTaB aTMOC(hephI.

MaccoBble BBIMUpaHHS — 3KOJIOTMYECKHE KPU3UCHI Mpouutoro. [IpuunHel U ClieCTBUS MacCOBBIX
BbIMUpaHUA. COBpPEMEHHBIM JKOJIOTUYECKUN KpU3UC, ero ocobeHHocTu. IIpobrema coxpaHeHUs
6uopazHooOpasus Ha 3emiie.

CoBpemeHHas cucteMa opranndeckoro mupa. [IpuHuuns! knaccudukanuu opranuzMoB. OCHOBHbBIE
CUCTEMaTUYECKUE TPYIIIbl OPraHU3MOB.

JdemoHcTpauuu

[optpetel: @. Peaun, JI. Cnanmannanwy, JI. [Tacrep, . . Meunnkos, A. U. Onapun, k. XonaenH,
I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmunbl u cxembl: «Cxema ombita ®. Pemm», «Cxema ombita JI. Tlactepa mo wusydeHuro
caMO3apoKIeHUS )Ku3Hn», «Cxema onbiTa C. Mumiepa, I'. FOpu», «9Tanbsl HEOpraHu4eCKOM SBOJTIOIIUN»,
«["eoxpoHosornueckas mkana», «HauanpHbie dTanbl OpraHuuecKoi IBoTONUN», «Cxema oOpa3oBaHUs
9YKapHoT MyTéM cumOuoreHesa», «Cucrema XuBON Npupoas», «CTpoeHue Bupyca», «ApomMop¢o3bl
pactenuit», «Punnopurs», «OIHOKIETOYHbIE BOJOPOCIN», «MHOTOKIETOUHBIE BOAOPOCIN», «MXu»,
«[TarmopoTHukn», «l'onoceMeHHble pacTeHMs», «OpraHbl LBETKOBBIX pacTeHHU», «(Cxema pa3BUTHSA
AKHUBOTHOIO MHpa», «ApomMop¢o3bl KUBOTHBIX», «[Ipocteiimme», «Kumeunononoctuele», «Ilinockue
yepBu», «YneHucroHorue»,  «PpiOb»,  «3emHOBOAHBIE»,  «[IpecMmbikaromuecs»,  «IITuub»,
«MiexkonuTaromue», «Pa3BuTue ®KuU3HU B apXeHUCKOH 3pe», «PazBuTue KU3HU B MPOTEPO30MCKOM 3pe»,
«Pa3BuTHe )XM3HU B MAJICO30HMCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKON 3pe», «Pa3BUTHE XKU3HU B
KaHO30MCKOH 3pe», «CoBpeMEHHasl CUCTEMA OPraHM4eCKOro MUpa».

Ob6opynoBanue: repOapuu pacTeHUM pa3IMUYHBIX OTIEJOB, KOJUIEKLIMH HACEKOMBIX, BJIAXKHBIE
IpenapaTsl KMBOTHBIX, PAaKOBHHBI MOJIIIOCKOB, KOJUIEKIIMM MIJIOKOXHUX, CKEJIEThl I03BOHOYHBIX
KUBOTHBIX, 4ydella NTULl U 3BEPEH, KOJUIEKLIMM OKAMEHEJIOCTEH, IOJIE3HBIX HCKONAEMBIX, MYIIIKH
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

Bupryanabnas nadoparopHas padora «Mozaennposanue onsiToB Musuiepa—tOpu no usyuenuro
aOMOTEeHHOr0 CMHTEe3a OPraHNYeCKUX COCTUHEHUI B IEPBUUHON aTMOChepe».

JlabopaTopnas pa6ora «/3ydeHne 1 ONMCaHNE UCKOIIAEMBIX OCTAaTKOB APEBHUX OPraHU3MOBY.

IpakTuyeckas padora «l3ydeHne ocoOeHHOCTEH CTPOEHMSI paCTEHUI pa3HBIX OTIEIOBY.

IMpakTnueckas padora «l3yyeHne ocobeHHOCTEH CTPOEHHS TO3BOHOYHBIX KHUBOTHBIX.

Tema 5. Ilpouncxo:xiaeHune 4e10Beka — aHTPONOreHe3

Pa3nens! n 3agaun aHTponosoruu. Meroasl aHTPOIOJIOT U H.

CraHOBJIEHHE TMIPEACTABICHUM O TPOUCXOXKIEHUM 4YEJOBEKa. PelnruosHele BO33peHUs.
CoBpeMeHHbIE HAYUHBIE TEOPHUH.

CX0ICTBO 4enOBEKa C KMBOTHBIMU. CHCTEMAaTHMUECKOE IOJIOXKEHUE 4enoBeka. CBUAETEIbCTBA
CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPABHUTEIIbHO-MOP(OIOrHUECKUe, SMOpUOIorHuecKkue, GpU3nooro-
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Onoxumuueckue, nopeneHueckue. OTINYMSA 4YeIOBEKa OT KUBOTHBIX. [IpAMOXOXKIAEHHWE U KOMIUIEKC
CBSI3aHHBIX C HUM NpU3HAKOB. Pa3BuTHE r0JIOBHOIO MO3ra U BTOPOM CUTHAJIbHON CUCTEMBI.

JBmwxkyme cuibl ((pakTopbl) aHTpororeHe3a: OHOJOTHYECKHE, colmaibHble. COOTHOLICHHE
OMOJIOTUYECKHUX M COLMATBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E.

OcHoBHBIE CTAMM aHTpOIIOreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIBI) U PAHHUE
MOHTU/IbI — OOIIKE MPEIKU YeTOBEKOOOPa3HBIX 00€3bsH U JIIOJCH. ABCTPATIONUTEKN — IBYHOTHE MIPEIKH
moned. Yenosek ymensli, IIEpBbIE U3TOTOBICHUS OpyAUH TpyAa. YemoBeK MpsAMOXOIAIUN U IEPBbIN
BBIXOJI JIIOZeH 3a mpenensl Adpuku. YenoBek reiaens0eprckuii — oo mpeIoK HeaHIepTalbCKOTO
YeJI0BEKa M ueloBeKa pa3syMHOro. YenoBek HeaHJEPTalIbCKUN KakK BUJ JIIOJEH XOJIOJHOTO KIUMarTa.
YenoBek pa3yMHbIH COBPEMEHHOTO THIA, IEHUCOBCKUM Y€JI0BEK, OCBOEHNE KOHTUHEHTOB 3a Ipe/ieiaMu
Adpuku. [TaneoreHeTnka u majaeoreHOMHUKA.

OBOJIIOLMS  COBPEMEHHOIO uejoBeka. EcTecTBeHHbBII O0TOOp B MOMYMSIIMSAX —YeElIOBEKa.
MyrannoHHBIH npotiecc U noauMopdusm. IlonynsauroHHbIe BOTHBL, APEi( reHOB, MUTPALS U «3PPEKT
OCHOBATEJS» B MOMYJISALUAX COBPEMEHHOTO YEI0BEKa.

Uenoseueckue packl. [lorstue o pace. bonpmime pacel: eBporieouHas (eBpa3uiickas), aBCTpaio-
HerpouHas (9KBaTOpHalibHas), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHCKasl). BpeMs u mytu pacceneHus
yeloBeka No IulaHeTe. EQuHCTBO uenoBeueckux pac. HayuyHas HeCOCTOSITENBHOCTh pacu3Ma.
[TpucrnocoOaeHHOCTh YeIoBEeKa K pa3HbIM YCIOBHIM OKpYXKaroIIew cpeabl. BiusiHue reorpaduyeckoi
cpenbl u Aperida reHoB Ha MOPQOIJIOTHIO U (HU3HOJIOTHIO YETIOBEKA.

MexIucuuIIMHapHble METOIbl B (hr3nyeckoil (0MOJOrn4ecKoi) aHTPOMOIOTUH. DBOIOIIMOHHAS
AQHTPONOJIOTUSL M TaJCOaHTPOIOJIOTHS YEJIOBEUECKUX MOMmyssaiuil. buoconmanbHble HcciaenoBaHUsS
MIPUPO/IbI YenoBeka. VccnenoBanre KOABOIIOLNN OUOIOTHUECKOT0 U COLMAIBHOIO B YEJIOBEKE.

JdeMoHcTpauuu

Hoptpersr: Y. Hapsun, JI. Jluku, A. 5. Porunckuii, M. M. I'epacumos.

Tabnuiel U cxembl: «MeToIbI aHTPOTOJIOTHNY, «[ 0JIOBHOM MO3T "enmoBeka», «YemoBexooOpa3HbIe
00e3bsiHbI», «CKelleT YelloBeKa M CKeJeT IuMIaH3e», «PyIuMeHThl U aTaBU3MBbD», «/[BHXKyIINE CHIIbI
AHTPOIIOTeHE3a», «IBOJIOIMOHHOE IPEBO YEIIOBEKA», K ABCTpAIONUTEK», «UenoBek ymenblii», «HenoBek
NPAMOXOJIAINI», «J[eHncoBCcKkuil yenoBek» «Heanaepranbipl», «kKpoMmanboHb», «[Ipenku yemoBeka»,
«OTanel PBOJIIOIINH YeJIOBeKa», «Packl uenoBeka».

O6opynoBaHue: MYJISDKA OKaMEHENIOCTe, MpeIMeTOB MaTepuaibHON KyJIbTYphl MPEAKOB
yenoBeka, penpoaykuun ((ororpadun) kapTuH ¢ MHUGPOIOTHYSCKUMU W OHOJICHCKUMH CIOKETaMHU
MIPOUCXOXKICHUS YeloBeka, GpoTorpaguu HaX0I0K MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa,
MO/IENIb Yeperia YeJOBeKa M Yeperna IIMMIIaH3€, MOJENIb KUCTU YEeJIOBEKa U KUCTU IIMMIIAH3€, MOJEIU
TOpca NPEIKOB YEIOBEKA.

JlaGopaTtopunas pab6ora «lI3ydeHne oCOOEHHOCTEH CTPOEHUS CKeJeTa 4elOBEKa, CBSI3aHHBIX C
MPSAMOXOKICHUEM.

IIpakTHyeckasi padora «/3yyeHne 3KOJOrMUECKUX afanTaluil YeI0BeKa».

Tema 6. JKkoJ10rUsI — HAYKA 0 B3aMMOOTHOLIIEHUAX OPTaHU3MOB U HAJOPraHU3MEeHHbIX CHCTEM
€ OKpY2kamouieii cpeaou

3apoxJieHue u pa3BuTHe dKosnoruu B Tpynax A. ['ymbonsara, K. @. Pynbe, H. A. CeBepuona, .
I'exkens, A. Tencnu, B. H. Cykauépa. Pa3nensl u 3anaum skosoruu. CBsi3b 3KOJOTUH C APYTUMH HAYKaAMU.

Metonet skonoruu. IloneBbie HaOMIOAEHUA. DKCHEPUMEHTHI B OKOJOTMH: MPUPOIHBIE U
naboparopable. MojenupoBaHue B OSKOJOTHMH. MOHHTOPUHT OKpYKaloleld Cpeapl: JOKAIbHBIN,
PErMOHAJBbHBIN U TTI00aTbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHMUU NI YEJIOBEKa. DKOJOTMYECKOE MHPOBO33PEHHE KaK OCHOBA
CBsA3€M denoBedecTBa ¢ Npupogod. DopMHpoBaHHME 3KOJOTHYECKOW KyJIbTYphl M OSKOJIOIHYECKON
TPAMOTHOCTH HaCEJIECHUSI.

JdeMoHcTpanuu

Hoptpetsl: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuios, O. ['ekkensb, A. Tencnu, B. H. Cykaués.

Tabnuiel u cxembl: «Pazgensl 3kojorum», «MeToapl 3Koiorum», «CxemMa MOHUTOPHHTA
OKPYKaKOLIEH CpeIbI».

JlaGopaTopnasi padora «/3ydeHre METOI0B HKOJIOTUUECKUX UCCIIETOBAHUI».

Tema 7. Opranusmsbl 1 cpeaa 00UTAHUSA

Dkonorudeckne (akTOpbl U 3aKOHOMEpPHOCTH uX jedcTBusa. Krmaccuduxamusi SKOJIOTHUECKUX
¢dakTopoB: albuoTHUecKue, OMOTHYECKHE, aHTpOoNoreHHele. OOLIMEe 3aKOHOMEPHOCTH JACUCTBHS
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skosornueckux (akropos. IlpaBmwino mmnumyma (K. Ilnpenrens, FO. JIubux). TomepaHTHOCTB.
OBpHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHNU3MBI.

AbuoTtnueckue Qakrtoppl. CBeT Kak dKosorndeckuil ¢axtop. JleiicTBue pasHBIX Y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKHUE TPYIIIbI PACTEHUHN U KUBOTHBIX 110 OTHOIIEHUIO K
ceery. CurnanpHas poiib cBeta. GOTONEPUOAU3M.

Temmeparypa kak okosormueckuid Qakrop. [JledicTBme TemmepaTypbl Ha OpraHU3MBI.
[ToiikunorepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnoctp kak skojoruueckuii ¢axrtop. Ilpucmocobienus pacTeHuid K MOJIEPKAHUIO BOJIHOTO
Oanmanca. Kimaccudukarus pacTeHui 1o OTHOIICHUIO K Bojie. [IprcrnocoOieH s s)KHBOTHBIX K H3MEHEHHTIO
BOJTHOTO PEXHMA.

Cpensl oOWTaHUST OpPraHW3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, IIOYBEHHAs, TIyOWHHAS
MOANOYBEHHAs, BHYTpUOpraHuzMeHHas. DU3UKO-XUMUYECKUE OCOOEHHOCTH cpell  OOuTaHus
opranu3MoB. [IprcrnocobaeHns Opranu3MoOB K JKU3HU B Pa3HBIX cpelax.

buonornueckue putmbl. BHemnue u BHyTpeHHUE pUTMBL. CyTOYHBIE U TOJAWYHBIE PUTMBL
[IprcnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHM KU3HU.

