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PABOYASA ITPOTPAMMA

yueOHoro npeamera «buosorus. Yriry0JeHHbI YPOBEHD)

s ooygaromuxcs 10 —11 xmaccos



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yue6Homy npeamety "buonorus" (nanee - Ouosaorus) Ha ypoBHE
cpenHero obmero oopa3zoBaHusi pazpaboraHa Ha ocHOBe DefepanbHOro 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit @eaepaunn», PI'OC COO,
Konuenuuu mnpenogaBanus ydeOHoro mnpenMera «buonorus» W OCHOBHBIX
MOJIOKEHUH eaepanbHOi paboueil mporpaMMbl BOCIIUTAHMUS.

VYyeOubiii mnpeamer «buosorus» yriayonéHHoro ypoBHs wuszydenus (10-11
KJIACChl) SBIISIETCSI OJHUM K3 KOMIIOHEHTOB MpeAMETHOW obiiactu «EcTtecTBeHHO-
HayuyHble npeameTb». CornacHo nojioxeHusMm ®I'OC COO mpoduiibHbie yueOHbIE
OpeIMEeThl, H3y4daeMble Ha  YIUIYOJIEHHOM  YpOBHE, SBISIOTCS  CIIOCOOOM
muddepennmanur 00ydeHus Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusl U MPU3BAHBI
o0ecrneyuTh NPEEeMCTBEHHOCTb MEXAY OCHOBHBIM OOIIMM, CpPEJHUM OOIIUM,
cpeHUM NpodecCUOHANBHBIM U BBICIIMM OOpa3zoBaHueM. B To jxe Bpemsi Kakblil u3
ATUX Y4E€OHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTUPOBAH HA MPUOPHUTETHOE PEIlICHUE
o0Opa3oBaTelbHBIX, BOCIHUTATENbHBIX W PAa3BUBAIONIMX 3aJlay, CBSI3aHHBIX C
npodopueHTaleil 00yJyaromuxcss U CTUMYJIUPOBAHUEM HWHTEpeca K KOHKPETHOH
o0JlacTU HAy4YHOTO 3HAHUS, CBA3AHHOTO C OWOJOTHEH, MEIUIIMHOW, SKOJOTHEH,
NICUXOJIOTUEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma mo yue6HoMy nipeameTy "buonorus" maér npeacraBieHue o Helu U
3alayax u3y4deHus: ydeOHoro mnpeamera «buonorus» Ha yriayOiaEéHHOM YpOBHE,
ompejensieT o0s3aTesibHOE  (MHBApUAHTHOE) TMPEIMETHOE COJIepKaHHE, €ro
CTPYKTYpUpPOBaHHME IO pa3leraM M TeMaM, paclpelelieHHe 1o Kiaccam,
PEKOMEHJyeT TMOCJIe0BaTeIbHOCTh HU3Y4YEHUsI y4eOHOTO MarepHalia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBA3CH, JIOTMKM Yy4eOHOTO Tpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydaromuxcs. B mporpamMmme mo OMOJOTHH peaTn30BaH
IPUHIIAI TPEEMCTBEHHOCTH C M3YYCHHEM OMOJIOTUM HAa YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus, Omarogaps 4eMy NpoCMaTPUBAETCS HAMPABIEHHOCTH Ha MOCIEAYIONIee
pa3BuTHEe OWOJOTMYECKUX 3HAHWN, OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOI'0 MHUPOBO33pEHU, HKOJIOTUYECKOTO MBIILICHHS,
IPEJICTaBICHUHN O 310pOBOM 00pa3e KU3HU, HAa BOCIIUTAaHUE OEPEKHOTO OTHOILLIEHUS K
OKpY’Karolel NpUpOJHON cpeae. B mporpaMme mo OHONOTMM TakKe ITOKa3aHbBI
BO3MOXHOCTH y4eOHoro mpeamera «buonorus» B peanuzanuu tpeboBanmii ®I'OC
COO k maaHUpPyEMBIM JIMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM PE3yJibTaTaM
oOydeHuss W B (POPMUPOBAHMH OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU
NESATENbHOCTH  OOYyYarOU[MXCsl 10 OCBOCHHUIO  COJEpPKAHMS ~ OMOJOTMYECKOIO
00pa3oBaHUs Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHuUs.

VYyeOnpiii mpenmer «buonorus» Ha ypoBHE cpemHero o0mero oOpa3oBaHUS
3aBepluaeT OMojgornyeckoe oOpa3oBaHUE B LIKOJE U OPUEHTHPOBAH HA PACIINPEHUE
U yriay0JieHue 3HaHUM 00y4aromuXxcs O KUBOW MPUPOJE, OCHOBAX MOJICKYJISIPHOU U



KJIETOYHON OWOJOTHH, IMOPHUOJIOTUM U OWOJOTHH Pa3BUTHSA, T€HETUKH, CEJEKIIUU,
OMOTEXHOJIOTUH, FBOIIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yuebHoro mnpenmera «buonorus» Ha yriayOJaeHHOM YypOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYalOIUMXCs K IMOCIEAYIOUIEMY MOJIYYEHHIO
OMOJIOTMYECKOTO0  Oo0pa3oBaHUsI B By3aX U OpraHu3alUsX  CPEIHEro
npodeccruoHanbHOro oO6pa3zoBaHus. OCHOBY €ro cojep:KaHHUsl COCTaBJISET CHCTEMA
OMOJIOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU  HU3YUYCHUU  OOYYaIOIIUMUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHX pa3elioB OHOJOTMHM Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, B 10—11 kiaccax 3TH 3HaHUS MOJy4YalOT pa3BUTHE. Tak,
pacuIMpeHbl U yriayoJieHbl OMOJIOTUUECKUE 3HAHUSI O PACTEHUSIX, )KUBOTHBIX, TPUOax,
OakTepHsiX, OpraHu3Me YeJloBeKa, OOIIMNX 3aKOHOMEPHOCTSIX KU3HH, JOMOJIHUTEIBHO
BKJIFOUEHbI OHOJIOTMYECKHE CBEJEHUS NPUKIAJHOIO M TOMCKOBOIO XapakTepa,
KOTOpPbIE MOXHO MHCIIOJB30BaTh KAaK OPUEHTUPHI ISl TOCIEAYIOIIEro BbIOOpa
npodeccun. Bo3MokHa ~ Takke ~ MHTErpanus ~ OMOJIOTMYECKMX  3HaHUM ¢
COOTBETCTBYIOIIMMHU 3HAHHMSIMHU, TOJYYEHHBIMA OOYYAIOIIMMHUCA TIPU H3YUYEHUU
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamety "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM U SBOJTIOLMOHHBIN MOIX0/bI K M3yUeHHI0 6nonoruu. CoriacHo
UM, H3Y4alOoTCsS CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IJISi KUBBIX CHUCTEM
pPa3HOTO YpPOBHSI OpraHW3alliy, OSBOJIOIMU OpPraHMYecKOro Mupa Ha 3emiie,
COXpaHEHUs] OMOJOTUYECKOro pazHooOpasus miaHeTsl. Tak, B 10 kiacce nzyyarorcs
OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OHOJIOTHH, HSMOPUOIOTUM U OHOJOTHUHU
pa3BUTHs, TEHETUKU U CEJIEKIUH, OUOTEXHOJOTMM M CHUHTETHMYECKOW OHOJIOTHH,
AKTyaIM3UPYIOTCSl 3HAHUS OOydYaromuxcsi 1Mo OOTaHWKE, 300JIOTUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kimacce M3ydaroTcsi SBOJIONMOHHOE YYEHHE, OCHOBBI
9KOJIOTUH U YueHHue 0 ouocdepe.

VYyeOubiii  mpeamer  «buonorus» — mpusBaH ~ O0eCneYUTh  OCBOCHHUE
oOydJaromuMHCs OUOJIOTMYECKUX TEOPHH W 3aKOHOB, MJEH, MPUHIIUIIOB M TPaBHI,
JIe)KAINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, 3HAHUH O
CTPOCHHHM, MHOTO00Opa3ud H OCOOEHHOCTAX KIETKH, OpraHu3Ma, IOIYJISAINH,
OMOIIEHO3a, YKOCHUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHUIKEHUSX, COBPEMEHHBIX
WCCJIEIOBAHUSX B OMOJOTWH, MPUKIAAHBIX aCHEKTax OMOJOTWYECKUX 3HaHWM. Jlis
pa3BUTHS W TONJEPKAHHWS HMHTepeca oOydJaromuxcsi K OHOJOTMH Hapsay co
3HAUYUTENIbHBIM 00BEMOM TEOPETUUECKOr0 MaTepuaia B COAEPKaHUU MPOrpamMMBbl MO
OMONOTUY TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAHOBIICHWS W Pa3BUTHS TOU
WM MHOM oOnactu OUOJOTHHU, BKJIAJOM OTEUECTBEHHBIX M 3apyO€KHBIX YUEHBIX B
pElIeHNE BAKHEUIITNX OMOJOTHIECKUX M IKOJIOTHUECKUX MPOOJIeM.

Henp m3yuenus: yueOHoro npeamera «buonorusi» Ha yrinyOn€HHOM YpOBHE —
OBJaJicHue  OOydYaroUMMHCS  3HAHUSIMU O  CTPYKTYPHO-()YHKIIMOHAIBHOM



OpraHu3alliy KUBBIX CHUCTEM Pa3HOTO paHTa W MPHOOPETCHUE YMEHHUI UCIIOJIb30BaTh
3TM  3HaHUS B  (OPMHUPOBAHMU HUHTEpeca K  ONpenenéHHoll  obsactu
npo(ecCUOHaNbHON JEeATENbHOCTH, CBSI3aHHOW C OWOJOTMEeH, WM K BbIOOpPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JocTmwkenne Tienu W3ydeHWs ydeOHoro mnpenMera «buomorwms»  Ha
yIIIyOJIEHHOM YpOBHE 00€CreYrBaEeTCs pEIICHUEM CIIEeIYIOINX 3a1au:

OCBOCHHE OOYYAIOIIUMHCS CUCTEMbI OHUOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHICMIHUAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NpaBWJIaX, COCTABJISIIOIINX COBPEMEHHYIO €CTCCTBCHHO-HAYYHYIO KapTHHY MHUPA; O
CTPOCHHH, MHOT000pa3uu U OCOOCHHOCTAX OHOJNIOTUYECKUX CHUCTeM (KJIEeTKa,
OpraHu3M, MOy, BUJ, OuoreomeHo3, ouocdepa); o BEIAAIOMIUXCS OTKPHITHSAX U
COBPEMECHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaIOIIUXCA C METOJaMU TIO3HAHUS >KMBOW MPHUPOJIBI:
UCCJIeIOBATEILCKUMH METOJIaMH OMOJIOTHYSCKHMX HAYK (MOJICKYJIIPHOW U KIIETOYHOU
Owojorny, -HMOPHOJIOTHU W OWOJIOTMM pa3BUTHS, TCHCTHKH W  CEJICKIIUH,
OMOTEXHOJIOTUH M CHHTETHUECKOW OMOJIOTUH, TTAJICOHTOJIOTHH, SKOJIOTHH ); METOAaMHU
CaMOCTOSITCJILHOTO MPOBEACHUS OMOJIOTMYECKUX HCCIICIOBAaHUN B JJaOOpaTOpUU W B
npupoje (HaOiroieHne, N3MEpeHne, IKCIIEPUMEHT, MOJICIIUPOBAHNUE);

OBJIaJIcHWE  OOy4YaloIIMMHCS  YMEHUSAMHU:  CAMOCTOSITEIBHO  HAXOJUTh,
aHANIM3UPOBATh M HUCIOJIB30BAaTh OHOJIOTHMYECKYI0 HMH(POPMAIINIO; TOJ30BAThCS
OMOJIOTUYECKON TEPMHUHOJIOTHE W CHMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OWUOJIOTMM M  COIMAIBHO-OJKOHOMHUYECKUMU U  DKOJIOTHMYECKUMHU
npoOJiieMaMu YeJOBeYeCTBa; OIEHUBATH IIOCJEICTBUS CBOEU JACSITENILHOCTH 10
OTHOIICHUIO K OKpYXKAloIlel NpUPOIHON Cpele, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO OKPYIKAIOIIKMX JII0JICH; 000CHOBBIBATH U COOJIFOAATH MEPHI PO (PUITAKTUKU
MH()EKIIMOHHBIX 3a00JICBaHUM, TpaBUja IOBEJASCHUS B MPUPOJAEC M OOCCreUeHUs
0e30MacHOCTH COOCTBEHHOM >KM3HEACSATEIBPHOCTH B YPE3BBIUYAWHBIX CHTYaIHUAX
MPUPOAHOTO W TEXHOTCHHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAayYHBIC
OTKPBITHUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE y OOYUYAIOIMIUXCS MHTEJUICKTYalIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN B
mpoliecce 3HAKOMCTBA C  BBIJAIONIUMUCA  OTKPBITHSIMH U COBPEMEHHBIMU
UCCJICIOBAaHUSIMH B OHMOJIOTHH, pEHIaeMBIMH €10 Tpo0ieMamMu, METOAO0JoTHuen
OMOJOTUYECKOTO WCCIIECIOBAHUSA, TIPOBEICHUS DKCIIEPUMEHTATBHBIX HCCICIOBAHUH,
pemieHusl OMOJIOTMYECKUX 3a/Jad, MOJCITUPOBAHUS OHOJOTUYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAHUE y OOYYarOMIMXCS IIEHHOCTHOTO OTHONICHHS K JKHBOW TPHPOJE B
IIEJIOM W K OTIEIbHBIM €€ O0OBeKTaM W SBICHUSM; (HOPMHUPOBAHUE IKOJIOTHIECKOM,
TCHETHYECKOW TPAMOTHOCTH, OOIMICH KyIbTyphl MOBEACHUS B MPHUPOE; WHTETPAINH
€CTECTBEHHO-HAYYHBIX 3HAHUI;



MpUOOpEeTeHHEe  OOyYAIOMUMHCS  KOMIETCHTHOCTH B PAIlMOHAIBEHOM
MIPUPOIOIIONTB30BaHUU (COOI0OICHNE TIPaBUJ TIOBEICHUS B MPUPOJIC, OXPAHBI BHJIOB,
sKocucTeM, Ouocdepbl), COXpaHEHHH COOCTBEHHOTO 3/I0POBbS U  3JI0POBBSA
OKpY’KaIOIUX JItoAeH (coOoeHrs Mep npopuiIakTuky 3a00aeBanmil, obecreueHme
0€30MacHOCTH JKU3HENCIATCIBHOCTH B UYPE3BBIUAHHBIX CHTYAIlUAX MPHUPOTHOTO U
TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJb30BaHUS OWOJOTHYCCKUX 3HAHUN H
YMEHU B MIOBCEIHEBHOU KU3HU,

co3gaHue  yCIOBUM i OCO3HaHHOro  BbIOOpa  oOydaromumucs
VMHIUBHUYaTbHOW 00pa30BaTEeNIbHON TPACKTOPHH, CIIOCOOCTBYIONICH MOCIIETYIOMIEMY
npo(ecCHOHATFHOMY CaMOOIIPEACIICHUIO, B COOTBETCTBHM C WHIMBUAYaJTbHBIMHU
MHTEPECAMH M IMMOTPEOHOCTIMHU PETHOHA.

OO61iee 4KCIIO YacoB, OTBEJCHHBIX HA M3yUYE€HHE OMOJIOTMM Ha YIJyOJEHHOM
ypOBHE cpelnHero obiiero oOpaszoBaHusi, coctaiseT 204 yaca: B 10 xmacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Hezelo).

OT6op oOpraHu3anMoHHBIX (OPM, METOJOB U CPEIACTB OOyYECHHS OHOJIOTHUU
OCYIICCTBISICTCS ¢ Y4€TOM CHEIU(HKH €ro CoJep)KaHWs W HalpaBJICHHOCTH Ha
NPOJODKEHUE  OMOJIOTMYECKOTr0  O0pa3oBaHWsT B OpPraHM3AIMSIX  CPEIHETO
po¢e€CCUOHATBHOTO U BHICIIET0 00pa30oBaHMUS.

OO0s3aTenbHBIM YCIOBHEM MpU OO0YYeHUH OMOJOTMU Ha YriIyOJEHHOM YpOBHE
ABJIAETCS TPOBEACHUE JA0OPATOPHBIX W TMpakTuyeckux pabor. Taxxke ydactue
0oOy4JaromMXcs B BBIMIOJIHEHUH MPOCKTHBIX U Y4YEOHO-HCCIEOBATENbCKUX padoT,
TEMAaTUKa KOTOPBIX OMpPEAEIsIeTCS YUYUTEIeM Ha OCHOBE MMEIOIIUXCS MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.

PaGouas  mporpamma  OpHEHTHpOBaHAa  Ha  IEJieBbIE  TPUOPHUTETHI,
chopmynupoBaHHbIe B denepaabHOil pabouel mporpaMMme BOCIIUTAHHS U B pabouei
nporpamme BocniuTanuss MAOY «MBanockast COIL» YBaTckoro MyHHIIMNIAIbHOIO
paiioHa

[Iporpamma mo OuoOJIOTHH COCTaBJI€HA Ha OCHOBE TPeOOBaHMIA K pe3ylbTaTaM
ocsoeHuss OOII COO, npencraBieHHsix B ®I'OC COO, a Takke Ha OCHOBE
XapaKTePUCTUKHN TUIAHUPYEMBIX PEe3yJIbTAaTOB JIYXOBHO-HPAaBCTBEHHOTO pPa3BUTHI,
BOCIIUTAHUS W COLMATU3alMU O0YydYalolmuxcs, MpeJCTaBICeHHOW B (denepanbHOU
paboueit mporpaMMe BOCHHUTAHUS M TOJICKUT HETMOCPEACTBEHHOMY MPHUMEHEHUIO
Py peanu3ainui 005S3aTeTbHOW YacTh 00pa3oBaTEIbHOM MPOTPAMMBI CPEITHETO
o01mero o6pa3oBaHws.

[Iporpamma mo Ouonoruu otpakaer ocHoBHbIe TpebOoBanus PI'OC COO k
JUYHOCTHBIM,  METalpeIMETHBIM W  TPEIMETHBIM  pe3ylbTaTaM  OCBOCHUS
o0pa3oBaTEIBHBIX IPOTPAMM.

[Tporpamma mo 6uonoruu MaéT MpeACTaBICHUE O MESIX 00YUYSHUs, BOCTIUTAHUS
W DPa3BUTHA OOYYAIONIUXCS CpPEICTBAaMH YYEOHOTO TMpEeAMETa, YCTaHABIMBACT
o0s3aTeNbHOE TIPEAMETHOE COACpIKaHUE, MPEAYCMAaTPUBACT pacpe/ie]ICHUE €ro Mo



KJlaccaM U CTPYKTYpHpOBaHHE €ro Mo pasjeilaM U TeMaM Kypca, HgaéT
pacmpeneneHue y4eOHBIX YacoB IO TEMaTHYEeCKHMM pas3ieiaM Kypca H
MOCJICIOBATEIPHOCT WX  HU3YYCHUS € y4E€TOM  MEKMPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTHKHM  Y4eOHOrOo  TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaroluXxcs, OMNpeaeNseT BO3MOXHOCTH MpeaMera s
peanuzanuy TpeOOBaHMU K pe3yidbTaTaM OCBOCHHUS MPOrPaMMBI CPEIHETO OOIIEro
oOpaszoBaHus, TpeOOBaHUMN K pe3yibTaTaM 00yueHHs] OMOJIOTHH, a TAK)KE OCHOBHBIX
BUJIOB JICATEIIBHOCTH 00 Yy4aIONIUXCHl.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue nOporpaMmbl, BBIJICICHHOE KYpPCUBOM, HE BXOAUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OuoJIOTUSI — KOMIUIEKCHas Hayka. Kpatkas ucropusi pa3BUTHS
Oouosioruu. buonornueckue HaykKu U U3ydaeMble UMHU npoosiemMbl. DyHIaMeHTabHbBIE,
MPUKJIAHBIE ¥ TTIOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OWoOJOTMH B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyUYHOU
kaptuHbl Mmupa. [lpodeccun, cBsizaHHbie C Owuonorueil. 3HaueHue OUOJIOTUU B
NPAKTUYECKON  JEATENIbHOCTA  YeJIOBEKAa: MEIUIMHE, CEIbCKOM  XO3SIHCTBE,
MPOMBIIUIEHHOCTH, OXPaHe MPUPO/IBI.

JdemoHncTpanuu

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. Hapsun, V.
I'apsen, I'. Mengens, B. U. Bepuanckuii, 1. I1. Ilagnos, U. 1. Meunukos, H. W.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpux, JI. K. benses.

Tabmumpel u cxembl: «CBsI3b OHOJIOTHM C JIPyrUMH Haykamu», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

JXuBble cucTeMbl Kak npeameT u3ydeHus: ouonaorund. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XUMHUYECKOTO COCTaBa, IHUCKPETHOCTh M LEJIOCTHOCTh, CJIOXKHOCTb U
yHOPAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHHu3aLus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPOBHM OpraHM3alvy KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOUYHbBIN, TKAHEBBIN,
OpraHW3MEHHBIN, MOMYJSIIMOHHO-BUJIOBOM, YKOCHCTEMHBIH (OMOTeOIEeHOTHYECKUIN),
ouocdepnsrii. [Iporeccrl, mporcxoasKe B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU
xuBoro. Kusup kak popma cymiectBoBanus Marepuu. Hayku, m3ydaromniye >KuBble
CUCTEMBI Ha Pa3HBIX YPOBHIX OPraHU3ALUU.

N3yuenue xuBbiXx cucteM. Meroasl Ouonormveckoi Hayku. HaOmiomenwue,
U3MEpPEHUE, IKCIEPUMEHT, CUCTeMaTu3auus, MeraaHanus. [lonstue o 3aBucuMON u
HE3aBUCUMOMW nepeMeHHou. [InanupoBanue skcriepumenta. [loctaHoBKa U mpoBepka
runote3. HyneBas rumotesa. Ilonstue BBIOOpKHM M €€ JOCTOBepHOCTH. Pa3dopoc B
Oouonornyeckux JaHHbIX. OIEHKAa JTOCTOBEPHOCTH TOJYYCHHBIX PE3yJIbTATOB.
[IprunHBI HCKAXKEHUS PE3YIABTATOB dKCNIEpUMEHTA. [[OHITHE CTAaTUCTHYECKOTO TECTA.

JdemoHcTpanumn

Tabmuuer u  cxembl: «OCHOBHBIE TpHU3HAKA KU3HWY, «buonorndyeckue
cucTteMbl», «CBONCTBA KUBOW MaTepum», «YpOBHU OpPraHU3AIUU KUBON TPUPOIBI»,
«CTpoeHue IKUBOTHOM KJIeTKH», «TkaHM IKHUBOTHBIX», «CHCTEMBI OpPraHoB
YeJI0BEeUYEeCKOro opranusMma», «buoreonenos», «buocdepay, «MeTonbl H3yyeHUS
YKABOU IIPUPOIBI».



O6opynoBaHue: nabopaTopHoe 000pyAOBaHUE ISl MPOBEACHUSI HAOIIOJICHHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnyeckas padora «licronb30BaHUE Pa3IMYHBIX METOJIOB NPU U3YYEHUHN
KUBBIX CUCTEM).

Tema 3. buoJiorusi KJIeTku

Kinerka — cTpykTypHO-()yHKIIMOHANIbHAS €IUHULA KUBOTO. VICTOpUS OTKPBITHS
kinetku. Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBanu, M.
HIneitnen, P. BupxoB). OCHOBHBIE NOJIO)KEHUSI COBPEMEHHOMN KJIETOUHON TEOPHUHU.

Metoasl  MOJEKYJISIpHOM W KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIHS,
xpomatorpadus, 31eKTpodope3, METOJl MEUYEHbIX aTOMOB, JIupdepeHIranIbHoe
HeHTpUyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue pukcuposanHvix Kiemox.

OnexkTpoHHass ~ MuUKpockomnusi.  Kongokanvnas — muxpockonus.  Bumanwvnoe
(npusicusneHHoe) usyieHue Kiemox.

JdemoHcTpanumn

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

Tabmumpl U cxembl: «CBETOBON MUKPOCKOID», «DJIEKTPOHHBIM MHKPOCKOID,
«VcTopust pa3BUTHS METO0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaThl PacTUTEIIBHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

IIpakTnyeckass padora «lM3ydyeHne METOMOB KIETOYHOH  OHOJIOTHHU
(xpomatorpadusi, anexrpodopes, nuddepeHimaibaoe eHTpudyrupopanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XHWMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U yIbTPaMHUKPO3JIeMEeHThl. Bona
U e€ poJib KaK pacTBOPUTENS, PEAreHTa, ydyacTHEe B CTPYKTYPUPOBAHUU KIETKH,
TEIUIOPETYISAIMU. MUHepaabHbIe BEIIECTBA KIETKHU, UX OMOJorhyeckas poiib. Poib
KaTHOHOB M AaHMOHOB B KJIETKE.

Opranuueckue BemiecTBa KJIETKH. buonormuyeckue mnonumepsl. benku.
AMHMHOKHUCTIOTHBIM cocTaB OenkoB. CTpYyKTyphl O€IKOBOW MoOJeKyibl. IlepBuunas
CTpyKTypa Oenka, TMeNTUIHAs CBS3b. BTOpUYHAsg, TpeTU4YHas, YETBEPTUUHAS
cTtpykrypel.  Jlenarypamus.  CoiictBa  OenkoB.  Knaccubukammst — OenkoB.
buonornyeckue pynkumuu 6emkoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapupl, Aucaxapyuabl, OJUTOCaXapulbl U MOJIHCAXAPUJIBI.
O0mmit TUTaH  CcTpoeHus W (DU3UKO-XMMHYECKHE  CBOWCTBA  YTJIEBOJIOB.
buonornyeckne GyHKIMM yTIIeBOIOB.