Xuznennsie popMbl opranu3moB. [loHsTue 0 xu3HeHHOH hopme. JKu3HeHHbIe (OPMBI pacTEHUI:
JIepeBbsl, KyCTapHUKH, KYCTApHUYKH, MHOTOJIETHUE TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHBbIE (OPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OONOHTHI, a3pOOHMOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buotnueckue Qaxkropel. Buabl OMOTHYECKHMX B3aUMOJEHUCTBUMN: KOHKYPEHIIMS, XHUIIHUYECTBO,
cumM6Ouo3 u ero ¢opmsel. Ilapasutusm, koomepauus, MyTyaau3M, KOMMEHcCalu3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckne B3aumojeicTBus (Tommueckue, dopuueckue, Qadbpuyeckue).
3HaueHue OMOTUYECKUX B3aMMO/JICHCTBHI [UIs CyIIEeCTBOBAHUS OPraHU3MOB B cpezie oouTanus. [Tpunuun
KOHKYPEHTHOTO MCKJIFOUECHHUS.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: «IKoJorHdeckre GakTopsr», «CBETOBON CHEKTP», «IKOJIOTHUECCKUE TPYIIITHI
JKUBOTHBIX 0 OTHOLICHHUIO K CBETYy», «TeIIOKPOBHBIE JKUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIE,
«DU3NOJIOTUYECKUE aAJaNTallMM >KUBOTHBIX», «Cpelapl OOMTaHUS OpPraHu3MOB», «buojoruueckue
puTMBI», «KusHeHHbIe (GOpPMBI pacTeHuit», <« Ku3HeHHbIe (QOPMBI KHUBOTHBIX», «IKOCHUCTEMA
IIAPOKOJIUCTBEHHOTO Jieca», «DKOCHUCTEMa XBOMHOro Jjeca», «llenn nurtaHus», «XUIIHAYECTBOY,
«[Tapazutuzm», «Konkypenmusa», «Cumonos», «<KoMMeHcamu3m».

Ob6opynoBanue: repbapuu pacTeHUH U KUBOTHBIX, NPUCHOCOOTEHHBIX K BIUSHHUIO Pa3IMYHBIX
9KOJIOTUYECKUX (aKTOPOB, repOapuu CBETOJIOOMBBIX, TEHEIIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHMH,
CBETOJIIOOUBBIEC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUs, IepOapuM M KOJUICKIUH
TEIUIONIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOMYMBBIX pPAacCTeHMH, dyuyesia NTHULl M 3Beped, repOapuu
pacTeHuil, OTHOCAIUXCA K TMrpoduTaM, Kcepoduram, Me30(puTaM, KOMHATHbIE PACTEHUS JaHHBIX IPYIIIL,
KOJUIEKIIUH >)KMBOTHBIX, OOUTAIOIINX B pa3HbIX Cpeiax, repObapuu U KOJUIEKLUU PacTeHUH U )KMBOTHBIX,
oOnajarmux 4epTaMyu MPUCIOCOOJCHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBHMM KM3HM, TepOapuu u
KOJUIEKIIUM PACTEHUH U )KUBOTHBIX PA3IMUHBIX )KU3HEHHBIX (POPM, KOJUIEKIIUH )KUBOTHBIX, Y4aCTBYIOIIUX
B Pa3JINYHBIX OMOTUYECKHX B3aUMOJICHCTBUSX.

JlaGopaTopuasi padora «BplsiBieHue npucrnoco6JeHui OpraHu3MoOB K BIUSHUIO CBETa».

JlaGopaTopHasi padora «BblsiBiIeHHE IPUCTIOCOOIEHUH OPraHU3MOB K BIMSHUIO TEMIIEPATYPBI».

JlaGopaTopHasi padoTa «AHATOMUYECKUE OCOOCHHOCTH PACTEHHUM U3 Pa3HbIX MECT OOUTAHUSY.

Tema 8. DkoJiorust BUI0B M MOMYJIALHIA

DKOJIOTHYEeCKHE XapaKTepUCTUKU momynsuuu. [Tomynsmus kak Ouonoruyeckas cucrema. Poinb
HEOJHOPOJAHOCTH Cpenbl, (hU3nUecKux OapbepoB U O0COOEHHOCTEH OMONOTHH BHUIOB B (HOPMUPOBAHUU
IIPOCTPAHCTBEHHON CTPYKTYpbl nomyasuuid. OCHOBHBIE TIOKAa3aTENM NOIMYJSLUN: YHUCIEHHOCTb,
IUIOTHOCTh, BO3pacTHasi M IOJIOBas CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTH,
MUTPALIKSL.

OKoJoru4eckas CTpykrypa nomyisinuy. OLeHKa YMCIeHHOCTU IOy Isuny. JInHaMHKa MOMYJISIUY
u e€ peryiauus. buotudeckuii noreHuMan nonyasauuu. MoaenupoBaHue JUHAMHUKH nomyisauuu. Kpussie
poCTa YUCIEHHOCTH mnonmyisinuu. KpuBble BbDKMBaHMS. Perynsanus 4MCIEHHOCTH MOMYJSLMHU: pOJIb
(baKkToOpoB, 3aBHCAMIMX M HE 3aBUCALIMX OT IUIOTHOCTH. DKOJIOTHYeCKHe cTpareruu BHAoB (- m K-
CTpaTerum).

[TonsiTue 06 3konorUyYeckoit HuIe BUaa. Mectoobutanue. MHOTOMepHast MOJIEb 3KOJIOTHYECKOM
aui Jx. M. XatunHacona. PazMepsl skosorndeckor HUMM. [loteHumanpHas u peanu3oBaHHas HUILIH.
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Bun kak cucrema nomynsitinii. Apeasnbl BUAOB. Buibl 1 MX )KM3HEHHBIE CTPATETUU. DKOJOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTU IOBEJIEHUS W MUIpalMil >KUBOTHBIX. BHOJOrMYecKHe HMHBA3HM YY>KEPOIHBIX
BU/JIOB.

JdeMoHcTpanuu

Ioprper: [Ix. M. XaTunHCOH.

Tabnmuubl u  cxeMbl: «DKOJOTHYECKHE XapaKTePUCTUKU momymasuun», «lIpocTpancTBenHas
CTPYKTypa MOMyJISAIun», «Bo3pacTHbIe MUpPaMUABI MOMYISIUu», «CKOPOCTh 3aCeCHUS MOBEPXHOCTH
3emMIH pa3IMYHbIMU opranu3mMamu», «Mojaens skonornyeckoi numu JIx. M. XaTuunHcona».

ObopynoBanue: repbapuu pacTeHUM, KOJUICKIIUN KUBOTHBIX.

JlaGopaTopnas padora «I[IpucrocobneHns ceMsiH pacTeHUI K pacCeIeHUIO».

Tema 9. Dkoji0rusi c0001IECTB. IKOJIOrHYECKHE CUCTEMBI.

Coo0miecTBa opranu3MoB. brHotieHO3 1 ero cTpykrypa. CBs3u MEXIy OpraHu3MaMu B OHOIICHO3E.

Okocucrema kak oTkpbiTas cuctema (A. JIx. Tencnu). @yHKIMOHANbHBIE OJOKM OPraHU3MOB B
9KOCHCTEME: IPOIYLIEHTbI, KOHCYMEHTHI, peAyLleHThl. Tpoduueckue ypoBHU. Tpoduueckue enu 1 ceTu.
Abuotnueckue 010ku 3kocucteM. [1ouBbI 1 Wbl B 3k0ocucTeMax. KpyroBopoT BelecTs 1 NOTOK SHEPTUU
B 9KOCHCTEME.

OcHoBHBIE MOKa3aTenu dKocucTeMbl. brioMacca u npoaykius. DK0JIOTHYECKUe MUPaMUAbl YUCEIl,
O0MOMacchl U SHEPTHH.

Junamuxa osxocucmem. Kamacmpoguueckue nepecmpoiiku. @Puykmyayuu. HampaBieHHBIC
3aKOHOMEpPHBIE CMEHBI cOO0IIeCTB — cyKiieccud. [lepBrUUHbIE U BTOPUYHBIE CYKIIECCUH M WX MPHYUHBL.
AHTpomoreHHble BO3/IeICTBUS Ha cykieccuu. KinumakcHoe cooOmiectBo. buopasnooOpasue u nojsHoTa
KpYroBOpOTa BEILECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[Ipupoanbie 3KkocUCTEMBL. IKOCUCHEMbL 03ED U PeK. DKOCUCTNEMbL MOPeU U OKeaHo8. IKocucmembl
MYHOp, 1eco8, cmeneti, NyCMmblHb.

AHTpOIIOT€HHbIE YKOCUCTEMBI. ATposKocucTeMa. ArporeHo3. Paznuuusa Mexay aHTpONOTr€HHbIMU
Y IIPUPOIHBIMH SKOCHUCTEMaMH.

Ypboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. [opoxackas ¢mopa u dayna.
CunaHTpOnU3aIus ropoJcKoi ¢ayHbl. brojgorndeckoe u X03sgHCTBEHHOE 3HAUYCHHUE arpOdKOCUCTEM U
ypOOdKOCHCTEM.

3akoHOMEpPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJICUCTBHI OpraHM3MOB B 3Kocuctemax. Posb
KAcKaoHo2o s@gexma u 8U008-30upuramopos (Kinuesvlx 6u008) 6 QYHKYUOHUPOBAHUU IKOCUCTEM.
[lepenoc osHepruM U BEIIECTB MEXKAY CMEKHBIMH SKOCHUCTEMaMHU. YCTOWYMBOCTH OPraHHU3MOB,
MOMYJISILIUI ¥ SKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICHCTBUH.

Mexanuzmbi 8030eticmeus 3a2pA3HeHUll Pa3HbIX MUNO8 HA CYOOP2AHUSMEHHOM, OP2AHUIMEHHOM,
NONYNAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbl IKOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmaus. MeTo0J10THs MOHUTOPUHTa €CTECTBEHHBIX U aHTPOIIOT'€HHBIX SKOCUCTEM.

JdeMoHcTpanun

[optpert: A. JIxx. Tencnu.

Tabauiel u cxembl: «CTpykTypa OuoOlleHO3a», «DKOCHCTEMa IIHMPOKOJIMCTBEHHOTO Jeca»,
«IJKocHCTeMa XBOMHOTO Jieca», «DyHKIIMOHAIbHbIE TPYIIBI OPraHU3MOB B 3KocucTeme», «KpyroBopor
BEIIECTB B 3KocucreMe», «llenu muTaHus (macTOWIHAs, ACTPUTHAs)», «IKOJOTHYECKas MHUpaMHaa
qrcen», «KOJIOruueckas nupamuia 0uoMacco», «IKoJIOrHuecKas nupamuaa sueprun», «OdpazoBanue
6omnota», «IlepBuunas cykieccus», «BoccTaHoBieHue jieca mocie moxapa», «JKOCHCTEMa 03epax,
«Arpo1eHo3», «KpyroBopoT BeLECTB U MOTOK SHEPTUHU B arporeHo3e», «IIpumepsl ypOo3KOCHCTEM.

Ob6opynoBanue: repbapu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydesla NTHIl U 3Bepel, repOapuu
KYJIBTYPHBIX U JJUKOPACTYIIUX PACTCHUM, aKBApUyM KaK MOJIETb 3KOCHUCTEMBI.

IpakTuueckas padora «l3yyeHue u onucanue ypoo3KOCHCTEMBI».

JlaGopaTopuas padora «/3ydyeHue pazHooOpa3us MEIKUX MOYBEHHBIX YICHUCTOHOTUX B PAa3HbBIX
9KOCUCTEMAX.

IKcKypeusi «JKCKypcusi B TUIHMYHBIA OuoreoneHo3 (B ayOpaBy, OepesHsK, eNbHHUK, Ha
CYXOJ0JbHBIN MM MOMMEHHBIH JIyT, 03epo, 00JI0TO)».

IKCKypeusi «IKCKYpPCHs B arpo3KoCUCTeMY (Ha I0Jie MU B TEINIMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — riodaabHas 3KocucTEMA
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buocdepa — obuienmanerapHas o6onouka 3eMiH, TI€ CYHIECTBYET MJIM CYIIECTBOBAJA JKHU3Hb.
Pa3zButne npencrasnenuii o 6uochepe B tpymax 3. 3iocca. Yuenue B. U. Bepranckoro o omocdepe.
Ob6nactu 6uocdeps u e€ cocran. JKupoe BemiecTBo 6Hochepbl U ero PyHKIHH.

3akoHOMEpHOCTH cymiecTBoBaHUS Omochepsl. OcobeHHOCTH Ouocdepbl Kak TiIoOanbHOU
sKocucTeMbl. [lnHamMudeckoe paBHoBecue B Ouochepe. KpyroBopoTsl BemiecTB U OHOT€OXUMHUYECKHUE
UKITBI (yriiepoia, a3oTa). PUTMUYHOCTS siBieHHl B Onocdepe.

3onaneHOCTh OHOChepsl. [lonartue o 6uome. OCHOBHBIC OMOMBI CyIIU: TYHApA, XBOWHBIC Jeca,
CMEIIIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTEU, CaBaHHbI, IyCTHIHU, TPOIIMYECKHE JIECA, BBICOKOTOPBSI.
Knumat, pacTuTeNnbHbIi U AKUBOTHBIM MUpP OMOMOB CYILIH.

CrpykTypa U (DyHKOHS >XUBBIX CHCTEM, OIIEHKa MX PECYpCHOTO MOTEHIMajda U OHOC(HEepHBIX
GbyHKIUH.

JdeMoHcTpanuu

Hoptpetst: B. U. Bepuanckuit, 3. 3rocc.

Tabauie! u cxemsl: «I'eocdepsr 3emnn», «KpyrosopoT a3ora B npupoze», «KKpyrosopoT yriaepoaa
B nipupojie», «KKpyroBopoT kucaopoa B mpupoie», «KKpyroBopoT Boibl B ipupoie», «OCHOBHbIE OMOMBI
cymu», «Knmumarnueckue mosica 3emum», «Tynapa»,  «Taiira», «CMemaHHbIH  Jiec»,
«IlupoxonuctBeHHBIN Jec», «Crenb», «CaBanHa», «IlycTbina», « TponudYecKuii Jec».

ObopynoBanue: repbapuu paCTEeHU pa3HBIX OMOMOB, KOJUICKIIUN KUBOTHBIX.