Jlumupel. [wapodunsHO-THAPOGOOHBIE cBOWcTBAa. Kiaccubukamnus IUMHUIOB.
Tpurmunepunsl, dochonunuasl, BOCKH, CTEpOWIbl. buomornueckwe ¢GyHKINUN
munaoB. OOIMe CBOMCTBA OMOJOTHYSCKUX MEMOpPaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. CtpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunsr. [Ipuanun kommiementapaoctu. [Ipasuno Yapradda. Ctpykrypa JJHK
— JBOMHas crupayib. MecToHaxoxaeHue u Ouonorndeckue pynkumu JHK. Bunasl
PHK. ®yukuuu PHK B kieTke.



Crpoenne mosekynsl AT®. Makpospruueckue cBsizu B Moiiekyiae ATO.
buonornyeckue ¢pynkuuum AT®. BoccTaHOBIEHHbIE MEPEHOCUUKH, UX (DYHKIIUU B
Kietke. /[pyeue uyxneozuompugocpamor (HTD). CexBenupoBanue JJHK. Memoouwt
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouojorusi: OMOXMMHUYECKHE U OuoPuU3MUecKue HCCIICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOeKyI. Moderuposanue cmpyKmypbl
U yHKYUti OUOMONEKYT U UX KOMNIeKkco8. Komnbromepnbiil ousatin u opeanudeckuil
cuHme3 OUOMONEKY]l U UX HENPUPOOHBIX AHATI0208.

JdemoHcTpanumn

[optperst: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. @pankinun, O©.
Conrep, C. [Ipy3unep.

Huarpammel: «Pacnpenenenne XMMUYECKUX AJIEMEHTOB B HEKUBOW MPUPOEL,
«Pacnpenenenne XuMHUECKUX AJIEMEHTOB B )KMBOU MPUPOJE».

Tabmumpr u cxembl: «llepuoanueckas TabnHIla XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHue MOJIEKyJbl BOJIbI», «BemiecTtBa B coctaBe opraHusmoBy», «CTpoeHue
MoJIeKyJbl  Oenka», «CTpyKTyphl O€nKOBOM MOJEKYNbD», «CTpOe€HHE MOJEKYI
yriaeBoaoB», «CTpoeHne MosieKys TunuaoBy, « Hykinennossie kucinoto», «CTpoeHue
MousieKysnbsl ATO».

O6opynoBaHue: XuMudeckas 1mocyzia 1 000pyJ10BaHue.

JlabopaTopHas paGora «OOHapyxeHHe OETKOB C IMOMOIIBI0 KAaYECTBEHHBIX
peaKum».

JlabopaTopHas padora «lccineqoBaHne HYKJIEHMHOBBIX KHCJIOT, BBIJIECICHHBIX
U3 KJIETOK Pa3JINYHbIX OPraHU3MOBY.

Tema 5. CTpoeHne U yHKIUN KIETKH

Tunel KIETOK: JyKapuoTHYeCKass U Ipokapuotnyeckas. CTpyKTypHO-
(G yHKIIMOHAIBHBIC 00pa30BaHUS KIICTKH.

Crpoenue mpokapuoTHUYecKor KieTku. KieTtodHnas cTeHka OakTepuil M apxew.
Oco0eHHOCTH CTPOCHHS TeTepPOTPOGHON U aBTOTPODHON MPOKAPUOTUUSCKUX KIIETOK.
MecTo u poJib IPOKapHOT B OMOIIEHO3aX.

Crtpoenrie U (pYHKIIMOHMPOBAHUE DYyKApHUOTUUYECKOW KieTku. [lmasmaruueckas
MeMOpaHna (rurazmanemma). CTpykTypa IIa3MaThdeckod memOpanbl. TpaHcmopt
BEIECTB Yepe3 IIa3MaTUUYecKyto MeMOpaHy: maccuBHbIN (nuddy3us, obneryéHHas
mubdy3us), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Tonmynmponuiaemocts MemOpanbl. PaGoTa HaTpuii-kanueBOTO Hacoca. DHAOIUTO3:
MUHOIMTO3, (harormuTo3. Dx3omuTo3. Knerounas crenka. CTpykTypa u (yHKIUA
KJIETOYHOUW CTCHKU PacCTCHHM, rprOOB.

[utommaszma. Ilutozonb. Iutockener. [IBwkeHue nuTomiazMbl. OpraHou bl
kieTku. OgHomMeMOpaHHbIE OpraHOUbl KIETKU: dHJoIazMmatudeckast cetb (DI1C),
anmapaT [oapaXku, JHM30COMBI, HUX CTpoeHHMe © (QyHKUMH. B3auMocBs3b
OTHOMEMOpPAHHBIX OPraHoOMJOB KIeTKU. CTpoeHuEe TpaHyISIPHOIO PETUKYIyMa.
Mexanusm Hanpaenenusi 6eaxog ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['nankuii (arpaHysisipHbIA) 3HAOIIIA3MATUYECKUN PETUKYITYM.
CekperopHast ¢yHkuus anmnaparta [onpaxu. Moougurkayus 6enkos 6 annapame



Tonvoorcu. Copmuposka 6enkos 6 annapame [onvooicu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonn pactutenbHbix ki1eTok. Kimerounsiid cok. Typrop.

[TonyaBTOHOMHBIE =~ OpPraHOWABl  KJIETKHA:  MUTOXOHAPHUH,  IUIACTHUJBIL.
LIpoucxooicoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeorcrkosckuu, JI.
Mapeynuc). Ctpoenne u (DYHKIMHM MUTOXOHApUM U 1uiactui. llepBuuHbIe,
BTOPUYHBIC U CJIOXKHBIC TIACTUIBI (POTOCUHTE3UPYIOUIUX IYKAPHUOT. XJIOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannsie opranounbl kietku Crpoenne W (yHKUMHM HEeMEMOpaHHBIX
OpraHouJIOB KJIETKHU. Pubocomsl. IIpomesicymounvie Gunamenmeoi.
MukpodunameHTsl.  AkmuHosvle  Mukpoguiamenmsi.  MBpIlIEUHbIE  KJIETKH.
Axkmuno8vle KOMNOHEHmMbl Hembluieunblx Kiemok. Muxporpybouku. Kierounsiii
neHtp. CrpoeHue © JBUKEHUE JKTYTHKOB U pecHUYeK. MUKpoTpyO0ouKu
muTornasMel. Llentpuons. benku, accoyuupoeanmnvlie ¢ MuxkpoguiameHmamu u
muxkpompybooukamu. Momopusie 6enxu.

Anpo. O6osouka snpa, XpoMaTHH, KapuoILia3Mma, SAPBIIIKH, UX CTPOSHUE U
bynkuuu. SnepHbiid  OenkoBbI  MaTpukc. [IpocTpaHCTBEHHOE pacIOIOKEHUE
XpOMOCOM B HUHTeppazHOM siape. Jyxpomamun u 2emepoxpomamur. benku
XpOMaTUHA — TUCTOHBI. Jlunamuxa s0epHol 00010uKu 6 Mmumo3ze. Hoepmulil
mpauncnopm.

Knerounsie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK JYKaApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpamuun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuuer u cxembl: «CTpoeHHE DYKapHOTHYECKOM KieTkuy, «CTpoeHue
AKUBOTHOM KIETKN», «CTpOEHUE PaCTUTEIbHOU KIETKN», «CTpOEHHE MUTOXOHIPUNY,
«Anpo», «CtpoeHne NpoKapuoTUYECKOU KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMpPENapaThl PaCTUTEIBHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepuaIbHBIX KIETOK.

Jlaboparopnass  paGora  «l3ydyeHue CTpO€HHUA  KIETOK  Pa3IMYHBIX
OpraHU3MOBY.

IIpakTuuyeckas padora «l3ydeHne CBOMCTB KIETOYHON MEMOPAHbBI.

JlaGoparopnass pabora «lccrnenoBaHue IUIa3MoOJiM3a U JIETUIa3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IIpakTnueckas padora «/3yueHue NBHXKEHHUS IIUTOIUIA3Mbl B PACTHUTEIbHBIX
KJIETKax».

Tema 6. O0OMeH BellecTB M NPEeBpPallleHUE YJHEPIrUU B KJIETKe

AccUMWISIMA U AUCCUMMIIALIMS — JIBE CTOPOHBI MeTabonu3Mma. Tunbsl oOMeHa
BEIIECTB: aBTOTPO(DHBIAN U TeTepOTPOdHBIA. YdYacTHe KHCIOpPOoJa B OOMEHHBIX
mporieccax. JHepreTudeckoe odecreueHue kinetku: npespamenne AT B 0OMeHHBIX
mporieccax. DepMEHTATUBHBIN XapakTep peakuil KIETOYHOro MeTaboau3Ma.
depMeHTHI, X CTPOCHHE, CBOMCTBA W MexaHu3M neictBus. KopepmenTsl. OTnmuns
(hepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-akTuBaTOphl U OEJKU-



MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIMN OT Pa3IUYHBIX
(dbakTopoB.

IlepBUYHBIE CHUHTE3 OpPraHUYECKUX BEIIECTB B KiIeTKe. POTOCUHTES.
AHoKcueennvlll u okcueeHHbvlll Gomocunme3 y 6bakmeputi. Ceemocobuparowjue
nueMeHmvl U NUSMeHmbl peakyuoHHo2o yeHmpa. Ponb XJIOpOIMaacToB B Ipolecce
¢orocunTesza. CBetoBass U TeMHOBas (azbl. Pomoovixanue, Cs., Cs. u CAM-munsvi
gomocunmesa. [lponykTuBHOCTh (hoTOCHHTE3a. BingHue pa3nuuHbIX (akTopoB Ha
CKOpOCTh (hoTocHHTE3a. 3HaUEHUE (DOTOCHHTE3A.

XEMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUUIUpPYOKUEe OakTepuu, Kenez00akTepuu, CcepoOdaKTepuu, BOJOPOAHbBIC
OakTepuu. 3HaUCHHE XEMOCUHTE3A.

Ana’poOHble opraHu3Mbl. Buasl Opokenus. [IponykTbl OpokeHus U HX
UCIIOJIb30BaHUE  YEJIOBEKOM. AHa’poOHBIE MHUKPOOPTraHHU3Mbl KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN OOJIE3HEH.

AdpoOHBIE OpraHU3MBbl. JTallbl YHEpPreTudeckoro oomena. [loaroroBuTenbHbIN
sTan. [ mKonu3 — 6eCKUCIOPOIHOE PACHICTUIEHUE TITFOKO3bI.

buonoruyeckoe oxkuciaeHue, WM KIETOYHOE JibIxaHue. Pojgb MUTOXOHIpHIl B
nporeccax Ouojoruyeckoro okucienus. luxnuueckue peakuuu. OKUCIUTETbHOE
dbochopunupoBanue. Suepeus memopannoz2o epaduenma npomonos. Cunmesz ATD:
paboma npomonnoti AT®-cunmasel. llpeumyiecTBa a’poOHOTO TyTH OOMEHa
BEIIECTB Nepel aHadpOOHBIM. D(HPEKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

JdeMoHCcTpamuun

IToptpetsr: JIx. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuuer u cxembl: «DPoTOCUHTE3», «IDHEpreTuyeckuit odOMen», «buocunres
6enka», «CtpoeHue pepMeHTa, «XeMOCUHTE3.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE ISl TMPUTOTOBICHUS
MNOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi padora «/3ydyeHHe KaTaJIUTHUYECKOW aKTUBHOCTH (PEPMEHTOB
(Ha MpUMeEpe aMUJIa3bl UK KaTajasbl)».

JlaGopaTtopnas pabora «V3yueHue (epMEHTATHBHOTO  pacCIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIbHBIX U KUBOTHBIX KIETKAX).

JlaGopaTtopuas  paGora «CpaBHeHue mporeccoB  (orocuHTe’a U
XEMOCHUHTE3a.

JlabopaTopHas pa6ota «CpaBHEHHUE ITPOIIECCOB OPOKCHHS U ABIXaAHUS.

Tema 7. HacaeacrBenHast uHpopManus U peaju3anus eé B KiIeTKe

Peakuun matpuuHoro cuurtes3a. [IpUHIIMI KOMIUIEMEHTApHOCTH B PEaKIUAX
MaTPUYHOTO CHHTe3a. Peanmuzanus HacjaeICTBEHHOW WHpopmanuu. ['eHeTmyeckuit
KoJ, ero cBoucrBa. Tpanckpunuus — wmatpuudbii cuHTe3 PHK. [IpuHnumnsr
TPAHCKPUMIMHU: KOMIUIEMEHTAPHOCTh, AHTUINAPAIEIbHOCTb, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kniemke. Hexooupyrowue PHK.



Tpancnsuusa u e€ sranel. Yuactue TpaHcnoptHbix PHK B OnocunTese Oenka.
VYcnoBust Ouocunte3a Oenka. KoaupoBanue amuHoOkucior. Pomab pubocoMm B
OouocuHTese Oenka.

Cospemennvle npedcmasienusi o cmpoeHuu 2enos. OpraHuzanuss TeHOMa y
MPOKAPUOT M JYKApUOT. Perymndius akTUBHOCTH TE€HOB y MOpokapuoT. ['mmoresa
onepoHa (®. XKako0O, XK. Mano). MonexynapHvie MexaHuzMbl dKCAPeCcCUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomwsi eenog. Perynsuus OOMEHHBIX
MpOLECCOB B KieTKe. KileTouHbIi roMeocTas.