Tema 11. YesioBeKk u OKpYysKalomas cpeaa

DKOJIOTHYECKHE KPU3UChl M UX NpuuuHbl. BozneiicTBue yenoBeka Ha Ouocdepy. 3arpsizHeHue
BO3AYIIHOM cpenpl. OxpaHa BO3Qyxa. 3arpsA3HeHHE BOJHOW cpeabl. OxpaHa BOJHBIX PECYPCOB.
Paspymenue nmousel. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne kimmara.

AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTEIbHBIA M KUBOTHBIM MHp. OXpaHa pacTUTENBHOTO U
XKUBOTHOTO Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl npupoisl. Kpacusie kuuru. Oco0o oxpaHsieMble
npupoanbie Teppuropun (OOIIT). boTannueckue caipl ¥ 300J10THUECKUE TAPKH.

OCHOBHBIE TPUHUMUIIBI YCTOMYMBOIO pa3BUTUsl 4YEJIOBEYECTBA M IPUPOAbl. PanuoHaibHOE
MIPUPO/IOIOIE30BAHNE U COXpAaHEHUE OMOJIOTMYECKOTo pasHooOpasus 3emun. OO1Ine 3aKOHOMEPHOCTH
IJI00ATBHBIX JKOJOTHYECKUX KpU3HCOB. OCOOEHHOCTHM COBPEMEHHOTO KpHU3HCa U €ro BEpOsTHbIC
MOCJIEICTBUS.

PasButre MeTOJOB MOHHMTOPHHIA Pa3BUTHS OINACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemuvie
uccredosanus nepexooa K pecypcocoepezaroujell U KOHKYpeHmocnocooHou sunepeemuxe. buonoeuueckoe
pasHoobpasue u buopecypcwol. Hayuonanohvle ungopmayuonusie cucmemsl, obecnevusaioujie 00OCmMyn K
uHgopmayuu no COCMOAHUIO OMOEIbHBIX U008 U IKocucmem. OCHOB8bI IKOpeadUNUMayu IKOCUCmem u
cnoco606 60pvobLL ¢ buonospedcoeHuAMU. PeKoOHCmMpYKYUs MOPCKUX U HAZEMHBIX IKOCUCTIEM.

JdemoHcTpauuu

Tabnauipl U cxembl: «3arpssHeHHe arMmocdepb», «3arpsasHeHue Truapocdeps», «3arpsa3HeHHe
nouBb», «llapuukoBeiii 3PdexT», «Ocobo oxpaHseMble MNOPUPOJAHBIE TeppuTropun», «Moaenu
YIPAaBIIIEMOTO MUPa».

O6opynoanue: ¢ororpaduu oxpaHseMbIX pacTeHUl U KUBOTHbIX KpacHoil kuuru Poccuiickoit
®enepanuu, KpacHoi KHUTH pervoHa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUMA

JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBiMBaeT TpeOOBaHHS K pe3yjbTaTaM OCBOCHMS OOYJAIOUIUMUCS MPOrpamMm
cpeaHero o0riero o0pa3oBaHus: TUYHOCTHBIE, METANIPEAMETHBIE U NTPEIMETHBIE.

B cTpykType JNMYHOCTHBIX pE3ylbTaTOB OCBOEHHUS MPOrpaMMbl MO OHMOJIOTUH BBIJEICHBI
CIIEAYIOIINE COCTABISAIOIINE: OCO3HAHUE OOY4YalOUIMMMCS POCCUHCKON TpaXKAaHCKON MAEHTHYHOCTH —
TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSITEIBHOCTH U CaMOOIPENENCHUIO, Haludue MOmusayuu X
o0y4eHHI0 OHMOJIOTUH, yYeleHanpasienHoe pa3éumue BHYTPEHHUX YOEXIEHUIl JMYHOCTH Ha OCHOBE
KJIIOYEBBIX LIEHHOCTEH M UCTOPUYECKUX TPAAULUN Pa3BUTHS OMOJOTHMUECKOTO 3HAHUS, 20MOBHOCHb U
cnocobHocms 00YYaIOIIUXCS PYKOBOJCTBOBAaTHCS B CBOEH JEATENIBHOCTH II€HHOCTHO-CMBICIIOBBIMHU
YCTAHOBKaMHM, IPUCYLIMMU CHCTEME OHOJOrMYecKOro O0Opa3oBaHUs, Haluyue NpasoCoO3HAHUS
9KOJIOTUYECKOH KYJIBbTYPBl, CHOCOOHOCMU CMASUMb LIEIH U CTPOUTH KU3HEHHBIE IIJIaHBbIL.
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JIMYHOCTHBIE PE3YNBTaThl OCBOEHHS IPOTPAMMBI 110 OUOJIOTUH JIOCTUTAIOTCS B €IMHCTBE YUeOHOM
U BOCIMTATEIbHOW  JAEATEIBHOCTH B  COOTBETCTBUM C  TPAaJUIMOHHBIMM  POCCUHCKUMHM
COLIMOKYJIbTYPHbIMH, HCTOPUYECKUMU M JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, IPUHSATBIMU B
oOmiecTBe NpaBWIAMH W HOPMAaMM TIOBEIEHHS M CIIOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTaHUS U CAMOPa3BUTUS, Pa3BUTHUS BHYTPEHHEHN MO3ULIUN JINYHOCTH, NATPUOTU3MA U YBAXKEHUS
K 3aKOHY M ITPAaBOIOPSAKY, YETIOBEKY TPYyJla U CTapIIeMy NOKOJICHHIO, B3AUMHOTO YBa)XKECHUsI, OEPEHKHOTO
OTHOILIEHUA K KYJIbTYPHOMY HACJIECIUIO W TpaJulMsaM MHOTIOHAIMOHAJIBHOIO Hapona Poccuiickoit
®denepanuu, NPUPOJIE U OKPYKAIOLIEH Cpele.

JINYHOCTHBIE pE3yNIbTaThl OCBOCHMSI yueOHOro mnpenmera «buonorus» HODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBAaThCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULMEN JINYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHMHI,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM LEHHOCTAM POCCUHCKOTO OOIIECTBA, PACUIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITa AEATEIBLHOCTH B IPOIECCE peali3alliM OCHOBHBIX HANpaBJIE€HUM BOCIHUTATENbHOU
NeSITEIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpa:kIaHCKOro BOCIIMTAHMS:
>  c(pOpMUPOBAHHOCTH T'PAXKJAHCKON MO3UIUHU OOydarollerocs Kak aKTUBHOTO U OTBETCTBEHHOTO

YJIeHa POCCUICKOTO 00IIEeCTBa;
>  0CO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH, YBa)KEHHE 3aKOHA U IIPABOIIOPSJIKA;
>  TOTOBHOCTb K COBMECTHOH TBOPUYECKOU AEATEILHOCTH IPU CO3/IaHUU YUEOHBIX IPOEKTOB, PEIIEHUN

y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIOJHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;
> CIOCOOHOCTb OMPENENATh COOCTBEHHYIO IMO3UIMIO MO OTHOIIEHHIO K SIBJICHHUSM COBPEMEHHOM

JKM3HU U O0BACHATH €€;
>  yMEHHUE YYMUTHIBaTh B CBOUX JEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOJIEHCTBUS

JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COIIMAJIbHBIM TOJIOKEHUEM;
> TOTOBHOCTH K COTPYJHHYECTBY B MPOIECCE COBMECTHOT'O BBITOJHEHHUS YUEOHBIX, TO3HABATEIbHBIX

U UCCIENOBATEIBbCKUX 33/1a4, YBAXWUTEIBHOTO OTHOIIEHUS K MHEHUIO OIIOHEHTOB IIpHU

00CYXICHHH CTIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COICPKAHUS;
»  TOTOBHOCTb K T'YMAHUTApPHOW U BOJOHTEPCKON IEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS:
> c(hOpMUPOBAHHOCTh POCCHICKOM TPaKTAHCKON HUICHTUYHOCTH, MATPUOTHU3MA, YBAKECHHS K CBOEMY

HapOoJy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHo#, ropaocTu 3a CBOM Kpaii, cBoro Poauny, cBoi

SI3bIK U KYJbTYPY, POILJIOE U HACTOAIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;
>  LIEHHOCTHOE OTHOUIEHHE K IPUPOJHOMY HACIEAUI0 U MaMSATHUKAM IPUPOJIbI, JOCTHKEHHUSIM

Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;
>  CcHOCOOHOCTHh OILIGHMBATh BKJIQJ POCCHUMCKMX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OUOJIOTHH,

MOHUMAaHMs 3HAa4YeHUs OWOJIOTMM B I[IO3HAHUM 3aKOHOB TMPUPOJIBL, B JKM3HU 4YEJIOBEKA U

COBPEMEHHOT0 00I11eCTBa;
>  wunaedHas yoexaEHHOCTh, TOTOBHOCTD K CIYXEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE AYXOBHBIX EHHOCTEN pOCCUICKOrO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO TIOBEICHUS;

CIOCOOHOCTh OLIEHMBATh CHUTYAallMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUsS, OPUEHTHPYICh Ha
MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

> OCO3HaHHe JMYHOI'O BKJaJa B IOCTPOCHUE YCTONUMBOTO OYyAyIIEero;

»  OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pPOJUTENSAM, CO3/JaHUI0 CEMBbH Ha OCHOBE OCO3HAaHHOIO

IIPUHATHS LIEHHOCTEW CEMENHON KU3HU B COOTBETCTBUHM € TPaJULUAMHU Hapo1oB Poccnn;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

»  OCTETUYECKOEe OTHOLIEHHE K MHpY, BKIIOYas 3CTETHKY ObITa, HAyYHOTO M TEXHUYECKOTO

TBOPYECTBA, CIIOPTA, TPY/la, OOIECTBEHHBIX OTHOIICHUH;
> IIOHMMaHUE SMOIMOHAJIBHOIO BO3JEHCTBHS JKUBOM MPUPOJIBI U €€ LIEHHOCTH;
>  TOTOBHOCTb K CaMOBBIPAKEHHUIO B pa3HBIX BHJAX HMCKYCCTBA, CTPEMJIEHHME IPOSBIATH KayecTBa

TBOPUYECKOH JINYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHMS KYJIbTYPHI 30POBbS W IMOIMOHAIHLHOIO
Os1aromosy4usi:

YV V V
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MOHUMAHWE W peanu3alus 3J0pPOBOTO M 0O€30MacHOTO o0pas3a KU3HU (370pPOBOE MHUTAHUE,
coONIOICHNE TUTHCHUYECKUX IMPaBUI M HOPM, COATAHCHPOBAHHBIA PEKUM 3aHITUA U OTHABIXA,
peryispHasi pu3ndecKasi akTHBHOCTB), OEPEIKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUS
K COOCTBEHHOMY (DM3HUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHKUE LIEHHOCTU MpaBWUJ MHAMBUIYATHHOTO M KOJUICKTUBHOIO OE€30IMaCHOTO IMOBEJCHUS B
CUTYaLIMSX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCIEACTBUN U HEMIPUATHUS BPEIHBIX TPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIs, HAPKOTHUKOB,
KYpEHUs);

6) TPy10BOT0 BOCIIUTAHHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTepcTBa, TPYAOI00HE;

FOTOBHOCTh K AaKTHUBHOW JESATEIBHOCTH TEXHOJOTHMYECKOM M COIMAJIbHOM HAMpaBIICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITEIIFHO BBITIOIHSTH TAKYIO JICITECIHLHOCTD;
UHTEpPEC K pa3IuyHbIM cepam npodecCuOoHaIbHOW JIEATENbHOCTH, YMEHHE COBEpLIaTh
OCO3HAHHBIN BEIOOD OyayIien npodeccun u peanTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;
TOTOBHOCTb U CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSIKEHUHN BCEH KU3HU;

7) 3K0JIOTHYECKOIr0 BOCTIMTAHUS:

9KOJIOTMYECKHU 11€J1IeCO00pa3HOe OTHOIIEHUE K NMPUPOJE KaK HCTOUYHUKY KU3HU Ha 3emile, OCHOBE
€€ CyIIeCTBOBAHUS,

TTOBBIIICHUE YPOBHS SKOJOTUUECKON KYJIbTYpPHI: IPUOOPETEHUE OMbITA TUIAHUPOBAHUS TTOCTYITKOB
Y OTIEHKH WX BO3MOXHBIX MOCJEACTBUH JIJIsi OKPYKAIOIIEH CPEIbl;

OCO3HAaHHE TJI00aIbHOT0 XapaKTepa SKOJIOrHUYEeCKUX MPOOJIeM U IMyTel UX perieHus;

CIIOCOOHOCTh HCTOJIB30BaTh MPHOOpPETaeMble TIPH W3YYEHUU OWOJIOTHUW 3HAHUSA M YMEHHUS MpHU
perieHuu mpooieM, CBA3aHHBIX C PAIlMOHAIBHBIM MPUPOJIONIOIB30BAaHUEM (COOTIOICHHUE TIPABHUIT
MOBEJICHHUS B IPUPO/IC, HAIPABJICHHBIX Ha COXPAaHEHNE PAaBHOBECHS B SKOCHCTEMAaX, OXPaHy BUIOB,
IKOocucTeM, Onochepsl);

AKTUBHOE HENPUATUE ACHUCTBUH, MPUHOCIIIUX BpPEI OKPYXKAIOIIEH MPUPOIHOW Cpele, YMEHHE
MIPOrHO3UPOBATh HEOIATOTPUATHBIE SKOJIOTMUECKHUE TOCTIEACTBHS NPEANPUHUMAEMBIX AEUCTBUN U
MpeoTBpaIlaTh UX;

HaJIMYMe Pa3BUTOTO 3KOJOTUYECKOTO MBIIUICHHUS, IKOJIOTHYECKON KYIbTYPHI, ONbITA JESATEIILHOCTH
9KOJIOTMYECKOM HampaBJICHHOCTH, YMEHHS pPYKOBOJACTBOBATbCS HWMH B II03HABATEIbHOM,
KOMMYHHMKaTUBHOM W COLMAIbHOM TNPAaKTUKE, TOTOBHOCTH K YYacCTHIO B TPaKTUYECKOI
JesITeIbHOCTH SKOJIOTHYECKON HapaBIeHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU
U 00ILEeCTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JHMAjore KyJIbTyp, CIIOCOOCTBYIOUIETO OCO3HAHHIO
CBOEr0 MecTa B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE A3BIKOBOM M UMTATEIBCKOM KyJIBTYpPBI KaK CPEJCTBA B3AUMOJCHCTBUS MEXTY
JIOJIbMU U TTIO3HAHUS MUPA;