Bupychsl — HeksieTounble (OpPMBI KU3HH U OOJMratHeie napasuthl. CTpoeHUe
IPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbll YUK
JHK-cooepocawux  eupycos, PHK-cooepoicawux supycos, baxmepuogpazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHble 3a00eBanus 4enoBeka, )KUBOTHBIX, pactenuit. CITM]I, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamura: unmeepayus u anmanuz 6orvuux maccusos («bigdata»)
CMPYKMYPHLIX Ouoio2udeckux oaumHvix. Hanomexnonozuu 6 o6uonocuu u meouyuHe.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKHI.

Tabmumpl u cxembl: «buocuHTe3 Oenkay, «l'eHeTndeckuii Koa», «Bupycebi»,
«bakrepuodarmny.

IIpakTuueckas padora «Co3aHne MOJIEINA BUPYCay.

Tema 8. ’Kn3zHeHHBIH HUKJ KICTKH

Knerounsri 1uuki, ero mnepuoisl u peryisuus. HWHtepdasza u  MHUTO3.
Oco0OeHHOCTH TIpOIecCOB, MpoTekaromux B wuHTepdasze. [loaroroBka KIETKH K
NESJICHUIO. [IpecunTeTnueCcKui (MOCTMUTOTHYECKHUIA), CUHTETHYECKUA U
MOCTCUHTETUYECKUM (TPEMUTOTUYECKHI ) Tepruoabl HHTEp(Pa3bl.

Matpuunsiii cunte3 JHK — pemnmukanms. [lpunouner perumkanuu JIHK:
KOMIUIEMEHTapHOCTh,  IOJIYKOHCEPBAaTUBHBIA  CHHTE3,  AHTUNAPAJUIEIbHOCTD.
Mexanusm pemukanuu JIHK. Xpomocombl. Ctpoenune xpomocoM. Tenomepsl u
TeaoMepa3a. XPOMOCOMHBIM HaOOp KIETKH — KapuoTull. JIMIUIOMOHBIA W
rarionIHbIA  HAaOOpbl  XpoMocoM. ['oMonormuneie  Xpomocombl.  [lonoBeie
XPOMOCOMBI.

Henenue kietku — muto3. CTaanuu MUTO3a U MPOUCXOJIAIINE B HUX MPOLIECCHI.
Tunbel muto3a. Kaprokunes u nutoknHes3. buonorndyeckoe 3HaueHUE MUTO3A.

Perynsiuusa murtotmueckoro nukia kiaeTku. [IporpamMmmupyemas KieTouHas
ruberp — arnomnTo3s.

Knerounoe simpo, XpomocoMmbl, (yHKIIMOHAJIbHAsi TEHOMUKA. Mexaruzmobl
nponugepayuu, oupdepenyuposxu, cmapenus u eubeau Kiemok. «lugposas
KiemKka» — ououngpopmamuveckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpanumn

Tabmunbl u cxembl: <«OKW3HEHHBIM LMK KIETKH», «Mutosyn, «CtpoeHue
xpomocom», «Perukanus JJTHK».



O6opynoBaHue: CBETOBOW MHUKPOCKOMN, MHUKporpenapathl: «MHUTO3 B KJIETKax
KOpELIKA JIYKa.

JlaGoparopHuasi padora «3yuenne XpOMOCOM Ha TOTOBBIX
MHKPOIIPENapaTax».

JlabopaTopHasi pab6ora «HaGnroneHne mMuTo3a B KIETKaX KOHYHMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. Ctpoenue n pyHKIMH OPraHUM3MOB

buonoruyeckoe pazHoodpaszue opranu3smMoB. OIHOKIETOUHbBIE, KOJIOHUAIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTU CTPOEHHUS M KU3HEAESITENIbHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKJIETOUYHBIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIHU, APYTUe
npotucTsl. KosloHnanpHbIE OpraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI
opranoB. OpraHusm Kak euHoe 1emnoe. I'omeocTas.

Tkanu pactenuil. TUNbl pacTUTENBHBIX TKAHEH: 0Opa3zoBaTesbHAsA, TOKPOBHAS,
NpoBOAsAIIAs, OCHOBHas, MexaHudeckas. OcCOOEHHOCTH CTpoeHHs, GYHKUUNA U
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTeHUM.

TkaHM >KMBOTHBIX M 4YeJOBEKa. THUIBl KUBOTHBIX TKAHEN: SMUTEIHAIbHASA,
COCIMHUTENIbHAS, MbIlIeYHas, HepBHas. OCOOEHHOCTH CTpoeHHs, (QYHKUMA U
PACIIONOKEHHS TKaHEN B OpraHax *KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE W TE€HEpaTUBHbIE OpraHbl pacTteHuil. OpraHbl H
CHUCTEMBI OPTraHOB KUBOTHBIX U YesoBeka. DyHKIMU OpraHoB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pacreHuil. CKeneTsl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyxHbIil U BHyTpeHHUW ckeneT. CTpoeHne U THUIIbI
COEIMHEHNUS KOCTEM.

JIBukeHne opraHu3MoB. [[BrkeHne OTHOKJIETOYHBIX OPTaHU3MOB: aMEOOUTHOE,
KIYTUKOBOE, PECHUYHOE. JI[BMKEHHWE MHOTOKIETOYHBIX PACTEHUN: TPONU3MBI U
HacTuU. J[BUKEHUWE MHOTOKJIETOUYHBIX KMBOTHBIX M YEJIOBEKA: MBIIICYHASI CHUCTEMA.
Pednekc. CkeneTHbie MBI U UX padoTa.

[Tutanue opranu3moB. Ilornomienre BoAbl, YIIIEKUCIOTO ra3a U MUHEPAIbHBIX
BEILIECTB pacTeHUsIMU. [Iutanue KMBOTHBIX. BHYTpHUIIOIOCTHOE ¥ BHYTPUKIETOYHOE
nuieBapenre. lluTaHue mNMO3BOHOYHBIX JKUBOTHBIX. OTHAENbl MNUIIEBAPUTEIBHOIO
TpakTa. [InmesBapurenbHble xenesbl. [IumeBapuTenbHas cucTeMa 4eaoBeKa.

Hpixanue opranu3MoB. Jlpixanue pacrteHuid. [Ipixanue >kuBOTHBIX. uddy3us
ra3oB u4epe3 NOBEPXHOCTh KIEeTKU. KoykHoe nbixanue. JlpIxaTeinbHas MOBEPXHOCTD.
XKabepnoe un nérounoe npixaHue. J[pIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIOLMOHHOE  YCIIO)KHEHUE  CTPOEHUs JIETKMX  I103BOHOYHBIX  JKUBOTHBIX.
JlpixaTenpHass cucTemMa 4YenoBeKa. MexaHW3M BEHTWIALMU JIETKUX y NOTHL U
MIeKonuTaommx. Perymsimus apixanus. J{prxatenbHpie 00bEMBI.

TpaHcropT BEWIECTB y OPraHMW3MOB. TpPaHCHOPTHBIE CUCTEMBI PACTEHHM.
Tpancnopr BemiecTB 'y JKHBOTHBIX. KpoBeHOCHas cucremMa U €€  Oprassl.
KpoBeHnocHas cuctema no3BOHOYHBIX )KMBOTHBIX M denoBeka. Cepaue, KpOBEHOCHBIE



cocyabl U KpoBb. Kpyru kpoBooOpalieHusi. DBOIIOLUOHHBIE YCIOKHEHUS CTPOCHUS
KPOBEHOCHOW CHCTEMBI TI0O3BOHOYHBIX )KUBOTHBIX. PaboTa cepana u e€ peryiasuusi.

Beinenenue y opranuzmosB. Beinenenue y pacteHuil. Bolnenenue y JKUBOTHBIX.
CoxkpatutenbHble Bakyoau. Oprasbl BbiaeneHus. @uibTpaius, ceKpenust 1 o0paTHOe
BCAChIBAHUWE KAaK MEXaHU3Mbl pabOThl OpraHoB BblAesneHHs. CBs3b MOJIOCTH Tela ¢
KPOBEHOCHOW M BBIJICIIUTEIILHON CUCTEMaMU. BhieneHne y mo3BOHOUYHBIX )KMBOTHBIX
u yenoseka. [louku. Ctpoenue u ¢pyHkumonupoanue Hegpona. OOpazoBaHue Mouu
y 4EJIOBEKa.

3ammTa y OpraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Croopsl
OakTepuil U LUCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX pacTenuil. Kyrtukyna.
CpencTBa macCUBHOM M XUMHUYECKOM 3aIIUThI. OUTOHIINIBI.

3anmTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIE. 3alIUTa
opranusMma ot 6osne3neil. UMMmyHHas cucrema yenoBeka. KiieTouHblit 1 ryMopasibHbIN
UMMYHUTET. BpoxaEHHbIA U npuoOpeTEéHHbIi cnenupuyeckuii UMMYyHUTET. Teopus
KJIOHaJIbHO-ceiekTuBHOro uMmynutera (II. Dpnux, ®@. M. bepuer, C. Tonerasa).
BocnanurtenbHble OTBETHI OpraHu3MoB. PoJib BpOXKIEHHOTO UMMYHUTETA B Pa3BUTUU
CHUCTEMHBIX 3a00JICBaHUI.

PazgpaxxumocTs W perymanus |y ~ OpraHu3MoB. Pazapaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3npa)kuMocTh U peryisinusi y pacTeHUH.
PocroBble BellecTBa U MX 3HAYEHUE.

HepBuas cuctema u pedaexkropHas peryisius y uBoTHbIX. HepBHas cucrema
U €€ OTAenbl. OBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOW CHUCTEMBI Y
KUBOTHBIX. OT/ENbl TOJIOBHOTO MO3ra I03BOHOYHBIX JKMBOTHBIX. Pediexc u
pednexropHas nyra. besycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHasg perynsiuust U 3HAOKPUHHAs CUCTEMa >KUBOTHBIX M YEJIOBEKA.
JKenesnl 3HOIOKPUHHON CUCTEMBI U UX TOPMOHBI. [[eiicTBME TOpMOHOB. B3auMocCBs3b
HEPBHOH W PHIAOKPUHHOM crucTeM. [ nmnorasamo-runoduszapHas cucreMa.

JdeMoHCTpanuu

[Toptper: U. I1. I1aBinos.

Tabmuuet uw  cxembl: «OTHOKJIETOYHBIE BOJOPOCHN», «MHOTOKIETOUHbIE
Bojopocnny», «baktepuny», «llpocteitimmey», «Opranbl LBETKOBBIX PACTECHUN»,
«CucteMbl  OpraHoB  IO3BOHOYHBIX  JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanm pactenuit», «KopHeBbie cuctemb», «CTpoeHHE CTEOISI»,
«CTpoeHHEe IJHUCTOBOM IIACTUHKWY», «TKaHUW KUBOTHBIX», «CKeNeT 4YeIoBeKay,
«ITumeBapurenbHas cucreMay, «KpoBeHoCHas cucremay, «/lpIxarenbHas cucremar,
«HepBHas cucrema», «Koxa», «Mpimednas cucteMay, «BbplaeanTenbHas CUCTEMA,
«OHIOKPUHHAS CHCTEMAY, «CTtpoeHue MBILILIBDY, «AMMyHUTETY,
«Kumeynononoctueie», «CxeMa nuTaHUs pacTeHui», «KpoBEHOCHBIE CUCTEMBI
MMO3BOHOYHBIX  JKUBOTHBIX», «CTpoeHue ruiape», «CTpoeHue IUIaHApUNY,
«BuyTpennee cTpoeHue moxaeBoro uepBs», «HepBHas cuctema pwid», «HepsHas
cucrema Jarymkm», «HepBHas cucrema npecMbIkarommxcs», «HepBHas cucrema
nruly, «HepBHas cucrema wMiekonurtaromux», «HepBHas cucrema denoBekay,
«Pedexcy.



O6opynoBaHuEe: CBETOBOM MHUKPOCKOIN, MHUKpOMNpenaparbl OJHOKICTOUYHBIX
OpPraHu3MoOB, MUKpOIpenapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, WIJIOKOXKHX, >KUBBIE JK3EMIUISIPhl KOMHATHBIX pacTeHUM, repdapuu
pacTeHUl  pa3HBIX  OTHEJIOB, BJIAXHBIE TMpenapaTtbl JKUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUJICKIIMM OECMO3BOHOUHBIX JKMBOTHBIX, CKEJIET 4YeJoBeKa,
o0opyI0BaHUE MJi JEMOHCTpAIlMU MOYBEHHOTO W BO3JYIIHOTO MUTAHUS PACTEHU,
pacuierieHus Kpaxmaya U OenKoB moj JeicTBueM (epMEeHTOB, 000pYyIOBaHUE IS
JIEMOHCTPALMM ONBITOB II0 U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKMX, MEXaHW3Ma
JIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGopaTropHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabopaTopHas padora «3yyeHrne opranoB IBETKOBOT'O PACTEHHUSI.