MOHUMaHue crenuduKkd OHOJOTUM Kak HayKH, OCO3HaHus €€ poiau B (HopMHpPOBAHHUH
paIMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU LEIOCTHOTO MPEICTaBICHUSI 00 OKpYXKaroIieM
MUpE KaK 0 €IMHCTBE MPUPO/IbI, YeJIOBEKa U 00IIEeCTBa, B TO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEH
U peleHu’ mpooIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTH OHMOJIOTMH JIJIsi COBPEMEHHOM IUBUIM3AIUMU: 00eCreYeHrsT HOBOTO
YPOBHSI Pa3BUTH MEIMIIMHBI, CO3JaHHE TEPCIEKTUBHBIX OMOTEXHOJOTH, CIOCOOHBIX pellaTh
pecypcHble MpoOJIeMbl PpPa3BUTHs YENOBEUECTBA, IIOWCKA MyTed BBIXOJAa W3 TII0OATBHBIX
AKOJIOTHYECKUX TpoOsieM U obecriedeHus mepexoa K YCTOWYUBOMY Pa3BUTHIO, PAlliOHAIEHOMY
WCIOJIb30BAHUIO TIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;
3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTUYECKIX 3HAHUM B IEJISIX MOBBIIIEHHUS 00IIEH KyIbTYpPHI,
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHON YacTH (YHKIHMOHAIBHONW TPaMOTHOCTH
oOyuatouxcs, GopmMupyeMoit Ipu U3y4eHUH OHOJIOTUH;

MOHUMAaHKE CYITHOCTH METOIOB MO3HAHUS, HCIIOJIb3yEMBIX B €CTECTBEHHBIX HaYKaxX, CIIOCOOHOCTH
WCIO0JIb30BATh MOJIydaeMble 3HAHMSI JUTSI aHATTN3a U OOBSICHEHHSI SIBJICHUN OKPYXKAIOIEro MUpa u
MPOUCXOJAMNX B HEM HM3MEHEHMI, yMEHHUE JellaTh OOOCHOBAHHBIE 3aKIIOYEHHUS HA OCHOBE
HAy4YHBIX (PAKTOB ¥ UMEIOIIUXCS TAHHBIX C IIETBI0 TIOJyYEHHS TOCTOBEPHBIX BBIBOJIOB;
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>  cHocOOHOCTh CaMOCTOSITENIBHO HCIIOJIB30BaTh OMOJIOTMYECKHE 3HAHMS Ui PEIICHUs MpoOJieM B
peabHBIX KU3HEHHBIX CUTYalLUsX;

>  OCO3HaHHE IICHHOCTH HAy4YHOU JEeSATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IPOEKTHYIO H
MCCIIEI0BATENILCKYIO eI TeIbHOCTh HHANBUIYaIbHO U B TPYIIIIE;

>  TOTOBHOCTb U CIIOCOOHOCTH K HEHNPEPHIBHOMY OOPa30BaHUIO U CaMOOOPa30BaHMIO, K AaKTUBHOMY
MOJIyYECHHUIO HOBBIX 3HaHUH 10 OMOJIOTMH B COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTSAMHU.

METANIPEAMETHBIE PE3YJIbTATbI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHUS ydeOHOTO mpeaMeTa «broorns» BKIIIOYAroT: 3HAaYNMBbIE
st GOPMHUPOBAHUS  MHPOBO33pEHHsT OOy4arommuxcs MEKIUCHUIUITMHAPHBIE —(MEXIPEIMETHBIC)
oOIIeHayYHbIE MOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U CIEHU(PHKY METOIIOB
MO3HAHMUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS, SIBICHHE, MPOIECC, CUCTEMA,
HAy4HBII (aKT, TPUHINIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIAOBaHUE, HAOIIOJCHNE,
W3MEpEeHHe, OJKCIIEPHUMEHT U JIpyrWe); YyHUBEpCalbHbIE Yy4eOHbIEe JeWCTBUS (TIO3HABaTENbHBIE,
KOMMYHHMKaTHBHBIE, PETYISATUBHBIE), 0OecrieunBaroe GopMupoBaHnue GyHKIIMOHATbHON TPaMOTHOCTH
U COLMAJIbHOM KOMIETEHLMU O0ydaroluxcs; CIOCOOHOCTh OOy4aroOUIUXCs HCIOIb30BaTh OCBOEHHbBIE
MEXIUCIUIIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUS W yHUBEpCAIbHBIE y4eOHBIE JEHCTBHS B
ITI03HABATENBHOW M COLMATIbHON MPAKTHUKE.

B pesynbrare uzydeHuss GMOJIOTUM Ha YPOBHE CpeAHEro oOIIero o0pa3oBaHus y 00y4aromerocs
Oynytr chopMupOoBaHBl TIO3HABATENBHBIC YHUBEPCAIbHBIE YUeOHbBIE EHCTBHS, KOMMYHHKATHBHEIC
YHHUBEpCaJIbHbIE YUYEeOHBIE NEHCTBUS, PETryIsSTHBHBIC YHHBEpPCAJTbHBIC y4eOHBIC NEHCTBHS, COBMECTHAs
JeSTeTbHOCTb.

MeranpeaqMeTHbIe pe3yIbTaThl OCBOCHHUS MPOTPAMMBI CPETHET0 OO0MIero oOpa3oBaHMS JOJKHBI
OTpakaTh:

Ogaaenne YHUBEpPCATbHBIMYU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JIOrHYecKHe AeiCTBHUS:
> CcaMOCTOSITeNIbHO (hOPMYIHUPOBATh U aKTyaIU3UPOBATh IPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
>  HCNOJb30BaTh NPU OCBOCHUU 3HAHUN NPUEMBI JIOTMYECKOrO MBINUICHUS (aHalIM3a, CUHTE3a,

CpaBHEHHUA, KiIacCUPUKAUKM, OOOOIIEHUs), PACKPHIBATh CMBICI OWOJOTHYECKUX TIOHITHI

(BBLOENATH UX XapaKTepHbIE IPU3HAKH, YCTAHABIMBATh CBA3H C IPYTUMU HOHATHIMH);
> OIpeAensTh LENH NeATeNbHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUH UX TOCTHKEHUS, COOTHOCUTH

pe3yabTaThl JESTEIbHOCTH C IOCTaBICHHBIMU LIEIAMU;
> HCIOJb30BaTh OMOJIOTUYECKUE TOHATHUS AJ1sl 00OBbsICHEHUS (PAKTOB U SIBJICHUN KUBOU MPUPOJIBI;
>  CTpOUTH JIOTMYECKHE pacCyKIeHHUS (MHAYKTUBHBIC, E€AYKTUBHbIC, IO AaHAJOTUH), BBISBIATH

3aKOHOMEPHOCTH U IPOTUBOPEUMsI B PACCMaTPUBAEMBIX SBJIEHHSX, (POPMYIUPOBATH BBIBOABI U

3aKIIIOYEHUS;
>  NPUMEHATH CXEMHO-MOJICNIbHbIE CpEJICTBa JJIsi TPEACTABICHUS CYIIECTBEHHBIX CBsI3ed H

OTHOLIEHUH B H3y4aeMbIX OHOJIOTMYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYMH PAa3HOTo poja,

BBISIBJICHHBIX B PA3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;
>  paspabarbIBaTh IJIaH peEHICHHS MpoOJIeMbl ¢ Y4ETOM aHaiM3a UMEIONIMXCS MaTepHalbHBIX U

HeMaTepHaJIbHBIX PECYPCOB;
>  BHOCHUTb KOPPEKTUBHI B JIESTEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLIEHUBAThH

PHUCKH ITOCIIEACTBUM 1EATEIBHOCTH;
>  KOODAMHUPOBaTb M  BBIMOJHATH pabOTy B  YCIOBUSAX pPEaJbHOrO, BHUPTYAIbHOTO H

KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;
> pa3BUBaTh KpEaTMBHOE MBIIUICHUE NP PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEA0BATENLCKIE NeiiCTBHS:
>  BIAaJeTh HaBBIKAMU Yy4eOHO-HCCIIEZIOBATEIbCKOM M TMPOEKTHOW JesATeIbHOCTH, HaBBIKAMU

paspelieHus npoodsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY IOMCKY METOJIOB

peleHus MPaKTHYECKUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOJ0B MO3HAHUS;
>  UCNOJb30BaTh pa3IMYHblE BHUJAbI JAEATEJBHOCTH IO TOJIYYEHHIO HOBOTO 3HaHUS, €ro

MHTEpHpEeTaluy, MpeoOpa3oBaHUI0 U NMPUMEHEHHIO B YYEOHBIX CHTYallMsX, B TOM YHCIE NpPH

CO3/IaHUH Y4EOHBIX U COIIMATIBHBIX IIPOEKTOB;
>  (¢dopMupOBaTh HAayYHBIH THIl MBIIUJICHNUS, BIAJETh HAYYHOH TEPMHUHOJOIHEH, KIIOYEeBBIMU

MOHATUSAMH U METOJIAMU;
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CTaBUTH U (pOPMYTHPOBATH COOCTBEHHBIE 3a]]a4l B 00Pa30BaTEIbHOM NESITEIHLHOCTH U JKU3HEHHBIX
CUTYaLUsIX;

BBISIBIISITh IIPUYUHHO-CIIEACTBEHHBIE CBSI3U M aKTyaJIM3UpOBaTh 3aJady, BbIABUIATh TUIIOTE3Y €€
peLIeHNs, HaXOAUTh apTyMEHTHI [ JI0Ka3aTeIbCTBA CBOUX YTBEPKICHMM, 3a/1aBaTh NapaMeTpbl U
KPUTEPUHU PELLIECHUS;

aHAJIM3UPOBATh MOJIYYECHHBIE B XOJE PELICHUs 3aJaud PE3yJbTaThl, KPUTUUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTH, [IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILIECTBJISITh LIEJCHANPABICHHBI IOMCK IIepeHoca CpEeACTB U CHOCOOOB JIEHCTBUS B
podeCcCHOHAIBHYIO CPEY;

YMETb IEPEHOCUTD 3HAHUS B IO3HABATENBbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEAEATEIbHOCTH;
YMETb MHTETPUPOBATh 3HAHUS U3 PA3HbIX IIPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE MJIEH, NIPEAJIAraTh OPUTHHAIbHBIE MOJIX0/bl U PELIEHUs, CTAaBUTh NMPOOIEMbI U
3aJ1au, JOIyCKAIOUINe aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ uHpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MUCTOYHHMKAX MH(pOpMaLUU (TEKCTe y4eOHOro mocoOusi, Hay4uHO-
MOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBapsX M CIPaBOYHUKAX, KOMIBIOTEPHBIX 0azax
JaHHBIX, B VIHTepHETE), aHAIM3UPOBATh HHPOPMALIMIO PA3IUYHBIX BUAOB U (pOpM NpeacTaBieHus,
KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

(hopMyTHUPOBATH 3aMIPOCH U MPUMEHSITH PAa3JIMYHbIE METO/IbI IIPH TIOUCKE B OTOOPE OMOTIOTHYECKON
nHpopmalry, He0OX0AUMOM /IJIs1 BBITIOJTHEHUS yY4EOHBIX 3a/1a4;

MpuoOpeTaTh  ONBIT  HCIOJIB30BAHMUS ~ MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
COBEPIIECHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3IMUHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (GOPMY MIPEACTaBIECHUs OHOJIOTHYecKO HHpopManuu
(cxembl, rpaduku, quarpamMmbl, TaOIUIIbI, PUCYHKH U IPYTOE€);

UCIOJb30BaTh HAYYHBIH SA3bIK B KAUECTBE CPEACTBA IIPU paboTe ¢ OHOJIOrNYecKoil HHpopMaLueit:
IPUMEHATh XUMHYECKHE, (QU3MYECKHE W MaTeMaTUYeCKHe 3HAaKU U CHMBOJIBL, (OPMYIIBI,
ab0peBuaTypy, HOMEHKIATYpY, HCIOJIb30BaTh M INPeoOpa30oBbIBaTh 3HAKOBO-CHUMBOJMYECKUE
CpeACTBa HaIJISIIHOCTH;

BJIaJIeTh HABBIKAMHU PACIO3HABAHUS M 3aIUTHl MHPOpMaLMHU, UHGOPMALMOHHON 0€30IMacHOCTH
JMYHOCTH.

OsniiaieHMe YHHBEPCAIbHBIMU KOMMYHHKATHBHBIMH 1CHCTBUSIMH:

1) o6menue:

OCYILIECTBIIATh KOMMYHMKALlUU BO BcexX cepax >KM3HHM, aKTUBHO Y4acTBOBAaThb B JUAOre WIH
JMCKYCCHH T10 CYIIECTBY 00CYXK/1aeMO TeMbl (YMEHUE 331aBaTh BOIIPOCHI, BbICKA3bIBATh CYKICHUS
OTHOCHUTEJIBHO BBINOJIHEHUS IpeJlaraéMoi 3ajadyM, yYUThIBaThb MHTEPECHI U COTJIAaCOBAHHOCTH
MO3ULMH APYTUX YYACTHUKOB TUAJIOra MM TUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHbIE CpEICTBA OOLICHMS, NMOHMMAaTh 3HAYCHHME COLMAIBHBIX 3HAKOB,
IPENOChIOK BOBHUKHOBEHUS KOH(IMKTHBIX CUTYalMi, yMeTh cMsrdarb KOH(DIUKTHI U BECTU
IIEPEroBOPHI;

BJIAJIeTh PA3JIMYHBIMU crioco0amMM OOLIEHHsS M B3aUMOJCHCTBUS, MOHUMATh HAMEPEHMs JPYrux
Jofied, TPOSBIATh YBAKUTEIbHOE OTHOLICHHE K COOECeHHKY U B KOpPPEKTHOH dopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTb CBOK TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPENICTB.

2) COBMeCTHAs JIeSITEIbLHOCTD:

MOHMMAaTh M UCHOJIB30BATh IPEUMYIIECTBA KOMaHIHOW U MHIUBUAYaIbHONU pabOThI PH pelIeHUH
Onosornyeckoit MmpobsaemMbl, 0OOCHOBBIBATE HEOOXOJAMMOCTb NPUMEHEHHUS TPYNIOBBIX (hopMm
B3aMMO/ICHCTBUS IIPH pelIeHNH y4eOHOM 3aaui;

BBIOUpATh TEMAaTHUKy M METOAbl COBMECTHBIX JEUCTBUH ¢ Y4€TOM OOIIMX HHTEPECOB H
BO3MOYHOCTEHN Ka)I0TO 4j€Ha KOJUIEKTHBA;

IIPUHUMATD L[EIM COBMECTHOM JIEATEIBHOCTH, OPTraHU30BbIBATH U KOOPIMHUPOBATH AEHCTBHUSA 110 €€
JOCTHUKEHHIO: COCTAaBJIATh IUIaH AEUCTBHUM, pacHpelesaTh Pojau ¢ Y4ETOM MHEHMH yYaCTHHKOB,
00CyX/1aTh pe3yJabTaTbl COBMECTHOM paboOTHI;

OILICHUBATh KAa4yeCTBO CBOET0 BKJAJa M KaXJOTO yJYacTHHKA KOMAaHJIbl B OOIIMH pe3yibTaT MO
pa3paboTaHHBIM KPUTEPHUSIM;
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IpeajlaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh HJEH C IO3ULHUHM HOBHU3HBL, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IMO3UTUBHOE CTPATEIMYECKOE IIOBEICHHE B PA3JIMUHBIX CUTYaLUAX, NPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITMATUBHBIM.

OgBnaeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1ICTBUAMM:

1) camoopranu3anmus:

UCIOJb30BaTh OMOJIOTUYECKHE 3HAHUS JUIS BBISBJICHUS MPOOJIEM M MX PEHICHUS B )KU3HEHHBIX H
y4eOHBIX CHUTYalUsX;

BBIOMpAaTh Ha OCHOBE OWOJIOTMUECKUX 3HAHWHA LEJNEBBIE W CMBICIOBBIE YCTAHOBKH B CBOMX
JEMCTBUAX W MOCTYNKAX IO OTHOUIEHHUIO K KMBOM IPHUPOJIEC, CBOEMY 3J0POBBIO H 3I0POBBIO
OKPYXKaIOIHUX;

CaMOCTOSITEJIBHO OCYILECTBIIATh O3HABATENbHYIO AE€ATEIbHOCTD, BBIBISATH IPOOJIEMBI, CTABUTh U
¢dbopmynmupoBaTh COOCTBEHHBIE 33aJaud B OOpa30BATENBHON JESATEIBHOCTH W JKU3HEHHBIX
CUTYaLMsIX;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH peUIeHUs NpoOjeMbl € Y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

Croco6CcTBOBATH (DOPMHUPOBAHMIO U MPOSBICHUIO IIMPOKOH SPYAULIMU B Pa3HBIX 00JIaCTAX 3HAHUM,
MMOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN M KyJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCHTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIQJIETh HABbIKAMHU TIO3HABATEIbHOUW pedieKkcHr Kak OCO3HAHMSI COBEpLIAEMBIX NCHCTBUN H
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3yIbTaTOB U OCHOBAHMIA, UCIIOJIH30BATh MPUEMBI pedIIeKCUN IS
OIICHKHU CUTYalllH, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsATHE CeOsi U IPYTrUX:

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH IPYTOro YeJIOBEeKa.

INPEIMETHBIE PE3YJ/IBTATbBI
IIpenmeTHble pe3ynbTaThl OCBOEHHUS cojepkaHMs ydeOHoro mpeamera «buosorus» Ha

yriyOJa€HHOM YpOBHE OPHEHTHpPOBaHbI Ha oOecredeHue NpopHIBHOrO OOydeHHs OOydaroluxcs
O6uonoruu. OHM BKIIOYAIOT: creuupuueckue Juisi OMOJIOTMM HaydHble 3HAHUS, YMEHUS M CIIOCOOBI
NEUCTBUH 1O OCBOCHUIO, HMHTEPIpETallMd M IpeoOpa3oBaHMIO 3HAHUM, BUIBl JAEATENBHOCTU IO
MIOJIy4EHHUIO HOBBIX 3HAHUI U MX IPUMEHEHHUIO B PA3JIMUHBIX YUE€OHBIX, a TAKXKE B PEaJIbHbIX )KU3HEHHBIX
curyauusix. [IpeqmerHslie pe3ynbTaThl MPEACTABICHBI IO TOAaM U3y4YEHUsI.

Hpe,[[MeTHLIC pPe3yJIbTaTbl OCBOCHUMA yqeGHoro npeameTa «buonorus» B 10 knacce JOJDKHBI

OTpPaXKarTh:

>

C(OPMHUPOBAHHOCTh 3HAHMA O MeCTe M POJM OUOJIOTUM B CHCTEME €CTECTBEHHBIX HayK, B
(OopMUPOBAaHUN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B TO3HAHUHU 3aKOHOB IPUPOIbI M PEIIEHUH
po6JieM palMOHAIBHOTO MPUPOONOIb30BaHUS, O BKIIA/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIaJIeHUEe CHCTEMOW OHOJIOrMYECKMX 3HAaHUHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroIue
OMOJIOTUYECKUE TEPMHUHBI M TOHATHA (KHU3Hb, KJIETKA, OpPraHu3M, MeETa0oJu3M, TOMEOCTas3,
CaMOpEeryJIsLNs, CaMOBOCIPOU3BEIEHHUE, HACIEICTBEHHOCTh, N3MEHUUBOCTb, POCT U Pa3BUTHE),
ouonornyeckue Teopun (knerounas reopus T. llIBanna, M. Illneiinena, P. BupxoBa, xpoMmocoMHas
Teopus HacneacTBeHHOCTH T. Moprana), yuenust (H. M. BaBunoBa — o nieHTpax MHOroo6pasus u
MIPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€IMHO0Opa3usi HOTOMKOB IIEPBOTO MOKOJICHHUS,
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pacIlenIeHus], YUCTOThI FTaMeT, HE3aBUCUMOT0 HacnenoBaHus I'. MeHens1, roMoJIOrn4ecKuX psIoB
B HaciencTBeHHOU n3meHnunBocty H. 1. BaBunosa), npuHIMNIbI (KOMILIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMH METOJAMH HAy4yHOTO TIO3HAHUS, HCIHOJb3yEeMBIX B OHOJOTHYECKUX
HCCIICIOBAHUSX KUBBIX OOBEKTOB (OTIHICAHKE, U3MEPEHHE, HAOI0ICHUE, SKCIIEPUMEHT);

YMEHHUE BBLIEISATh CYIIECTBEHHbIE IIPU3HAKU: BHUPYCOB, KIETOK IIPOKAPUOT U 3SYKapuoT,
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHM3MOB, B TOM 4YHcie OakTepuii, TpHOOB, pacTeHUH,
KUBOTHBIX M YEJIOBEKA, CTPOEHHUS OPraHOB M CUCTEM OpPIraHOB PAacTEHUH, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACATEIbHOCTH, IPOTEKAIOIINX B OPraHU3Max PacTEHUH, KUBOTHBIX U YEJIOBEKa,
OMOJIOTUYECKUX MPOLECCOB: OOMEHA BEIIECTB (METa00IM3M), TIPEBPAILICHUS YHEPTUH, OpOKEHUS,
aBTOTPO(HOTO U TeTepOTPO(PHOrO TUIIOB MUTAHUS, POTOCHHTE3a M XeMOCHHTE3a, MUTO3a, Meio03a,
rameToreHesa, aMOpHoOreHes3a, N0CTAIMOPUOHAIILHOTO PAa3BUTHS, Pa3MHOKEHUSI, HHIUBUYalIbHOTO
pa3BUTHS OpraHu3Ma (OHTOT'€HEe3a), B3aMMO/ICHCTBHS I'€HOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;
YMEHHE YCTaHABJIMBATH B3aMMOCBSI3U MEX]Ly OPraHOMIAMH KIETKUA U MX (DYHKIUSMHU, CTPOCHUEM
KJIETOK Pa3HBIX TKaHEW M UX (QYHKIHUSIMHU, MEKIYy OpraHaMu M CHCTEMaMU OpraHOB Yy pacTeHH,
KUBOTHBIX U YEJIOBEKa M MX (YHKIMSIMH, MEXIY CUCTEMaMU OPraHOB U UX (QYHKIUSIMU, MEXKITY
sTanmamMu OOMEHa BEUIECTB, 3TalaMU KIETOYHOTO IMKJIAa U JKU3HEHHBIX IIMKJIOB OPraHU3MOB,
sTanaMu 3MOPHUOHAIBHOTO PAa3BUTHS, FTEHOTUIIOM U ()€HOTUIIOM, (PEHOTUIIOM U (paKTOpaMH CpeJIbl
oOuTaHus;

YMEHHE BBISBIISATH OTIIMUNTENbHbIE IPU3HAKU )KUBBIX CUCTEM, B TOM YHCII€ PACTEHU, ’KUBOTHBIX U
YeJI0BEeKa;

YMEHHE HCHOJb30BaTh COOTBETCTBYIOIIME AapryMEHThl, OHOJIOTUYECKYIO TEPMHUHOJIOTUIO U
CUMBOJIMKY JIJIS I0Ka3aTelbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

yMEHHE pelaTh OHOJOTMYECKHe 3aJaud, BBIABIATh NPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMU OMOJIOTUYECKHMMH TPOLECCaMH M SIBJICHHUSMHM, JI€JIaTh BBIBOJBI M IPOTHO3BI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBITIOJHSATE JTa0OpaTOpHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBuiIa Mpu padoTe ¢
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUTATH T'HIIOTE3bI, MIPOBEPATh MX IKCHEPUMEHTAIbHBIMU CpEACTBaMH, (GopMyIupys
L[eJIb UCCIIEI0BAaHUS, aHATM3UPOBATD MOJTyYeHHbIE PE3YIbTAThl U JA€TaTh BHIBOBL;

YMEHHE y4acTBOBaTh B y4eOHO-UCCIEI0BATENLCKOM paboTe Mo OGMOJIOTUH, SKOJOTHU U MEAUIINHE,
MPOBOJAMMON Ha 0a3e WIKOJbHBIX HAYYHBIX OOIIECTB, U MYyOJMYHO MPEACTABIATH MOJy4YEHHBIE
pe3yNbTaThl Ha YYEHHUECKUX KOH(PEPEeHUIUAX;

yYMEHHE OICHUBATh STHUYECKHE ACIEeKThl COBPEMEHHBIX HCCIENOBaHUIl B o0jacTu OMONOTHH U
MEIUIHMHBI (KIOHUPOBaHHUE, UCKYCCTBEHHOE OIUIOI0TBOPEHUE, HAMIPABICHHOE N3MEHEHHE T'eHOMa
U CO3/IaHH€ TPAHCTCHHBIX OPraHU3MOB);

YMEHHE OCYILECTBIISATH OCO3HAHHBII BbIOOP Oy Tyieit mpodeccnoHalbHOM 1eATeIbHOCTH B 00JIaCTH
OMOJIOTHH, MEIUIMHBI, OHOTEXHOJOIMH, BETEPUHAPUH, CEIBCKOTO XO3SMCTBA, MUIIEBON
MIPOMBIIIJIEHHOCTH, YIITyOJIATh O3HABATENIbHBIN HHTEPEC, HAMIPABJICHHBIM HA OCO3HAHHBIN BBIOOD
COOTBETCTBYIOIIEH MpodeccHH U MPOJOJDKEHHE OMOJIOTUYECKOT0 00pa30BaHUsl B OpraHU3aIUsAX
cpenHero npohecCHOHaIBLHOTO U BBICIIEro 00pa3oBaHMUs.

Hpe,[[MeTHLIe pe3yJIibTaTbl OCBOCHUMA yqe6H0ro npeamMeTa «buonorus» B 11 knacce JOJDKHBI

OTpaXaThb:

>

C(OPMHUPOBAHHOCTh 3HAHMA O MeCTe M POJM OUOJIOTUM B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B TIO3HAaHUHM 3aKOHOB
IPUPOJBI U PELICHUH SKOJIOTUYECKUX MpOoOJIeM YeOoBEeuecTBa, a TAaKkKe B PEIICHUU BOMPOCOB
palMoHaIBFHOTO MPUPOJIOTIOIB30BaHMs, U B (POPMUPOBAHNUU LIEHHOCTHOTO OTHOLIEHHUS K IPUPOJIE,
oO0I11eCTBY, YE€IOBEKY, O BKIaJ€ POCCHMCKUX U 3apyOeXHbIX YUYEHBIX-OMOJOIOB B pa3BUTHE
OHOJIOTHH;