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

dopMbl pPa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJIKOYash BETeTaTHUBHOE) H
noyioBoe.  Buubl  Oecrnojioro  pa3MHOXEHHUs:  [MOYKOBaHUE,  CIOPYIISINA,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. IlomoBbie kineTku, WM rametel. Meio3. Craguu
Mmenosa. IloBenenune xpomocom B menose. Kpoccunrosep. buonorndeckuit cMbICa
Mel03a ¥ MOJIOBOTO Mpo1ecca. Melo3 U €ro MecTo B JKU3HEHHOM LIUKIIE OPraHU3MOB.

[IpenzapoasiiieBoe pa3zputue. ['aMeToreHes y >KMBOTHBIX. [l0JIOBBIE Keye3bl.
OO0pa3zoBaHue W pa3BUTHE MOJOBBIX KIeTOK. Crnepmarorene3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOopeHne ©  AMOpPUOHAIBHOE  pPa3BUTHE SKUBOTHBIX. (CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NuauBrayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPUOIIOTHUSL — HAayKa O
Pa3BUTHH OPTaHU3MOB. MopgoeceHe3 — oO0Ha u3 21a8HLIX NPoOIeM IMOPUOTIOSUL.
Konyenyus mopghocenos u mooenu mopghozcenesza. Craguu smMmOpuoreHesa >KMBOTHBIX
(ma mpumepe masarymku). JpoOnenue. Tumbl apoOneHus. /JemepmunuposanHoe u
HedepMuHuposannoe Opobaenue. bnacmyna, munvr  6aacmyn. (OcobeHHOCTU
IpOOJICHHsS] MJIICKOIUTAIONIMX. 3apOJbIIIeBble JIMCTKU (TacTpyssius). 3akiajaka
OpPraHoB M TKAaHEW W3 3apOJBILICBBIX JIMCTKOB. B3anMHOE BIHsSHUE 4YacTei
Pa3BHUBAIOIIETOCS 3apObiiia (3IMOpHOHAIbHAS UHAYKITHS). 3aKIaKa IIaHa CTPOSHUS
KMBOTHOTO KaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJCUCTBUM TI'€HOB. BinsHue Ha
AMOPHUOHATHHOE PA3BUTHE PA3IMYHBIX (DaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. l[locToMOpuoHaneHbIil mepuox. Ilpsamoe u
HernpsiMoe pa3Butue. Passutue ¢ MeraMopdo3oM y 6€CrIO3BOHOYHBIX M TIO3BOHOYHBIX
KUBOTHBIX. buosornyeckoe 3HaueHHWE MPSAMOrO M HEOPSIMOTO Pa3BUTHUS, UX
pacrpocTpaHeHue B mpupoje. Turbl pocTa KMBOTHBIX. DaKTOPhI PETyJsLIUA POCTa
KUBOTHBIX W dYenoBeka. CTaauy MOCTIMOPUOHAIBHOTO PAa3BUTHSA Y KUBOTHBIX U
yenoBeka. [lepuonbl oHTOTeHE3a denoBeka. CTapeHne U cMepTh Kak OMOIOTHYECKHE
IIPOLIECCHI.

PazmHoxxenne u pasputue pacteHuid. ['ametoputr m cmopodut. Meito3 B
KU3HEHHOM 1K€ pacteHuil. OOpa3zoBaHue crop B mpouecce meiio3a. ['amerorenes



y pactenuil. OIIOJOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpPraHu3MoB. J[BoHHOE
OIUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OO0pa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl pETyJsLMN OHTOI€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHcTpanuun

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

Tabmunpl u cxembl: «BeretaTuBHoe pa3sMHOXKeHUE», «Tumbl Oecrnosoro
pasMHOXEHUSD», «Pa3MHOXEHME XJIAMUJIOMOHAAb», «Pa3MHOXKEHUE SBIJICHBI»,
«Pa3MHOXeHue Tuape», «Meio3», «XpoMocombly, «l'amerorenes», «CtpoeHue
SUUEKIETKH M crnepmaro3onnay, «OCHOBHBIE CTaauM OHTOreHesa», «lIpsmoe u
HEMpSIMOE pa3BUTHEY», «Pa3BuTHe MalicKoro xyka», «PazButue capanuny», «Pa3Burtue
JTATYIIKWY, «J[BOMHOE OIIOIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «CTpOEHUE CEMSH
OJIHOJIOJIBHBIX U JIBYJIOJBHBIX PAaCTeHUN», «JKW3HEHHBIN LUK MOPCKOW KaIyCThD»,
«OKW3HEHHBIN UK MXa», «KU3HEHHBIN LUK NanoOpOTHUKA», «KU3HEHHBIH LMK
COCHBI».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpENapaThl SUMEKICTOK MU
CIIEpMAaTO30M/I0B, MOJIeNb «I MK pa3BUTHSI JISTYILIKN.

JlaGopaTropHass padora «/3ydyeHue CTPOCHMS MOJIOBBIX KIJIIETOK Ha TOTOBBIX
MHUKpOTIpenaparax».

IIpakTuyeckass padora «BbisiBIEHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaboparopHass pab6ora «CTpoeHHME OpraHoB Pa3sMHOXKEHHUS  BBICIIMX
pacTeHun».

Tema 11. I'eHeTmka — Hayka 0 HACJEACTBEHHOCTHM M HM3MEHYHMBOCTH
OPraHu3MoOB

WcTtopus craHOBIEHUS U Pa3BUTHUSA F€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Poinp OTE€UECTBEHHBIX YUYEHBIX B PA3BUTHUH TC€HECTHKH.
Pa6oter H. K. Konsiosa, H. 1. Basunona, A. H. benoszepckoro, I'. JI. Kapnedenko,
10. A. ®dummnaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHE TMOHSATHS U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIN W PELECCUBHBIN
MpU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAs JIUHUS, THOPUIBI, TEHOTHUI, ()EHOTHII.

OcHoOBHbIE METO/IbI TE€HETHUKH: TUOPUIOIOTHUECKHH, LUTOJIOTUYECKU U,
MOJIEKYJISIPHO-T€HETUYECKHM.
JdemoHcTpanumn

[Toptpetsr: I'. Menpens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, }0. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabmutel u cxembl: «MeToabl TEHETHKNY, «CXeMBbI CKPEITUBAHUS.

JlaGopaTtopHas  paGora  «Jlpozodpmma kKak  OOBEKT  TEHETHUYECKHX
HCCIIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii  3akoH MeHgenss —  3aKOH
eauHooOpasusi THOpuAO0B repBoro nokosieHus. llpaBuno pomuHupoBaHusa. Bropoii



3aKkOH MeHzenss — 3aKOH paclleIUIeHus MNpU3HAKOB. lluTosIOrMYecKkue OCHOBBI
MOHOTMOPHIHOTO CKpeliuBaHus. ['unoresa 4ucToTsl ramer.

AHanusupyroniee ckpemnBaHue. IIpoMeXyTOUYHBIN XapakTep HacIeAOBaHUS.
Pacuiemienre npu3HakoB IPU HEMTOJIHOM JTOMUHUPOBAHUU.

HuruOpuaHoe ckpeniuBanue. TpeTuil 3akoH MeHzaens — 3aKOH HE3aBHCHUMOIO
HacJe10BaHus NMpU3HAKOB. L{uTomornueckre OCHOBbI TUTMOPUIHOTO CKPEIIUBAHUS.

CuemnienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CrermieHHoe
HAaCJIEJOBAaHUE T€HOB, HAPYIIECHUE CLEIUIEHN MEXKYy F€HaMH. XPOMOCOMHAasl TEOPHUs
HACJIECTBEHHOCTH.

I'eneTuka mona. XpoOMOCOMHBI MEXaHM3M ONPENENICHHS I0Ja. AyTOCOMBI U
IOJIOBBIE XpOMOCOMBI. ['OMOrameTHBlii M TeTeporaMeTHbId ToJ. ['eHeTndeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue Npu3HAKOB, CLEIUICHHBIX C ITIOJIOM.

I'enoTun kak nenoctHas cucrema. [meloTponusi — MHOKECTBEHHOE JEHCTBUE
resa. MHOXECTBEHHbI  aymienu3M. B3anMmonelcTBUE  HEaJUIENIbHBIX  T'€HOB.
KomnniementapHocTs. Onuctas. [lonumepusi.

I'eHeTnyeCcKkHil KOHTPOJIb Pa3BUTHSI PACTEHUM, KUBOTHBIX M UEJIOBEKA, a TAKKE
(U3HOTOTHYECKUX MPOIIECCOB, MOBEJACHUS U KOTHUTUBHBIX (pyHKIMi. ['eHeTnueckue
MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3IMH — Mapa3suT» U

«XO35IMH — MHUKpOOMOM». ['€HeTHYeCKHe acleKThl KOHTPOJISI U H3MEHEHHUS
HACJICJICTBEHHOW UH(POPMAITUHU B MIOKOJICHUSIX KJIETOK U OPTaHU3MOB.
JdeMoHCcTpamuun

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

Tabmumpl 1 cxembl: «I[lepBblif U BTOpO# 3akoHBI Mennaens», «TpeTuil 3akoH
MeHnnens», «AHaIU3Mpymllee CKpemuBaHue», «HemnoiHoe ITOMHHUpPOBAHUEY,
«CrerieHHOe  HaclieJoBaHWE TMPU3HAKOB Yy Japo3oduiib», «['eHeTnka moman,
«Kapuotun  yenoBeka», «Kapuotunm  apozodwmiel»y, «KapuoTum — OTHIBD,
«MHOECTBEHHBIN ajIean3mM», «B3anMoieicTBHE TEHOBY.

O6opynoBaHue: MOJIENb JIs JIEMOHCTPAIMHM 3aKOHOB €IUHOO00pa3usi THOPHUIOB
NIEPBOTO TOKOJIEHUSI M PACLIECIJIEHUS MPU3HAKOB, MOAENb JJIsl IEMOHCTPALIMU 3aKOHA
HE3aBUCHUMOTO HACJEAOBAaHUS NMPU3HAKOB, MOJIENb JJIsl IEMOHCTPALIMK CUEIJIEHHOIO
HACJIeI0BaHUS MPU3HAKOB, CBETOBOW MUKPOCKOII, MUKpoOIpenapar: «Jpozodumnay.

IlpakTnueckass  padora  «M3yueHue  pe3ylbTaTOB  MOHOTHOPUIHOTO
CKpEIMBaHUS Y IPO30DUITBI.

IIpakTnueckas padora «/3yueHue pe3ynbTaToB AUTHOPUIHOTO CKPELUIMBAHUS
y Ip030(UITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotmma W cpeasl npu  QopmupoBaHWHM  (DeHOTHTIA.
N3menunBocTh npu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACIICICTBEHHAS M HACJICICTBEHHAS.

MoaudukannonHass  HU3MEHYMBOCTh. Pomb  cpeasl B (OpPMHpPOBAHUU
MoAu(pUKAIMOHHON m3MeHYnBOCTH. Hopma peaknuu npusHaka. BapuanmoHHbBIN psj
u BapuanuvoHHas kpuBasi (B. MHoranncen). CBoiicTBa MOIU(PUKALIMOHHON
W3MEHYHUBOCTH.



['eHoTunuueckass M3MEeHYUBOCTh. (CBOMCTBA T€HOTUIMYECKOM M3MEHYMBOCTH.
Bunapl reHOTUNTMYECKOM U3MEHUUBOCTH: KOMOWMHATUBHASI, MyTAI[MOHHASI.

KomOunaTuBHas u3MeHUMBOCTh. Mei03 H TMOJOBOM MpoOIECC — OCHOBA
KOMOMHATUBHOW WM3MEHUYMBOCTHU. PoJib KOMOMHATUBHOM M3MEHUMBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3HooOpa3usl B mpejiesiax OJTHOro BU/A.

MyTtauroHHass HW3MEHYMBOCTb. Buabl MyTauuil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE W WHAYUUPOBAHHBIE  MyTaluu. SaepHele U
nUToIUIa3MaTuyeckue mytauuu. CoMaTUUeCKWE€ M TMOJOBble MyTauuu. [IpuyuHbI
BO3HMKHOBEHUS  MyTauui. MyTareHbBl W WX  BIWSHUE HAa  OPraHU3MBbI.
3aKOHOMEPHOCTM MYTAIIMOHHOTO TMpolecca. 3aKOH TOMOJOTMYECKUX pPANOB B
HacieacTBeHHoW wu3MmeHunBocTH (H.M. BapunoB). BHesnepHas W3MEHUYUBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U 3INUSEHOMUKA, pPONb  dNUSEHEMUYEeCKUx ¢akxmopos 8
HAC1e008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanumn

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumet w  cxembl: «Buapl  u3MmeHumBocTHY», «MoauduxaioHHas
U3MEHYUBOCThY», «KOMOMHATUBHASI U3MEHUUBOCTHY, «Meho3y», «OIo0TBOPEHUEY,
«"eneTnueckue 3a00J€BaHMS YEIOBEKa», «BUIbI MyTaIuiiy.