YMEHHUE BIIAJIETh CHCTEMON OHOJIOTHUECKUX 3HAHHWM, KOTOpas BKJIIOYAeT ONpEACTICHUS U
MOHMMAaHUE CYLUIHOCTH OCHOBOMNOJArarlolux OHOJIOTHYECKUX TEPMHUHOB M TOHATUH (BHI,
sKocucTeMa, Ouocgepa), Ouonoruueckue Teopuu (dBosonmoHHas Teopus Y. [lapBuHa,
CHHTeTHuYecKass Teopust 3Bomounu), ydeHus (A. H. CeBeproBa — 0 HyTSX W HampaBICHUAX
spomonn, B.M. Bepuaackoro — o 6uocdepe), 3akoHb! (reHeTu4eckoro pasHoBecus Jx. Xapau u
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B. Baitn6epra, 3apogpimeBoro cxoactBa K. M. bopa), mpaBmwna (mMunumyma FO. JIubuxa,
9KOJIOTHYECKOH MUpaMUbl SHEPTHH ), TUIIOTE3bI (TUoTe3a «mupa PHK» V. I'nnbepra);

yYMEHHUE BJIaJIeTh OCHOBHBIMU METOJAMH HAYYHOTO TIO3HAHUS, UCIIOJIb3YEeMbIMH B OMOJIOTHYECKHX
UCCIICIOBAaHUSAX JKMBBIX OOBEKTOB U OSKOCHCTEM (ONMHMCaHWe, U3MEepeHue, HabIroaeHue,
HKCTIIEPUMEHT), CIIOCOOAMU BBISBJICHUS U OI[CHKH aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIACIATH CYIIECTBEHHBIC MPU3HAKU: BHUAOB, OMOTEOLIEHO30B, 3KOCHCTEM M OHochepsl,
CTaOMIIM3UPYIOIIETO, IBUKYILETO U Pa3phIBAIOIIEr0 €CTECTBEHHOTO 0TOOPa, aJUIOMATPUYECKOTO U
CHMITaTPUYECKOTO BHI000pa30BaHUs, BIMSHUS JABIKYIIMX CHJI SBOJIIOUMM Ha TeHO(OHI
MOTYJISIIUH, TPUCIOCOOIEHHOCTH OPraHW3MOB K Cpefe OOMTaHWs, YepelOBaHHs HaIpaBICHUN
HBOJIIOIIUH, KPYTOBOPOTA BEIIECTB M MMOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aWMOCBSI3H MEXIy IPOIECCAMH SBOJIIOLUH, JBWXKYIIUMHU CHIAMHU
AHTPOTIOTEHE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCHCTEM U IPUCTIOCOOICHUSIMHI K HUM OPTraHU3MOB;
YMEHHUE BBISIBIISITH OTIIMYUTEIbHbIC TPH3HAKH KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUJIOB K Cpelie
oOuTanus, abNOTUYECKUX ¥ OMOTUYECKHX KOMIIOHEHTOB KOCHCTEM, B3aUMOCBSI3€i OpraHMu3MOB B
cooOmIecTBax, aHTPOTIOTEHHBIX U3MEHEHHH B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE WCHOJb30BATh COOTBETCTBYIOIINE AapIyMEHTBI, OHOJOTHMYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIMKY JJISi JOKa3aTelbCTBA POJCTBA OPraHU3MOB pPAa3HBIX CHUCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3U OPraHU3MOB M CpEIbl OOWTaHMs, €IMHCTBA YEIOBEUECKHX pac, HEOOXOIMMOCTH
COXpaHEHHsT MHOT000pa3usi BHJIOB M JKOCHCTEM KakK YCIOBHS COCYIIECTBOBAHHUS TPUPOABI H
YeJI0BEYECTBA;

YMEHHE pemarbh OWOJIOTHYECKHE 3a7adyl, BBIABIATH MPUYMHHO-CIICICTBEHHBIE CBS3U MEKIY
HCCIIETyeMBIMU OHOJIOTUYECKAMHU TPOIIeCCaMH ¥ SIBJICHUSIMH, JIENIaTh BBIBOJABI M TPOTHO3BI Ha
OCHOBAHHU TIOJTY4EHHBIX PE3yIbTATOB;

YMEHHE BBINOJHSTH Ja00paTOpHble U MpaKTHUYEeCKHe paboThl, cOONI0AAaTh MpaBuiia Npu padoTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTATh T'HIIOTE3bI, MPOBEPATh UX AKCHEPUMEHTAIbHBIMU CPEACTBaAMH, (POPMYIUPYs
1[eJIb UCCIIEI0BAaHUS, aHAJTM3UPOBATh MOJTyYeHHbIE PE3YAbTAThl U JA€TaTh BHIBOIBL;

YMEHHE y4acTBOBaTh B y4eOHO-UCCIE0BATENLCKON padoTe Mo GMOJIOTUH, SKOJOTUU U MEAUIINHE,
MPOBOAMMON Ha 0a3e LIKOJbHBIX HAYYHBIX OOIIECTB, U MYyOJMYHO MPEACTABIATH MOJy4YEHHBIE
pe3yNbTaThl Ha YYEHHUECKUX KOH(PEPEHLUX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUH KU3HH, YeJIOBEKa U YeJI0BEUECKUX pac,
0 MPUYMHAX, MTOCJIEICTBUAX U CIOCO0aX MpeOTBpalleHHs INI00aNbHBIX U3MEHEHUH B buocdepe;
YMEHHE OCYILIECTBIISITh OCO3HAHHBIN BBIOOP OyyIiei mpodecCHOHaNbHOM e TEIbHOCTH B 00J1aCTH
OMOJIOTHH, DSKOJOTUM, TMPUPOJOIOIB30BAHMS, MEIUIMHbI, OHOTEXHOJOTUM, TCUXOJIOTHH,
BETEPUHAPUH, CEIBCKOIO XO3MCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIyOIsSTh MO3HABATENIbHBIH
UHTEpEeC, HalpaBJICHHBIH HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH MPOodeccCuu U MpoI0JIKEHHIE
Ouosnoruuyeckoro oOpa3oBaHMsI B OpraHU3alUsAX CPEIHEro MNpPoQPecCHOHATbHOTO M BBICIIETO
o0OpazoBaHwUsI.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne HauvMmeHoBaHUe pa3fie/i0B ¥ TeM IPOrpaMMbl ‘ KosinyecTBo 4yacoB ‘
n/m Bcero|| KoutposibHbie |[IpakTHYecKkue
paboThI paboThI
‘1 HBI/IOJIOI‘I/IH KaK HayKa H 1 H H ‘
‘2 H)KHBbIe CHUCTEMbI U UX U3y4YeHHe H 2 H H ‘
‘3 HBI/IOJIOI‘I/IH KJIETKH H 2 H H 0.5 ‘
‘4 HXI/IMI/I‘-IeCKaH OpraHu3anusa KJIeTKH H 10 H H ‘
‘5 HCTpoeHI/Ie Y QYHKIMU KJIETKU H 8 H H ‘
‘6 HO6MeH BelLleCTB U NpeBpallleHue SHEPTUU B KJIeTKe H 9 H H ‘
7 |HacneacTtBeHHass MHGOpMaLMs U peasn3alus e€ B 9 0.5
KJIeTKe
‘8 H)KHBHeHHbII‘/’I LIMKJI KJIETKH H 6 H H 1 ‘
‘9 HCTpoeHI/Ie Y QYHKIIMU OPTaHU3MOB H 17 H H 1.5 ‘
‘10 HPaBMHO)}(eHI/Ie Y pa3BUTHE OPraHU3MOB H 8 H H 1.5 ‘
11 |'eneTuka - HayKa 0 HaCJeACTBEHHOCTHU U 2 0.5
M3MEHYUBOCTH OPTaHU3MOB
‘12 H3aKOHOMepHOCTI/I HaCJIeICTBEHHOCTH H 10 H H ‘
‘13 H3aKOHOMepHOCTI/I M3MEHYUBOCTH H 6 H H ‘
‘14 HI‘eHeTHKa YyeJioBeKa H 3 H H 0.5 ‘
‘15 HCeJIeKuHH OpraHM3MOB “ 4 “ H 1 ‘
‘16 HBI/IOTeXHOJIOI‘I/IH Y CUHTEeTHYecKas 6UO0JIOTH “ 4 “ H ‘
‘17 HPesepBHoe BpeMs “ 1 “ H ‘
IOBILEE KOJIMYECTBO YACOB 110 IPOTPAMME | 102 | 0 [ 13 |
11 KUIACC
Ne HanmeHoBaHue pa3/ie/ioB ¥ TeM IPOTPaMMbl | KosinuecTBo 4yacoB ‘
n/m Bcero| KonTpoJsibHblie |[IpakTUdeckue
paboThI paboThl
1 ||3apoxaeHue U pa3BUTHE 3BOJTOLUOHHBIX 4
npe/CcTaBJIeHUI B 6U0JIOTUU
‘2 HMI/IKposBomou,ml U e€ pe3y/IbTaThl “ 14 “ H 2 ‘
‘3 HMaKposBomouI/m Y €€ pe3yJIbTaThl “ 6 “ H ‘
‘4 Hl’[poncxomaeﬂne Y pasBUTHE XU3HU Ha 3eMJie “ 15 “ H 1.5 ‘
‘5 Hl’[poncxom,qeﬂne YyeJIOBEeKa — aHTPOIoreHes H 10 H H 1 ‘
6 ||[9KoJsi0rMsl — HayKa O B3aUMOOTHOUIEHHUAX 3 0.5
OpPraHU3MOB U HaJJOPraHU3MeHHBIX CUCTEM C
OKpy:KawlleH cpesou
‘7 HOpl"aHI/ISMbI Y cpe/ia 00U TaHUA H 9 H H 1.5
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Ne HavmeHoBaHUe pa3/fesioB ¥ TeM IPOrpaMMbl ‘ KosinyecTBo 4yacos ‘

n/m Bcero|| KouTpoJibHbie |[IpakTH4eckue
paboThI paboThI

‘8 HSKOJIOFI/IH BU/IOB U MOMYJISALIUA H 9 H H 0.5 ‘
‘9 HSKOJIOI‘I/IH co0611eCTB. IKOJIOTUYECKHE CUCTEMBI H 12 H H 0.5 ‘
‘10 HBHOCQ)epa - rJ1006a/IbHasA 9KOCUCTEMA H 6 H H ‘
‘11 quJIOBeK Y OKpy»Karlasa cpefa H 6 H H ‘
‘12 HPe3epBHoe BpeMs H 8 H H ‘
IOBILEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 102 | 0 [ 7.5 |
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IHOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
Ne || [laTa Tema ypoka KosinyecTBo 4acoB
n/m Bcero|[KouTpoJsibHble|[IpakTUyeckue
paboThI paboThI
1 ||02.09. |buoJsiorusa Kak KOMILJIEKCHadA HayKa U KaK 4acTb 1
COBPEMEHHOTO 0061I[ecTBa
2 ||03.09. |PKuBble cUCTEMBI U UX CBOUCTBA. YpOBHEBas 1
OpraHu3anys *KHUBbIX CUCTEM
3 ]05.09. |HMcTopusi OTKPBITHUSA U U3YyUEHHUS KIETKHU. 1
KsieTo4yHada Teopus
‘4 H09.09. HBXOAHaﬂ KOHTpOJIbHasA paboTa H 1 H 1 H
5 |[10.09. |MeToabl MOJIEKYIAPHON U KJIETOYHOU 1 0.5
6uosiorud. [IpakTudeckas pabora «M3yyeHue
MEeTO/|0B KJIETOUHOU 6U0JI0TUH
(xpomaTorpadus, asiekTpodopes,
nuddepeHnaibHoe LIeHTpUPYrupoBaHUe,
[TLIP)»
‘6 H12.09. HXI/IMI/IquKHFI COCTaB KJIETKH H H H
7 |[16.09. |MuHepasibHble BelLeCTBA KJIETKH, UX
6uoJsiorn4yecKas poJib
8 |[17.09. ||[OpraHuueckue BelleCcTBa KJIE€TKU — OEJIKHU. 1 0.5
JlabopaTopHasi paboTa «O6HapyKeHHe 6EJTKOB C
NOMOILbIO KaYeCTBEHHbIX peaKui»
‘9 H19.09. HCBOFICTBa, KjaccupuKanusa U QyHKIMH 6eIKOB “ 1 “ H
‘10 H23.09. HOpI‘aHI/I‘{eCKI/Ie BeleCTBa KJIETKH — yIJIeBO/ibl “ 1 “ H
‘11 H24.09. HOpI‘aHI/I‘{eCKI/Ie BeleCTBa KJIETKU — JIMIIUbI “ 1 “ H
12 |26.09. |Hyksneunosbie kucaoThl. JJHK 1 PHK. 1 0.5
JlabopaTopHas paboTa «MccaenoBanue
HYKJIEMHOBBIX KUCJIOT, BblI€JIEHHBIX U3 KJIETOK
pa3/JIMYHBbIX OPraHU3MOB»
13 |30.09. |CTtpoenue u pynkuuu ATO. [ipyrue 1
Hykjaeo3ugTpudocdatsl (HTD)
14 ||01.10. |CexBenupoBaHue [JHK. MeTo/1bl reHOMUKH, 1
TPAaHCKPUNITOMHUKH, IPOTEOMUKU. MeToz bl
CTPYKTYpPHOU OGHOJIOTUH
15 |03.10. |[KonTposbHas pa6oTa no reme: «kXuMu4Yeckui| 1 1
COCTaB KJIETKU»
‘16 HO7.10. HTI/II‘IbI KieToK. [I[pokapuoTuyecKkas KieTka H H H
17 ||08.10. |CTpoeHHe 3yKapUOTUYECKOH KJIETKHU. 1 0.5
[IpakTHyeckas paboTa «M3yueHre CBOUCTB
KJI€TOYHOU MeMOpaHbI»
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18 |10.10. |[ToBepxHOCTHBIN anmnapar KJIeTKH 1
19 |14.10. |OgHOMeMOpaHHbIE OPraHOMU /bl KJIETKH. 0.5
[IpakTuyeckas paboTta «M3yyeHue IBUKEHUS
LMTOIJIa3Mbl B PACTUTEJIbHBIX KJIETKaX»
20 |[15.10. |[TosiyaBTOHOMHbIE OPTAHOU/IbI KJIETKU: 1 0.5
MHUTOXOH/IPUH, JIacTUAbL JlabopaTopHas
paboTa «MccaeoBaHue NJ1a3MOJIM3a U
JleIJIa3M0JIM3a B paCTUTEJIbHBIX KJIeTKax»
‘21 H17.10. HHEMeM6paHHbIe OpPraHOMU/AbI KJIE€TKH H 1 H H
‘22 H21.10. HCTpoeHHe ¥ QyHKIMU A4pa H H H
23 |22.10. |CpaBHHMTeJbHAs XapaKTEPUCTUKA KJIETOK 0.5
aykapuot. JlJabopaTopHas paboTta «HM3yyeHue
CTPOEHMUS KJIETOK Pa3IMYHbIX OPraHU3MOB»
24 |24.10. AccuMUIALUA U JUCCUMUIALMA — JiBe CTOPOHBbI|| 1
MeTaboJiM3Ma. TUnbl 0OMeHa BeIleCTB.
JlabopaTopHas paboTa «HM3yyeHue
KaTaJIUTUYECKON aKTUBHOCTU pepMeHTOB (Ha
nprvMepe aMuJia3bl UM KaTasla3bl)»
25 |05.11. |PepMeHTaTHBHbIN XapaKTep peakLun 1 0.5
KJIEeTOYHOro MeTabosim3Ma. JlabopaTopHas
paboTa «M3ydyeHne pepMeHTAaTUBHOIO
pacllen/ieHUs NepoKCHa BOAOPOJA B
pPaCTUTEJIbHBIX U )KUBOTHBIX KJIEeTKaX»
26 (07.11. [KonTpo/ibHasA pa6oTa no Teme: «K1eTouHbIN 1
ypOBEHb»
‘27 H11.11. HBeHKI/I-aKTI/IBaTOpr Y OeJIKU-UHTMOUTOPBI H H H
28 |12.11. |ABTOoTpOodHBIN TUIl 06MeHa BElLEeCTB.
doTocuHTE3
29 |[14.11. [XeMmocuHTe3. /JabopaTopHas paboTa 1 0.5
«CpaBHeHHe npoueccoB GOTOCHHTE3A U
XeMOCHUHTe3a»
30 |[18.11. ||AHaspo6HbIe OpraHUu3Mbl. Buibl 6poKeHHsl. 1
JlabopaTopHas paboTa «CpaBHeHHE POLECCOB
O6pOoKeHUS U JbIXaHUS»
31 |[19.11. ||Aspo6Hble OpraHu3Mbl. ITanbl 1
3HepreTU4ecKkoro ooMeHa
32 |21.11. |DHeprust MeMOpPAHHOTO rpaJiIueHTa MPOTOHOB. 1
CuHTte3 AT®: paboTa npoToHHOU AT®-cHHTa3bI
‘33 H25.11. HPeaKLmH MaTPUYHOTO CUHTEe3a “ 1 “ H
‘34 H26.11. HTpaHCKpI/IHLU/IH — MaTpuyiHbIb cuHTe3 PHK “ 1 “ H
‘35 H28.11. HTpaHCHHLU/IH Y eé 3Talbl “ 1 “ H
36 02.12. |KoaupoBaHMe aMUHOKHUCIOT. PoJib prubocoM B 1
6uocHuHTe3e beska
‘37 HO3.12. HOpraHmauHﬂ reHoMa y NpoOKapuoT U 3yKapuoT H H H
38 |05.12. |Moseky/asspHble MeXaHU3Mbl IKCIIPECCUU TE€HOB
y 3yKapuoT
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39 |09.12. |Bupycbl — BHeKJIeTOYHble GOPMbI XKU3HU U 1 0.5
obsiMraTHble napasuThl. [IpakTuyeckas pabora
«Co3iaHue MoZies1Id BUpyca»

40 |10.12. |BupycHble 3a60JieBaHUS YEJ0BEKA, )KUBOTHBIX, 1
pacteHni. HaHOTeXHOJIOTMU B OUOJIOTUU U
MeJuIMHe

41 |12.12. |KoHTpo/bHasA pa6oTa no teme: «CTtpoeHue u 1
GyHKI UM KIIEeTOK»

‘42 H16.12. H)KylsﬂeHan?I LIMKJI KJIETKHU H 1 H H

‘43 H17.12. HManHquIﬁ cunte3 [JHK H 1 H H

44 |19.12. |Xpomocombl. JlabopaTopHas paboTa «M3yyeHne 0.5
XpOMOCOM Ha rOTOBBIX MUKpOIIpenapaTax»

‘45 H23.12. H[[ene}me KJIETKM — MUTO3 H 1 H H

46 |24.12. |Tunsl kJeTOK. KapyOKHUHE3 U IUTOKUHE3. 1 0.5
JlabopaTopHas paboTa «Habsto/jeHrMe MUTO3a B
KJIeTKaX KOHYMKa KopellKa JiyKa (Ha TOTOBbIX
MUKpOIpenapaTax)»

‘47 H26.12. HPermeuHH >KM3HEHHOT0 LIMKJIa KJIeTOK H H H

‘48 H30.12. HOpI‘aHI/IBM KaK eIMHOe 1iejioe H H H

49 |09.01. |Tkanu pacteHui. JlabopaTopHas paboTa 0.5
«M3ydyeHne TKkaHel pacTeHUU»

50 |[13.01. |TkaHu >KMUBOTHBIX U YeJsioBeKa. JlabopaTopHas 1 0.5
paboTa «Mi3yyeHre TKaHeU >KUBOTHBIX»

51 |[14.01. |[KoHTpoOJIbHasA pa6oTa no TemMe: « TKaHHU 1
pacTeHUuM U )KUBOTHBIX»

52 |16.01. |Opransl. CucTeMbl opraHoB. JlJabopaTopHas 0.5
paboTa «M3yyeHue opraHoB LIBETKOBOTO
pacTeHUsA»

‘53 HZ0.0l. HOnopa TeJla OPraHu3MOB “ 1 “ H

‘54 H21.01. HZ[BI/I)KEHI/IG OpraHM3MOB “ 1 “ H

‘55 H23.01. HHI/ITaHI/Ie OpraHM3MOB “ 1 “ H

56 |27.01. |[luTaHHe NO3BOHOYHBIX >KUBOTHBIX. 1
[InimeBapuTebHad cucTeMa 4eJl0BeKa

‘57 H28.01. Hilblxal-u/le OpraHu3MOB H 1 H H

‘58 H30.01. Hilblxal-u/le II03BOHOYHBIX XKUBOTHBIX U YeJI0BEKa H 1 H H

‘59 H03.02. HTpchnopT BeILeCTB Y OpraHU3MOB H 1 H H

60 |04.02. |KpoBeHOCHas chucTeMa NO3BOHOYHBIX )KUBOTHBIX|| 1
Y 4yesJi0BeKa

‘61 HO6.02. HBbI,qeneHHe y OpraHMW3MOB H 1 H H

62 |10.02. ([KoHTpoOJsIbHaAsi pa6oTa no Teme: «06MeH 1
BelleCTB»

63 |[11.02. |3awuTay opranHusmMoB. UMMyHHas cuctema 1
yeJsioBeKa

‘64 H13.02. HPaBJIlpaH(I/IMOCTb Y peryJisiliis y OpraHu3MoB H H H

65 ([17.02. |['ymopasibHas peryasyus U 3HA0KPUHHas
CUCTEeMA >KUBOTHBIX U YeJIOBEKa
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66 |18.02. |@opMbl pa3MHOXKeHUSA OpraHu3MoB. [losoBoe 1
pa3MHOXKeHUe
67 [20.02. |Meiio3 [ 1 | [
68 |24.02. |[ameTtoreHes. O6pa3oBaHue U pa3BUTHE 0.5
NOJIOBBIX KJIeTOK. JITabopaTopHas paboTa
«H3ydyeHne cTpoeHUs NMOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpenapaTax»
69 |25.02. |MHpuBHAyasbHOE pa3BUTHE OPraHU3MOB — 1
OHTOTreHe3
70 |27.02. |Bak/safiKa OpraHOB M TKaHeH M3 3apOJbILIEeBbIX 1
JIUCTKOB
71 |03.03. |PocT u pa3BUTHE }KUBOTHBIX. J/IJabopaTopHas 1 0.5
paboTa «BbisiBJieHMe NPU3HAKOB CX0/CTBA
3apo/ibllied MO3BOHOYHBIX YKUBOTHbIX»
72 |04.03. [KonTpo/bHas pa6oTa no reme: «PocT u 1
pa3BHUTHE }KUBOTHbBIX»
73 06.03. |PasMHOKeHHE U pa3BUTHE PACTEHUH. 1 0.5
JlabopaTopHas paboTa «CTpoeHHe OPraHoB
Pa3MHOXEHU S BBICIIUX PACTEHUN»
74 110.03. |McTopuda CTAaHOBJIEHUA U PA3BUTUA FT€HETUKHU 1
KaK HayKu
75 |[11.03. |OcHOBHbIE MOHSATHSA U CUMBOJIbI T€HETUKH. 1 0.5
JlabopaTopHas pa6oTa «/Ipo3odusa Kak 00'beKT
reHeTU4YeCKUX UCClIe0BaHuN»
76 |13.03. |3akOHOMEpPHOCTH HacJaeL0BaHUSA IPU3HAKOB. 1 0.5
MoHorub6puaHoe ckpewuBanue. [lpaktryeckas
paboTa «M3y4yeHue pe3ysbTaTOB
MOHOTHMOPUHOTO CKpPELUBaHUs Y Ap030(PUIIbI»
77 |17.03. |[quTosi0OTUYE€CKHME OCHOBBI MOHOTUOPUIHOTO
CKpeLjBaHUsA
78 |18.03. |[AHasu3upyrouiee ckpewuBanue. HenosiHoe 1
JIOMAHHMPOBaHUE
79 120.03. |[luru6puaHoe ckpelrBaHue. [I[pakTuyeckas 1 0.5
paboTa «M3y4eHue pe3ysbTaTOB JUTUOPHUAHOTO
CKpeLUBaHUsA y AP030(PUIIbI»
80 |31.03. |[uTosiorMYecKHe OCHOBbI JUTUOPUJHOTO 1
CKpelLjBaHUSsA
‘81 H01.04. HCLLenneHHoe HacJieJoBaHUe IPU3HAKOB H 1 H H
‘82 H03.04. HXpOMOCOMHaH TEOpUs HACJIeCTBEHHOCTH H 1 H H
‘83 HO7.04. HFeHeTI/IKa noJia H 1 H H
84 08.04. [KonTposibHas pa6oTa o teme: «Pemenue 1
reHeTU4YeCKHX 3aJa4»
‘85 H10.04. ‘FeHOTI/IH KaK 11eJIOCTHasg CUCTeMa H H H
86 |[14.04. |[eHeTHYeCKHUH KOHTPOJIb PAa3BUTHS PACTEHHUH,
>KUBOTHBIX U YeJIOBeKa
87 ||15.04. |M3MeHUYHMBOCTb NPU3HAKOB. BUbl 1
M3MeH4YUBOCTU. MogudrKauuoHHas
M3MEHYUBOCTb
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88 |[17.04. |BapnaLMOHHBIN pAJ U BapUaLlMOHHAA KpUBas. 1
JlabopaTopHas paboTta «HcciesoBaHue
3aKOHOMepHOCTel MoAUPUKALIMOHHOM
M3MeH4YUBOCTHU. [locTpoeHne BapualMOHHOTO
pAAa ¥ BapUalMOHHOU KPUBOM»
89 |21.04. eHoTHNHMYeCKasA U3MEHYUBOCTb. 1
KoM6rHaTHMBHas U3MEHYHUBOCTb
90 (22.04. |MyTauuoHHasg U3MeHYUBOCTb. [IpakThyeckas 1 0.5
paboTta «MyTanuu y Apo3o¢uibl (Ha rOTOBBIX
MHUKpoOIpenapaTax)»
91 |24.04. |3aKOHOMEPHOCTU MYTALMOHHOTO NpPOLecca. 1
JnUreHeTHKa U AMUTreHOMUKaA
92 |28.04. |[eHeTHKa 4yesioBeka. [I[pakTuyueckas paborta 1 0.5
«CocTaBJieHHe U aHaJIU3 POJI0CIOBHOMN»
93 |29.04. |[KoHTpOJ/ibHaAsA pa6oTa o TEME: 1 1
«3MeHYHBOCTb»
94 |05.05. |MeToabl MEAUIMHCKON FeHETUKU. 3HAYEeHHE 1
MeJULUHCKON TeHeTUKHU B IpeJJ0TBPAILeHUH U
JleueHWU reHeTUYeCcKHX 3a60JieBaHUM YyesoBeKa
95 |06.05. |OcHOBHBIE NOHATUSA cesieKMU. JlabopaTopHast 1 0.5
paboTa «M3ydyeHue COPTOB KYJIbTYPHbIX
pacTeHUH ¥ NOPOJ, JOMAIIHUX KU BOTHbBIX»
96 ||12.05. |MeTopapbl cesieKUMOHHOM paboThl. JlTabopaTopHas| 1 0.5
paboTa «M3yyeHue METO/|0B CeJleKLIUU
pacTeHUu»
97 |13.05. |JocTu>KeHUS CeJleKIUH PAaCTEHU M U YKHBOTHBIX. 1 0.5
[IpakTHyeckas pa6oTta «[I[puBUBKa pacTeHUN».
CoxpaHeHHe, U3yYEeHHME U UCII0JIb30BaHUE
reHeTU4YeCKUX pecypcoB
98 ||15.05. |buoTexHoJIOTHUs KaK HAayKa U OTPac/b 1 0.5
npousBoAcTBa. [IpakTnyeckas pabora
«3yyeHrne 06’ b€KTOB OUOTEXHOJOTUU»
‘99 H19.05. Hl/lTOI‘OBaﬂ KOHTpPOJIbHasg pa6oTa “ 1 “ 1 H ‘
100|20.05. |OcHOBHbIE HanpaBJIeHUsI CHHTETUY€ECKOM 1
6uoJsioTUHU
‘101“22.05. HXpOMOCOMHaH Y TeHHas MHXXeHepus H 1 H H ‘
‘102“26.05. HMe,qI/ILU/IHCKHe OMOTEXHOJIOTUH H 1 H H ‘
| |lOBILEE KOJIMYECTBO YACOB 110 IPOTPAMME | 102 | 10 | 135 |
11 KJIACC
Ne | llaTa Tema ypoka KosinyecTBO 4acoB
n/m Bcero|KonTposibHblie|[IpakTuyeckue
paboThl paboThl
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1 JIBosroumoHHas Teopusd Y. /lapBuHa
‘2 HZ[BH)KyLuHe CHMJIbI 3BOJIIOIMHK BH/OB 10 Y. J/lapBuHY H H
3 Bopb6a 3a cyliecTBOBaHUE, ECTECTBEHHBIN U
MCKYCCTBEHHBIN 0TO60D
4 dopmMHpoBaHUE CUHTETUYECKOU TeOpUHU
3BOJIIOLMU
5 JTanbl 3BOJIIOLHOHHOTO NIpoLecca:
MUKPO3BOJIOIUSA U MAaKPOIBOJIIOLUA
‘6 HHOHYJIHLU/IH — 3JIeMeHTapHas eIMHULA 3BOJI}OL[I/II/IH H
7 3aKOH re”HeTruyeckoro pasHosecus k. Xapay, B. 0.5
Baiin6epra. J/labopaTtopHas paboTa «BbisiBsieHue
M3MEHYHBOCTH Y 0CO6EN OJJHOTO BUIa»
‘8 HBJIeMeHTaprIe $aKTOpBI 3BOJIIOLUH H H
9 dddekT ocHoBaTeAA. IPPEKT OYTHIIOUHOTO
ropJibILIKa
10 Murpanuu. U3oasuuu nonyassuun:
reorpaduueckasi, 6M0J0THYECKaAsI
11 EcTecTBeHHBIN 0T60pP — HanpaBasAwui pakTop
3BOJIIOLMU
‘12 HHOHOBOI‘/’I oT60p H H
13 [Iprcnoco6/1eHHOCTh OPraHM3MOB KaK pe3yJibTaT 0.5
MUKpO3BoOJIIOIMU. JlabopaTopHasa paboTa
«M3yyeHue apoMopdo30B U UAMOaJanTaLui y
pacTeHUH U KUBOTHBIX»
14 [IpuMepsbl NpUCIOCOOJIEHUN Y OPTraHHU3MOB: 0.5
Mopdosioruyeckue, GU3n0J0TUYECKHE,
O6MOXMMHUYeCKUe, ToBeeHYecKkue. JlabopaTopHas
paboTta «Ilprucnoco6s1eHMs OPraHM3MoOB U UX
OTHOCHUTeJIbHAs 11eJ1ecCO00pPa3HOCTb»
15 Bupa, ero kputepuu U cTpyKTypa. JlabopaTopHas 0.5
paboTa «CpaBHeHHE BU/IOB 110
MOp$OJIOTUYECKOMY KPUTEPUIO»
‘16 HCprKTypa BHU/A H H
17 Buaoo6pa3oBaHue KakK pe3yabTaT
MUKPO3BOJIIOIIUU
‘18 HCBH3b MHUKPO3BOJIIOLUMHU Y 3TUJEMHUOJIOTUA H H
19 MakpoaBoutonus. [lasieoHTONIOrUYEeCKHE METOAbI
M3y4YeHU S 3BOJIIOLUU
20 Buoreorpaduyeckre MeTo/ bl U3y4eHHUS
3BOJIIOLMU
21 IMOpUOJIOTUYECKHE U CPABHUTEJIbHO-
MopdoJIoTHYECKHE METO/ bl U3yYEHUs IBOJIIOLUN
22 MousiekyisipHO-TeHETUYEeCKUE, OUOXMMHUYECKHUE U
MaTeMaTU4YeCKhe MeTO/ibl U3y4YeHHUs IBOJIIOIUU
‘23 HOﬁLU,I/Ie 3aKOHOMEPHOCTH 3BOJIOLIUU H H
24 ApanthBHas paguauus. HepaBHOMepHOCTb
TEMIIOB 3BOJIIOIUU
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25 Hay4yHble runoTesnl NPOUCXOXKAEHUA XXU3HU Ha 1
3emie
26 JloHay4Hble IpejCcTaBJIeHUs 0 3apOKIEHUU 1
KU3HU
‘27 H HOCHOBHbIe 3Tanbl HEOPTaHUYECKOU 3BOJIIOLUHU H H H
‘28 H HFI/II‘IOTe3bI 3apOXKJeHUsS )KU3HU H H H
29 UcTtopusa 3eMn U METO/bI €€ U3y4YeHHH. 1 0.5
JlabopaTopHas paboTa «HM3yyeHue v onucanue
MCKOIIaeMbIX OCTAaTKOB JJpeBHUX OPTaHU3MOB»
‘30 H HHaanIbeIe 3Tanbl OpraHU4eCcKOX 3BOJIIOLUHU H H H
‘31 H HaBOJHOLU/IH 3YKapHuOT H H H
32 OcHOBHbIE 3TaMNbI 3BOJIIOLUUA PACTUTEIBHOTO 0.5
mupa. [Ipaktruyeckas pab6orta «HM3yyeHue
0COOEHHOCTEHN CTPOEHUsI paCTEeHUH pa3HbIX
OTJEeJIOB»
‘33 H HOCHOBHbIe 3TaIlbl 3BOJIIIMHU )KUBOTHOTO MUpa H H H
34 JBoJIIOLMA KUBOTHBIX. [IpakTHyeckas paboTa 0.5
«M3yyeHne 0COGEHHOCTEeN CTPOeHUs
NI03BOHOYHBIX }KUBOTHBIX»
‘35 H HPaBBI/ITI/Ie YKU3HM Ha 3eMJie 110 3paM U Nepuoiam H 1 H H
36 MaccoBble BBIMUpaHUA — 3KOJI0TMYeCcKHUe
KPH3HKCBI IPOLILJIOTO
37 CoBpeMeHHbIN 3KOJIOTUUECKUH KPU3UC, ETO 1
0COGEHHOCTHU
‘38 H HCOBpeMeHHaH CUCTEMA OPraHUYEeCKOTro MPOIJIOro H 1 H H
‘39 H HOCHOBHbIe CUCTEMaTHUYEeCKUE I'PYIIIbI OpI‘aHI/ISMOBH 1 H H
‘40 H HAHTpOl‘IOJIOI"I/IH — HayKa 0 yeJIOBeKe “ 1 “ H
41 PasBuTHE Npe/icTaBIeHUH O IPOUCXOXKIEHUHU 1
yeJsioBeKa
42 MecTo 4yesioBeKa B CUCTEME OPTraHUYEeCKOr0 MUPa. 1 0.5
JlabopaTopHas paboTa «M3ydyeHue ocobeHHOCTEN
CTpOEHMs CKeJleTa YeJIOBeKa, CBA3AHHBIX €
IPAMOX0XKJEeHUEeM»
‘43 H H,Z[BI/I)KYIJ_U/IB CHMJIbI aHTPOIIOTEeHEe3a “ “ H
44 CooTHoOIIEHHE OMOJIOTHYECKHX U COLIMabHBIX 1
$aKTOpOB B aHTpPOIIOreHe3e
‘45 H HOCHOBHble CTaJjM4 aHTpOIOreHe3a “ 1 “ H
‘46 H HHaHEOI‘EHETI/IKa Y NaJIeOreHOMHUKa “ 1 “ H
‘47 H H3BOJI}OLU/IH COBPEMEHHOTO YeJIoBeKa “ 1 “ H
48 YenoBeueckue pacel. [IpakTudeckas paborta 1 0.5
«M3yyeHHe 3KOJI0OTUYECKUX aJlalTallui YyeJloBeKa»
‘49 H HMe;x,channHHaprIe MeTO/ibl aHTPOIOJIOTMHU H 1 H H
‘50 H HBapomaeHHe Y pa3BUTHE 3KOJIOTHUHU H H H
51 MeToab! sKoJsioruu. JlabopaTopHas paboTa 0.5