O6GopynoBaHue: >XKHMBbIE M TrepOapHbIC SK3EMIUISIPhl KOMHATHBIX PaCTCHHI,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEMN
MoIU(PUKAIMOHHON  u3MeHuuBOCTH. [locTpoeHue  BapuUallMOHHOTO psga U
BAPUALIMOHHOW KPUBOW.

IIpakTnueckas padora «Mytamuu y  gapo3oduisl  (Ha  TOTOBBIX
MUKpOTpenapaTax).

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun wyenoseka. MexayHapoaHass IIporpaMMma HCCIEAOBAaHHUS T€HOMA
geoBeka. MeToapl u3yueHHs] TeHETUKHU YeJIOBEeKa: TeHEAIOTHISCKUM, OJIU3HEIIOBBIH,
IATOT€HETUYECKUM, MOMYJISIUOHHO-CTATUCTUYECKUNA, MOJICKYJIAPHO-TEHETUUECKUM.
CoBpeMeHHOE  ONpEAeNICHHE  T'€HOTUNA:  IOJHOT€HOMHOE  CEKBEHHUPOBAHME,
TEHOTUIIMPOBaHWE, B TOM uucie ¢ nomowsto III[P-anamu3a. HacnencrBeHHbie
3a0oneBaHusl 4elioBeKa. | eHHble M XPOMOCOMHBIE O0JIe3HH 4enoBeka. bonesnu ¢
HACJICJICTBEHHOW MpPEeApacloIOKEHHOCTbIO. 3HAUY€HHE MEAUIMHCKOW T'€HETUKH B
MPEIOTBPAIICHUN W JICYCHUU TEHETUYECKUX 3a00JeBaHWN uejoBeka. Meauko-
T€HETUYECKOE KOHCYJIbTUpOBaHUE. CTBONOBBbIE KIETKU. [IOHSATHE «TeHETHYEeCKOro
rpy3a». DTUYECKHE ACHEKThbl MCCIEIOBaHUI B 00JIACTH pPENAKTUPOBAHUSI F€HOMA U
CTBOJIOBBIX KJIETOK.

I'enetnyeckre (akTopbl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
du3nUecCKOMy M XUMHUYECKOMY 3arpsi3HCHUIO OKpy»aromied cpensl. |'eHeTmueckas
MPEIPACIIOIOKEHHOCTD YEI0BEKA K NATOJIOTHUSIM.

JdemoHcTpanumn



Tabmuupel u cxembl: «Kapuotun yenoBekay, «MeToabl HU3YUYEHUSI T€HETHKHU
yesioBeKay, «l eHeTnyeckue 3a001eBaHus YEIOBEKaY.

IIpakTuyeckas padora «CoCTaBICHHE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cenrekuusi OpraHusMoB

JlomecTuKanus U CENEeKUUs. 3apOXKACHUE CEIIEKIUU U TOMECTUKALUU. YUYECHHUE
H. W. BaBunoBa o lleHTpax NpoOUCXOXIEHUS U MHOrooOpasusi KyJIbTYpPHBIX
pacteHuil. Ponp cenexkuuu B CO3JaHUN COPTOB PACTEHUM M MOPOJ KUBOTHBIX. CopT,
IOpoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACJIEICTBEHHOM M3MEHUNBOCTH H.
. BaBunona, ero 3HaueHue JJisi CEIEKIIMOHHOM pabOTHI.

Meronbl cenekuMOHHOM paboThl. VckyccTBeHHBIM 0TOOp: MaccOBBIA U
WHJVBU1YaJIbHBIN. Drarbl KOMOUMHAIIMOHHOU CEJIEKIINH. HcnbiTanne
NpOU3BOJIUTENEH 1O MOTOMCTBY. OTOOp MO T€HOTUIY C MOMOIIBIO OLIEHKHU (peHoTumna
NOTOMCTBA U OTOOP MO TeHOTUIly ¢ moMonikio aHanu3a JIHK.

NckyccTBeHHBIN MyTareHe3 Kak METOJI CEJIEKIIMOHHOM paboThl. PaguannoHHbIi
U XUMHYECKHUI MyTareHe3 Kak MCTOUYHUK MYyTalMil y KyJIbTYPHBIX (hOPM OPraHU3MOB.
Hcnonb3oBanue TeHOMHOTO peJakTUPOBaHusl U MeTo10B pekoMOnHaHTHBIX JIHK s
NOJIyYEHUSI UCXOAHOTO MaTepuasa sl CEIEKIHH.

[Tonyuenue NOJINTUIOUIOB. BnyTtpusunosas ruOpuau3aIms.
brnuskopoacTBeHHOE CKpeluBaHue, Wik MHOpuIuHT. HepocTBEeHHOE CKpellMBaHue,
Wi aytopuauHr. l'erepo3uc u ero mnpuyuHbl. Vcnonp3oBaHue reTepo3uca B
cenekiuu. Otnanénnas tuOpuauzanusa. [Ipeononenue Oecruiogusi MeEKBUIOBBIX
ruOpu0B. JJOCTIKEHMSI CENIEKIINN PACTEHUN U KUBOTHBIX. «3€1E6HAs PesoIoyUs».

CoxpaHeHue U W3y4YeHHE T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
TUKAX POAMYEH JUIsl CO3/IaHUS HOBBIX COPTOB M THOPHIIOB CEIHCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YNpaeieHue 2eHemudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX  HCUBOMMHBLIX 8  YesAX  VIYUUleHUs]
CYUecmeyiomux U Cco30aHusi HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM HYUCle C
NPUMEHEHUEM COBPEMEHHbIX MemOo008 HAYUHbIX UCCe008aHUL, Nepedosvlx uoeu u
NepCneKmuBHbIX MexXHON02ULL.

JdeMoHCTpamuu

[Toptpersi: H. U. Basunos, W. B. Mwuuypun, I'. [I. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabauupbr u cxembl: «lleHTpBl MPOUCXOXKIEHUS U MHOTOOOpa3usi KyJbTypHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUMX pPSAJIOB B HACJIECICTBEHHONM H3MEHUYUBOCTHY,
«MeTtonbl cenexuumy, «OTnanéHHas rudpuauzanus», «MyTareHesy.

JlaboparopHass pabdora «l/3ydyeHue COpPTOB KYJIbTYPHBIX PACTEHUUW U TOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHUIN».

IKckypeusi «OCHOBHBIE METOJIBI M JIOCTHIKEHHS CEJIEKIIMM pAacTEeHUH U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTAHIHIO, INIEMEHHYIO (epMy, COPTOUCTIBITATEIbHBIN
Y4acTOK, B TEIJIMYHOE XO341UCTBO, B JJA0OPATOPHUIO arpOyHUBEPCUTETA UM HAYYHOI'O

LEHTPa)».



Tema 16. BHOTEeXHOJIOrUA U CHHTETHYECKAA OMOJIOT U

OOBEKThI, HCNOIb3yEMblE B OHOTEXHOJOTMHM, — KIETOYHbIE U TKAHEBBIC
KYJbTYpbl, MUKPOOPIaHU3MbI, UX XapaKTepUCTUKA. TpaauunoHHas OMOTEXHOIOTHUs:
XJIe00NEeUeHHUE, IIOJIy4CHHE KHCJIOMOJIOYHBIX IIPOJTYKTOB, BUHOJEJIHE.

Mukpobuonornyeckuid  cuHTe3. OOBEKTbI MHUKPOOMOIOTMYECKUX TEXHOJOTHUM.
[IpousBojicTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM M WHCTPYMEHTOB IIEJICHANPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHHSI T€HOMOB C LEIbIO MOJYYEHUS OPraHU3MOB M HUX KOMIIOHEHTOB,
COJIEp KalllUX HE BCTPEUAIOIIUECS B IPUPOIe OMOCUHTETUUECKUE MY TH.

Knerounass unHxkeHepus. MeToapl KylabTyphl KIETOK M TKAaHEH pacTeHUU U
KUBOTHbIX. Kpuobanku. Comatuueckas THOpUAM3AIMUS W COMATHYCCKUM
smOpuorene3. lcnonb3oBaHue TarjioOWJAOB B CEICKIUMU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Mcnonvzosanue MOHOKIOHANbHLIX U NOJAUKIOHAIbHBIX
anmumen 6 meduyune. VICKYCCTBEHHOE OIUTIOJAOTBOpEHHE. PeKOHCTpYyKIUs
SUIEKJIETOK M KJIOHUPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonoeuu 0300po6nenuss, KyI1bMUuGUPOBaAHUs U MUKPOKIOHAIbHO20 DPA3SMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocoMHass W Te€HHas WHXeHepusl. VICKyCCTBEHHBI CHUHTE3 TI€Ha U
koHcTpyupoBanue pexkomOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanusmos.
JloCTHKEeHUSI U MIEPCIIEKTUBBI XPOMOCOMHOM U T'€HHOW MHXKEHEPUHU. DKOJOTMUYECKHUe
U DTUYECKHE MPOOJIEeMbl TeHHON MH)XEHEPUH.

MenunuHckue OuotexHojoruu. IloctreHoMuas mmdpoBas memuina. [1LP-
JTUArHOCTUKAa. MeTaOoJOMHBIN aHaiu3, TEHOICHTPUUYECKUM aHalu3 MpoTeoMa
YeJI0BEKa JJI OLIEHKH COCTOSIHUSA €0 340pOBbs. VCIoIb30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnas tepanusi paka. 3D-OuouHkeHepusi s pa3paboTKu (PyHIaMEHTaIbHBIX
OCHOB MEJMIMHCKUX TEXHOJOTHI, CO3[JaHUSI KOMIUIEKCHBIX TKaHEW codeTaHueM
TEXHOJIOTUH TPEXMEPHOTO0 OHMONMPUHTHUHTa M ckaddonauara sl pemeHus 3aaad
NEPCOHAIM3UPOBAHHOW MEIUIIUHBI.

Co3naHre BEKTOPHBIX BaKIMH C ILEJIbl0 oOecreueHuss KOMOMHUPOBAHHON
3amuTel 0T Bo30ynuteneit OPBU, ycraHoBiIeHHE MONEKYISIPHBIX MEXaHU3MOB
¢ynkimonupoBanusi PHK-comepkamux BHpPYCOB, BBI3BIBAIOIIUX OCO0O OITACHBIE
3a001eBaHUS YEIIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabmuier 1 cxembl: «lcmonb3oBaHWE MUKPOOPTaHU3MOB B TPOMBIIIICHHOM
MPOU3BOJCTBEY, «KileTouHas nHxeHepus», «['eHHas HHXKEHEepUs.

JlabopaTopHas padota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonyyeHue MOJTOYHOKUCITBIX TPOAYKTOBY.

Ikckypeusi  «buoTexHONOruMsT — BaXHEHIIAas MPOU3BOJMUTEIbHAS CHJA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO )».

11 KJIACC



Tema 1. 3apoxkaeHue W pasBUTHE IBOJIONMOHHBIX IPeICTABJCHHMN B
Oonosioruu

OpomonuonHas teopus Y. JlapBuHa. IIpeanochlIkM — BO3HUKHOBEHHS
napBuHHA3MA. JKU3Hb 1 Hay4yHas aearesbHoCTh Y. JlapBuHa.

JBroxkyiue cuiibl 3Boonuu BUaoB 1o Y. /lapBuHy (BhICOKAas HHTEHCUBHOCTD
pa3MHOXEHHUS ~ OpPraHM3MOB,  HACJIEJCTBEHHas HM3MEHYMBOCTb, Oopnba  3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetTudeckor Teopuu sBosoruu (CTD). HelitpanbHast Teopus
sBomOIMU. COBpeMEHHas 3BOJIIOIMOHHAST OMOJOTHsA. 3HAYEHUE HBOJIOIMOHHON
TEOpUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanumn

[Hoptpetsl: Apuctortens, K. Jlunnein, XK. b. Jlamapk, 9. XK. Cenrt-Unep, K.
KroBwe, Y. apeun, C. C. UerBepukos, M. . lImaneraysen, x. Xonneitn, . K.
benses.

Tabmumpl u cxembl: «Cucrema xuBoi npupoasl (o K. Jlunuero)y, «Jlecthuia
KUBBIX cymiecTB (o Jlamapky)», «MexaHusm (HOpMUpPOBaHMS TPUCTIOCOOJICHUN Y
pacTteHuil u xkUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyra myremectBust Y.
Hapsuna», «Haxonku Y. [apBuna», «®Dopmbl OOphOBI 3a CYIIECTBOBAHHUEY,
«IToponbl romy6Geit», «MHorooOpa3ue KyJabTypHbIX (opm KamycTe», «llopoas
JOMAIIIHUX >KUBOTHBIX», «Cxema oOpazoBaHus HOBBIX BUIOB (o Y. JlapBuny)»,
«CxemMa COOTHOLIEHHS [BWXKYIIUX CHJI 3BOJIOIUN», «OCHOBHBIE TOJIOKEHUS
CUHTETUYECKON TEOPUU IBOJIOLIUN.