«3yyeHne MeTO/J0B 3KOJIOTUYECKUX
HhccaeJ0BaHUN»
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52 3HaYeHH e 3KOJOTUUYECKUX 3HAaHUH /11 YeJIOBEKa 1
‘53 H HSKOJlomquKHe dakTOpHI H H H
54 AbroTtuyeckue gpakTopsl. CBeT Kak 0.5
3KoJiorndeckuil pakrtop. JlabopaTopHas paboTa
«BpIsiBJIeHHEe TpUCIIOCO6JIEHUI OPraHU3MOB K
BJIMSIHUIO CBETa»
55 AbuoTryeckue pakTopsl. TeMnepaTypa Kak 1 0.5
3KoJiorndeckuil pakTop. JlabopaTopHas paboTa
«BpIsiBJIeHHEe TpUCTIOCO6JIEHUI OPraHU3MOB K
BJIMSIHUIO TeMIIepaTyphI»
56 AbroTryeckre pakTophl. BiaxkHOCTB Kak 1 0.5
3KoJiorndeckuil pakTop. JJabopaTopHas paboTa
«AHaTOMHUYECKHEe 0COOEHHOCTH pacTeHU! 13
Pa3HbIX MECT OOUTAHUS»
‘57 H HCpeﬂbI 0O6UTaHUS OPraHU3MOB H 1 H H ‘
‘58 H HBI/IOJIOI‘I/I‘-IeCKI/Ie PUTMBI H 1 H H ‘
‘59 H H}KnsﬂeHHme $opMbI OpraHM3MOB H 1 H H ‘
‘60 H HBI/IOTI/I‘{eCKI/Ie baxkTophI H 1 H H ‘
61 3HayeHHe OMOTUYECKUX B3aUMOJEeHCTBUH i 1
CyLILeCTBOBAHUS OPraHU3MOB B Cpejie 0OUTaHUS
‘62 H H3KOJIOI‘I/I‘I€CKI/I€ XapaKTepPUCTUKH MONYJIALUHN H 1 H H ‘
63 OcHOBHbIE IOKa3aTeJ U NOMyJJALMU: YACAEHHOCTD, | 1
IJIOTHOCTB, BO3pacTHas M N0JI0Bas CTPYKTypa
64 OcHOBHbIE TOKa3aTe Iy MOMyJIALUU: 1
POXK/aeMOCThb, IPUPOCT, TEMI POCTA, CMEPTHOCTb,
MUTpaLUU
‘65 H H3KOJIOI‘I/I‘I€CKaH CTPYKTypa NONyJALUH “ H H ‘
‘66 H H,Z[I/IHaMHKa MOMNYJIALAY U €€ peryasayus “ “ H ‘
67 KpuBble pocTa YU CIEHHOCTH nonyasuuu. Kprusbie
BbKMBaHUA
68 JKoJsiorMyecKas HuIa Bua. JlabopaTopHas 1 0.5
paboTa «[IpucnocobseHns: ceMsiH pacTeHUH K
paccesieHUI0»
‘69 H HBI/I,Z[ KaK CUCTeMa NONyJIALUN “ “ H ‘
70 3aKOHOMEPHOCTHU NOBEEHUS U MUTPALIUI
YKUBOTHBIX
‘71 H HCoo6meCTBo OpraHu3MOB — GUOILIEHO3 “ “ H ‘
‘72 H H3KOCI/ICT€Ma KaK OTKpbITas CUCTeMa “ “ H ‘
73 KpyroBopoT BelecTB U IOTOK 3HEPTHH B 1
3KOCHUCTEME
‘74 H HOCHOBHble NI0Ka3aTeJIM 3KOCUCTEMbI “ 1 “ H ‘
‘75 H H3K0]IOFI/I'—I€CKI/I€ I1MpaMU/bI H 1 H H ‘
‘76 H HI/IBMeHeHI/IH COOOI1ECTB — CYKLeCCUU H 1 H H ‘
77 [IprpoaHbIE 3KOCUCTEMBI. JKOCUCTEMBI 03€p U 1

peK. JKOCUCTEMBI MOPEN U OKEAaHOB
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78 [IpupoHble 3KOCUCTEMBL. JKOCUCTEMBI TYH/P, 1
JIECOB, CTelew, MyCTbIHb
‘79 H HAHTpOl‘IOI‘eHHbIe 3KOCHUCTEMBI H H H
80 Yp6o3kocuctemsl. [IpakTruyeckas paboTta 0.5
«M3yyeHue u onucaHue yp603KOCUCTEMbI»
81 3aKOHOMEepPHOCTH POPMHUPOBAHUS OCHOBHBIX 1
B3aUMO/J|eICTBUM OPraHU3MOB B 3KOCUCTEMAX
82 MexaHU3MbI BO3/leHMCTBUA 3arpsAI3HEHNU M Pa3HbIX 1
THUIIOB Ha CyOOpraHM3MeHHOM, OpTaHU3MEHHOM,
HNOMYJIILLUOHHOM U 3KOCUCTEMHOM YPOBHSX
‘83 H HBI/Iocd)epa — obuleniaHeTapHas 060J109Ka 3eMJIH H 1 H H ‘
‘84 H HquHHe B. M. BepHajckoro o 6uocdepe H 1 H H ‘
‘85 H H3aKOHOMepHOCTH CyLeCTBOBaHUA 6MoChephbl H 1 H H ‘
86 KpyroBopoThl BelecTB U 6UOre0XuMUYecKue 1
I KJIbI
‘87 H H3OHaJ1bHOCTb onocdepnl. OCHOBHbIE OMOMBI CyIIH H 1 H H ‘
‘88 H HYCTOI‘/’IqI/IBOCTb ouocdephl H 1 H H ‘
‘89 H H3KOJIOI‘I/I‘I€CKI/I€ KPU3HUCHI U UX IPUYUHBI H 1 H H ‘
‘90 H HBosaeI‘/’ICTBI/Ie 4eJIoBeKa Ha 6uocdepy H 1 H H ‘
91 AHTpONIOreHHOE BO3/elCTBUE HA PACTUTEJIbHBIN 1
Y ’KMBOTHBIU MUP
92 | |Oxpasa nprposs: L 1] | |
93 OcHOBHbIE NPUHIUIIbI yCTOWYHUBOTO PAa3BUTUS
YyeJl0Be4eCcTBa U MPUPObI
94 PayuoHasibHOE NpUPOJONI0JIb30BAHUE U 1
coXpaHeHHe 6M0JIOTMUYECKOTO pa3HO0Opa3usa
3eMJIu
95 06061eHMe 0 TeMe « MUKPO3BOJIIOLMA U €€ 1
pe3yJbTaThbI»
96 060611eHMe 110 TeMe «MaKpO3BOJIIOLIUS U €€ 1
pe3yJbTaThbI»
97 06061IeHHe 10 TeMe «[IpoucxoxaeHue U 1
pa3BUTHE XKU3HU Ha 3eMJie»
98 0606u1eHMe 110 TeMe «IIpoucxoxeHre yesoBeka 1
— aHTPOIIOTeHEe3»
99 060611IeHHE 110 TEME «IKOJIOTHUS — HAyKa O 1
B3aMMOOTHOLIEHUSIX OPTaHU3MOB»
100 060611eHHe 110 TeMe «OpraHu3Mbl U cpeia 1
06U TaHHUA»
101 0606I111eHHE 10 TeEME «IKOJIOTHS BUJIOB U 1
HNONYJIALUANA»
102 060611eHuMe 10 TeMe «buocdepa - rinobanbHas 1
3KOCHUCTEeMa»
(OBLIEE KOJIMYECTBO YACOB I10 TPOI'PAMME | 102 || 0 [ 7.5
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