Tema 2. MUKPOIBOJIIONMS U €€ pe3yJIbTaThl

[Tonynsiuuss Kak aJleMEeHTapHas eAuHuua 3BoJitolMH. COBpEMEHHBIE METOMbI
OLICHKM TEHETUYECKOTO pa3HooOpa3uss M CTPYKTypbl mnomyisiui. M3meHeHnue
reHopoHJa TOMYNSIIIMM KAk dJIEMEHTapHOE HBOJIIOIMOHHOE SIBIICHUE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOneMeHTapHble (aKkTOpbl (ABMIKYIIUME CHJIBI) HBOJIONMH. MyTallMOHHBIN
nporecc. KomOuHaTtuBHasT W3MEHYMBOCTh. Jlpeid TeHOB —  cliydaiiHbie
HEHAIPABJICHHBIE U3MEHEHHUS YacTOT ajuiesied B momyisiusax. DPdekT ocHoBaTes.
Dppexm oOymuinounozo eopaviwka. CHudiceHue 2eHemuuecKkoeo pazHooopa3usL:
npuduHvl U creocmeus. Ilposenenue sghghexma Opetiha 2enos 6 borbUWUX U MATBIX

NONYNAYUAX. Murpanumu. N3osius MOITYJISLIUHM: reorpaguieckas
(mpocTpaHCcTBEHHAas ), OMoNornyeckas (penpoayKTUBHAas).
EctectBennsiii otb6op — Hampaistomuii  (aktop 3Bomonuu.  Dopmbl

€CTECTBEHHOro  oTtOopa:  ABWXKYUIMM,  CTAaOWMIM3HMPYIOLIMM,  pa3pblBAIOLIUN
(mu3pyntuBHbiii). [lonoBoit oTOOp. BO3HHMKHOBEHHE M HBOMIOLHS COLHUAIBLHOIO
MOBEJICHUSI )KUBOTHBIX.

[TprcniocOONEHHOCTh ~ OPTaHM3MOB  KaK  pe3yJdbTaT  MHKPOIBOJIOIUH.
BosankHoBeHnEe npucnocoOaeHuit y oprann3mMoB. ApoMopd03bl U UIN0TANTAIHH.
[Tpumepsl pUCTIOCOOJICHHA Y OpraHU3MOB: Mopdororndeckue, (PU3noIOTHIecKue,
OMOXMMUYECKHUE, MOBEJICHYECKHUE. OTHOCUTENBHOCTh  MPUCTIOCOOTIECHHOCTH
OpraHU3MOB.



Bun, ero xputepunm U CcTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTar

MUKpo3Boonuu. W3onsuus — kimouyeBod (Qakrtop BupgooOpasoBanus. Ilytu u
crocoObl BUA000pa30BaHUs: ajionaTpuyeckoe (reorpauyeckoe), CUMIATPUIECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOE (monumIonAN3aIUs, ruOpUAN3aLINs).

JUTUTENbHOCTH 3BOJIIOLIMOHHBIX MPOLIECCOB.

Mexanu3Mbl GOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIIMOHHON OHOJOTHMU B pa3pabdOTKe HAYYHBIX METOJOB COXpPaHEHUs
OouopazHooOpa3zusi. MUKpPOIBOIIONMS M KODBOJIOIHUS TMApa3UTOB M HX XO35EB.
Mexanu3mbl HOpMUPOBAHMS YCTOWYMBOCTH K aHTUOMOTHKAM U CHOCOOBI OOPBOBI €
HEW.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Malip.

Tabmuupr u cxembl: «MyTallMOHHAass HW3MEHYUBOCTHY, «llomynsiumronHas
CTpyKTypa BHIa», «Cxema mposBieHus 3akoHa Xapau—BaiinOepra», «JIBumxkyiue
CWJIBI DBOJIIOIUNY, «IKOJOTUYECKAsT H3OJISIIMS TOMYJSIUNA CeBaHCKOW (openny,
«["eorpaduyeckas U30JALMS JTUCTBEHHUIBI CUOMPCKON M JIMCTBEHHUIIBI JIAYPCKO»,
«ITonynsiIIMOHHBIE BOJIHBI YUCJICHHOCTH XHUIIHUKOB U KepTB», «Cxema nehcTBUs
€CTeCTBEHHOT0o 0TO0pa», «dopmbl 00pHOBI 3a CcyliecTBOBaHUEY, «HIyCTpHaTbHbBIN
MenaHu3My, «KuBble nckomnaembiey», «II0OKpOBUTENHLCTBEHHAS] OKpPAcKa >KMBOTHBIXY,
«IIpenynpexpaatoniasi oOKpacka >KHUBOTHBIX», «DU3MONIOTHYECKUE aJanTaiumny,
«IIpucrocoOIeHHOCTh OPraHU3MOB M €€ OTHOCUTENBHOCTBY, «Kputepuu Buman,
«Buabl-gBoitHukmn», «CTpyKkTypa BuAa B npuponae», «CrnocoObl BHI000pa30BaHUS,
«['eorpadmyeckoe BUA000pa3oBaHUE TPEX BUIOB JAHIBIINIECH», «IKOJIOTHUECKOE
BUI000pa3oBaHue BUIOB CUHUID, «Ilomummonasl pactenuit», «KamycTHO-peaeuHbli
THOPHIY.

O6opynoBanue: repOapuu pacTeHU, KOJUICKIIMU HACEKOMBIX, Uydesa MTHUIl U
3BEpeil ¢ MpuMepaMH Pa3IuYHBIX MPUCTIOCOOJECHUMN, Yydesia MTHUI] U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUd OJM3KUX BHJIOB, O0Opa30BaBIIUXCA Pa3IMYHBIMU
crocobamu.

JlabopaTopHasi pa6ota «BbIsBIICHHE N3MEHIYMBOCTH Y 0COOSH OHOTO BHUJIAY.

JlabopaTopHasi padora «IIpucrnocoOieHuss opraHu3MOB U MX OTHOCHUTEIIbHAS
11e71eC000pa3HOCThY.

JlaGopaTtopnas pabdora «CpaBHeHHE BHUIOB 1O MOP(HOIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U €€ pe3yJbTaThl

Mertonpl n3y4eHus: MaKpo3BOIOLMHU. [lasieoHTOIOrHYECKE METOIbI U3YUYEHUS
sBosonnu. Ilepexoaubie GopMbl U PUITOreHETHUECKUE PSIIBI OPTaHNU3MOB.

buoreorpaduueckne metoasl wuzydeHus osBoiouud. CpaBHeHue GJIOpPH U
(dayHpl MaTepuKOB M OCTpPOBOB. buoreorpaduueckue ob6mactu 3emun. Buabl-
SHJEMHUKHU U PEJUKTHI.

OMOpPUOIOTUYECKHE U CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METOAbl H3Yy4EHHUS
BOMIIOLMU. ['eHeTHueckre MeXaHU3Mbl SBOJIOLWMA OHTOT€HE3a U IOSBICHUS
SBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJIOTMYHBIE M  AQHAJIOTMYHBIE  OpraHbl.



PynumenTtapHbie OpraHbl u aTaBU3MBL. MonekynsipHO-TeHETUYECKHE,
OMOXMMHUYECKUE U MATEeMaTUYECKHE METOAbl U3yUeHHUs IBOJIIONUU. ['OMOJIOrHYHbBIE
reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHHUSI (PUITOTEHETUUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOIOIHSI TCHOMOB.

OO6mue 3aKoHOMEpPHOCTH (MpaBWiIa) ABOJOUMM. [Ipunyun cmeHnvl GyHKyui.
HeobOpatumocTts »BOdOnMHM. AjantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIAH.

JdemoHncTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmumpl 1 cxembl: «DUTOTCHETHYECKUN PsIT JIOMIAAN», «APXEONTEPUKC,
«3Bepo3yOnie AIIEPHDY, «Crerouedanb», «PunnouTs, «CeMeHHbIE
nanopoTHUKW», «buoreorpaduueckue 30HBI 3emin», «Jlpelid KOHTUHEHTOBY,
«Penukth»y, «HauanpHble cTaguum SMOpPHUOHATBLHOTO PAa3BUTHS  MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W  aHAJNOTMYHBIE OpraHbly, «PyauMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI UelOBEKa | MHUMMaH3e», «l JaBHbBIC
HaIpaBJIEHUs SBOJIIOIUNY, «OO0I1I1e 3aKOHOMEPHOCTH SBOJTIOITUN .

O6GopynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKH HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISDKHM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJICKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne u pa3sBUTHE )KU3HU HA 3emuie

HayuHble rumoTe3sl MPOUCXOXKIEHUs >KM3HU Ha 3emiie. AOUOTEeHE3 U
naHcnepmusi. JloHay4yHble MPEACTABICHHUS O 3apOXKICHUU >KU3HU (KpEarmoHU3M).
['mnoTe3a MOCTOSIHHOTO CaMO03apOKACHUS KU3HHU U €€ onpoBepxeHue onbitamu .
Penu, JI. Cnannannanw, JI. [Tacrepa. [IpoucxoxaeHnue >xM3HU U aCTPOOUOJIOTHSI.

OcHoBHBIE 3Tanbl HEOPraHUUecKou 3BosoIuu. [nanerapnas (reonorudeckas)
HBOJTIOIHUS. XUMUYECKast DBOOIHS. AOMOTEHHBIN CUHTE3 OPraHWYECKUX BEIECTB U3
Heopranndeckux. OmbiT C. Mumnepa u I'. HOpu. O6pazoBanue mNOIUMEPOB U3
MoHoMmepoB. KoanepBatHas runore3a A. WM. OnapuHa, rumore3a NEPBUYHOIO
oynboHna J[>x. Xonnelina, reHeTrudeckas runore3a . Mémnepa. Pudozumer (T. Yek) u
runote3a «mupa PHK» V. I'unbepra. ®opmMupoBanue mMmeMOpaH W BO3HUKHOBEHUE
MPOTOKJIETKHU.

Ucrtopus 3emnu u Meroasl €€ u3ydeHus. Mckonaemble OpraHM4eCcKre OCTATKHU.
['eoxpononorust u e€ metonbl. OTHOCHTENbHAsT W a0OCONIOTHAs TEOXPOHOJIOTHS.
['eoxpoHosornuecKas mKama: 30Hbl, 3Pbl, IEPUOIBL, STTOXHU.

HauanbHabie 3Tanel oprannyeckoit 3sontonuu. [losBiaeHne u 3BONIOLUS TTEPBBIX
KJIETOK.  OBOJIOUMS  MeTabonu3Ma. BO3HUKHOBEHHE  MEPBBIX  HKOCHUCTEM.
CoBpemeHHBbIE MUKPOOHBIE OMOIIEHKH KaK aHAJIOT MEPBBIX HAa 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTEeHE3). DBOMIOLMOHHOE MPOUCXOXKICHUE
BUpycoB. IIpoucxokneHue  MHOTOKJIETOYHBIX OpraHu3mMoB. Bo3HHKHOBeHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.



OcCHOBHBIEC JTalbl JBOJIONUU BBICIIUX pacTeHUU. OCHOBHBIE apoOMOP(PO3bI
pactenuil. Beixon pactenuii Ha cyiy. [losBiIeHrne CIOPOBBIX PACTEHUMN U 3aBOCBAHUE
nmu cymi. CemeHHble pacTeHus. [[porucxoxaeHne BETKOBBIX PACTCHUM.

OCHOBHBIE ATalbl JBOJIONUM >KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benpackas c¢ayna. KemOpuiickuil B3pbIB — MOSIBICHHUE COBPEMEHHBIX
TtunoB. IlepBbie XopaoBbie *KUBOTHBIE. JKH3HBb B BOJE. DBOJIONUSA MO3BOHOYHBIX.
[Ipoucxoxnenue ampuduii u pentwiuid. [IpoucxoxaeHre MISKOTUTAIOMNX U MTHII.
[Ipuniun kiatoyeBoro apomopdosza. OcBoeHne 6€Crno3BOHOYHBIMU U MTO3BOHOYHBIMU
KUBOTHBIMU CYIIU.

PasBute xu3HM Ha 3emie MO 3paM M IEpUOJaM: apXeu, IpOTEepO30H,
najaeo30i, Me3030M, KaiftHo30M. OO0Ias XapakTepUCTUKA KJIMMaTa M TeOJIOTHYSCKUX
npoiieccoB. [TosiBneHNne U paclBET XapaKTEPHBIX OPraHU3MOB. YTiieo0pa3oBaHuUE: €ro
YCJIOBHS U BIIUSIHUE HA Ta30BbII COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHUSI — 3KOJOTMYECKHE KpU3UCHI mpouuioro. [Ipuunnbl u
CJIEJCTBUSI MacCOBBIX BbIMUpaHUi. COBPEMEHHBIA H3KOJIOTHMYECKHI KPHU3HC, €ro
ocobenHnoctu. [Ipobiema coxpanenust OnopasHooOpasusi Ha 3emIie.

CoBpeMmeHHasi cucTeMa oOpraHudeckoro wmwupa. [IpuHIUNBl KiaccuUKauu
oprann3mMoB. OCHOBHbBIE CUCTEMATHYECKUE IPYMITEI OPTraHU3MOB.

JdemoHcTpanumn

[Toptpetrsr: ®@. Peau, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumep, I'. IOpu.

Tabmumper u cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. Ilactepa 1o
U3YUYEHUIO caMo3apoxaeHus xu3Huw», «Cxema ombita C. Mumnepa, I'. FOpwn»,
«JTarbpl HEOpraHMYECKou »BooLnn», «I'eoxpoHonornyeckas mkana», «HadanbHbie
JTambl OpraHUYecKod sBomonun», «Cxema 00pa3oBaHUS »HYKApHUOT NYTEM
cumoOuorenesa», «CucreMa kuBoil mpupoab», «CTpoeHue BHpycay, «ApomMopho3bl
pactenuit», «Punnopute», «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociany, «Mxu», «llanmopotHuku», «l'omoceMenHble pacTeHus», «Oprassl
IIBETKOBBIX pacTeHuii», «Cxema pa3BUTHUS KUBOTHOTO MHUPa», «ApomMopdo3bi
KUBOTHBIX»,  «lIpocterimme», «Kumeuynononoctueie», «llnockue  yepBm»,
«Unenuctonorue», «PviOb», «3eMHOBOAHBIE», «lIpecmbikarommuecs», «lITuub,
«Mnexkonuraromme», «Pa3Buthe XU3HM B apXeUCKOM 3pe», «Pa3BUTHE XU3HU B
MPOTEPO30UCKON 3pe», «Pa3zBUTHE )KU3HU B MAJIICO30MCKOMN 3pe», «Pa3BUTHE KU3HU B
Me3030iCcKoi 3pey», «Pa3ButHe KM3HM B KallHO30HCKOUW 3pe», «CoBpemMeHHas
CHCTEMA OPTraHUYECKOTO MUPAY.

OGopynoBanue: repbapuu pacTEHUH Pa3IUYHBIX OTACNOB, KOJUICKITUU
HACEKOMBIX, BIJIAXKHBIE IMpPENapaTbl >KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIUH
WTJIOKOXUX, CKEJIEThl MIO3BOHOYHBIX KMBOTHBIX, Yydelia NTULl U 3BEPEU, KOJUIEKIIUU
OKAMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMBIX, MYJBSDKA OPraHMYECKUX OCTATKOB
OpPraHu3MOB.

BupryanbHas snaGoparopHasi pabora «MogenrpoBanue onbIToB Musiepa—
IOpu no u3ydeHuto abUOreHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUN B MEPBUYHOM
atMocdepe».



JlaGoparopnass padora «/3yueHne © ONUCAHUE HCKOMAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOBY.

IIpakTnueckas padora «/3yueHre ocoOOEHHOCTEN CTPOEHUS PACTEHUI pa3HbIX
OTJZIEJIOBY.

IIpakTuueckass padora «/3ydeHue OCOOCHHOCTEM CTPOCHHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaenue yejaoBeKa — AaHTPOINOreHes

Pa3znensl u 3anaun anTpononorud. MeTopl aHTPOIIOJIOTHH.

CraHOBIIEHME MPEACTABICHUM O NPOUCXOKICHHHM YEJIOBEKa. Penurnosneie
B033peHUs. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CxoxncTBO 4enoBeka € KMBOTHBIMU. CHCTEMAaTHYECKOE TOJIOKEHUE YETIOBEKa.
CBuaerenbCcTBa CXOACTBA  YEJIOBEKa C  JKUBOTHBIMH: CpPaBHUTEJBHO-
Mopdororuyeckue, AMOPUOIOTHYECKHE, ($u3H0I0r0-0MOXMMHUYECKHE,
noBeneHYeckre. OTIMYUg YEI0BEKa OT JKMBOTHBIX. [IpAMOXO0XKJAEHHE U KOMILJIEKC
CBSI3aHHBIX C HHUM MPU3HAKOB. Pa3BuUTHE TOJOBHOIO MO3ra M BTOPOW CHUTHAIBHOMN
CUCTEMBI.

JBuxymue cuiibl ((hakTophl) aHTPOMOTeHe3a: OUOJIOrMYecKHe, COIUalbHbBIE.
CooTtHomieHre OMOIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CcTaguu aHTpomoreHe3a. PaHHHMe dYenoBeKOOOpa3Hbie 00E3bsHBI
(TIPOKOHCYJIBI) U PaHHHME MOHTHABI — OOIIKME MPEAKU YEIOBEKOOOPA3HBIX 00€3bsiH U
JM0JIe. ABCTPAJIONUTEKU — JIBYHOTHE NpPEAKU Jrofei. UemoBeK yMenblil, MepBbIE
W3TOTOBIICHUSA OPYAUHN Tpynaa. YenoBeK NmpsAMOXOISIIMNA U MEPBBIM BBIXOJ JIFOJEH 3a
npenensl Appuku. Yenoek reiaenboeprckuii — oOmui npegok HeaHIepTaTbCKOro
YeJIOBeKa W YeJIOBEKa pa3yMHOro. YenoBeK HEaHIEpPTaIbCKUM KakK BHUJ JIFOJEH
XOJIOAHOTO KiauMara. YemoBeK pa3yMHBIII COBPEMEHHOTO THINA, JIEHHUCOBCKHI
YeJIOBEeK, OCBOEHHE KOHTMHEHTOB 3a mpenenamu Adpuku. Ilaneorenernka wu
NaJeoreHOMHUKA.

DBOJIOLKA COBPEMEHHOro delioBeka. EcTecTBeHHBI OTOOpP B MOMYJSIUAX
gyenoBeka. MyTanMoOHHBIM Tiporiecc W moiauMopdusMm. [lonmynsimuoHHBIE BOJIHBI,
npeiid reHoB, murparus u «3QQPEKT OCHOBATENS» B MOIMYJSAIHUIX COBPEMEHHOIO
YEJI0BEKa.

UYenoseueckue pacel. llonstue o pace. boisbmme pacel: eBponeougHas
(eBpasuiickasi), aBCTpaJio-HETpouaHas (PKBATOpHAJIbHAS), MOHTOJIOUAHAs (a3UATCKO-
aMepuKaHCKas). BpeMsa W myTH paccelieHHs 4YeloBeKa Mo IiaHere. EIWHCTBO
yernoBeyeckux pac. HaydHas HecoCTOSTENbHOCTh pacusma. lIprcmoco6iieHHOCTh
YelioBeKa K pa3HbIM YCIOBHSM OKpyXalomiel cpensl. BrusHue reorpaduueckoi
cpenbl u naperda reHoB Ha MOPGHOIOTHIO U (U3HOJIOTHIO YETOBEKA.

MexaucunuIIMHapHbIe METO/IbI B busnueckon (Ononoruyeckoil)
AHTPOIOJOTHH. DBOJIOIMOHHAS aHTPOIOJIOTHS U MAJIEOAHTPOIOJIOTUSI YETOBEYECKHUX
nonyisuui. buocoumaneHble HMCCIENOBaHUS NOPUPOIBI 4eioBeka. lccnemoBanue
KOSBOJIFOLIMM OMOJIOTMYECKOTO U COLIMAIBHOIO B UEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. Jluku, A. S. Porunckuii, M. M. I'epacumos.



Tabmuipl 1 cxeMbl: «MeToJbl aHTPOMOJIOTUNY, «I 0JOBHOW MO3T 4YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKeIeT ueloBEeKa M CKEJIeT IIUMIIaH3e»,
«PyauMeHThl M aTaBU3MbD», «/[BHXKYIIME CUJIBI aHTPOMOTEHE3a», «IBOJIOLHUOHHOE
IpEBO  YENIOBEKa»,  «ABCTpaJlonmuTek»,  «YemoBek  ymenslid»,  «Uemnosek
npAMoxoaaimuin», «JlenncoBckuii uenoek» «Heannepranbip», «KpoMaHbOHLBDY,
«IIpengku yenoBekay, «Tanbl 3BOJIIOLNU YETOBEKa», «Pachl UeITOBEKaY.

O6opynoBaHue: MYJISIKM OKaMEHEJIOCTEH, MIPEMETOB MaTEPUATBLHON KYJIbTYPHI
MPEIKOB 4YesloBeKa, penpoaykuuu ((pororpaduu) xapTuH ¢ MUGDOIOTHUYECKUMU U
OMONENCKUMH  CIO)KETaMU TMPOUCXOXKIEHUS 4eJoBeKa, Qororpaduu HaXO0J0K
MCKONIA€MbIX OCTAaTKOB YEJIOBEKA, CKEJEeT 4YeJOBEKa, MOJENb ueperna 4elloBeKa M
yeperna MIMMIIAH3€, MOJEIb KUCTH 4YEJIOBEKa M KHCTH IIMMIIaH3€, MOJEIU Topca
MIPEJKOB YEJIOBEKA.

JlaGopaTtopnas paGora «M3yueHue OcOOEHHOCTEH CTpoeHUs CKeleTra
YEJI0BEKA, CBSI3aHHBIX C MPSAMOXOXKICHUEM».

IIpakTuyeckas padora «3ydyeHne FKOJOTHYECKUX aJalTal[uii YETOBEKay.

Tema 6. Jxonoruss — Hayka O B3aMMOOTHOLICHMSIX OPraHM3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxxJieHue 1 pa3Butue skoioruu B Tpyaax A. ['ymGonbnara, K. ®@. Pynwe, H.
A. CesepuoBa, 2. TI'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
3KoJIoruu. CBSI3b 9KOJIOTUH C JPYTUMHU HAyKaMH.

Meronbt skonoruu. IloneBble HaOMIOAEHUSA. ODKCIEPUMEHTHI B HKOJOTHU:
npupoaHble W JabopaTopHbie. MojaenupoBaHHe B OIKOJOTUU. MOHUTOPHUHT
OKpY’KaroIel Cpeibl: TOKAJIbHBIN, PpErHOHATBHBIN U TJI00aTBHBIH.

3HaueHUE  OKOJIOTMYECKUX  3HAHMM  JJI  4YeJloBeKa.  OJKOJOTMYECKOe
MHUPOBO33pEHUE KAaK OCHOBA CBSI3€ YeJI0oBeYECTBA € MNpupoao. dopmupoBaHue
AKOJIOTUYECKOH KyIbTYpbl U 3KOJOTHUECKON I'PaMOTHOCTH HACEIICHHUSI.

JdeMoHCTpamuun

[Moptpetsr: A. I'ym6onbar, K. ®. Pynse, H. A. Ceepuon, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupl u cxembl: «Pasmensl 3Kojiorum», «Metodsl 3Komorum», «Cxema
MOHHUTOPHHTIA OKPYKAIOUIEN CPEIbD».

JlaGoparopHasi padora «3ydeHrue METO10B HKOJOTHYECKUX UCCIICIOBAaHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Okonornyeckne (HakTOpsl W 3aKOHOMEPHOCTH WX AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOpOB: abWOTHYECKHE, OMOTHYECKHE, aHTpororeHHsie. Oomume
3aKOHOMEPHOCTH JeHCTBUSI dKojorndeckux (axtopos. IIpaBunmo munumyma (K.
npenrens, HO. JInbux). TonepaHTHOCTb. IBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHu3MBl.

Abunotnueckue (akropbl. CBET Kak dKonorudeckuii dakrop. JleiicTBrue pasHbIx
YYaCTKOB COJTHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJIOTUYECKHUE TPYMIbI pACTCHUN U
KUBOTHBIX MO OTHOIIEHUIO K cBeTy. CUTHaJIbHAsS POJib cBeTa. DOTONEPUOAN3M.



Temneparypa kak »3kojoruueckuii ¢akrop. JlelictBue Ttemmeparypbl Ha
opraHu3mbl. [IOMKHMIOTEPMHBIE M TOMOMOTEPMHBIE OpPraHW3MBbl. OBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocts Kak skonorunueckuidl Qakrop. Ilpucnocobnenus pacteHud K
nojJiep KaHuio BogHoro 6ananca. Knaccudukanus pacTeHuid 1o OTHOUIEHUIO K BOJIE.
[Iprcnioco6enust ;kUBOTHBIX K M3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpsl oOWTaHHS OpPraHM3MOB: BOJIHAsA, HA3EMHO-BO3JYIIHAs, MOYBEHHAas,
rIyOuMHHAas MTOATIOYBEHHAS, BHYTPUOPTraHW3MEHHAs. PU3HKO-XUMUYECKUE
0COOEHHOCTHU cpell 0OuTaHus opraHu3MoB. [IpucnocoOnenrs opraHu3MoB K KU3HU B
pa3HbIX cpeaax.

buonornueckne putmbl. BHemHne W BHYTpeHHHE pUTMBL. CyTO4HBIE U
roJuyHbie pUTMbL. [IpUcrocOONEHHOCT, OpPraHM3MOB K CE30HHBIM H3MEHEHHUSM
YCJIOBUH KU3HMU.

XKuznennsie popmbl opranu3moB. [lonsaTue o xxusHeHHoM Qopme. KuzHenHoie
(GopMBI pacTeHUii: JEpeBbs, KYCTapHUKH, KYCTAPHUYKHA, MHOTOJETHHE TpPaBBhI,
OJlHOJNIETHUE TpaBbl. JKuU3HEHHbIE (POPMBI JKUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHTEI. OCOOEHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckue daxropsl. Buasl OnoTHueckux B3aMMOACHCTBUN: KOHKYpPEHIIUS,
XUIHUYECTBO, CUMOMO3 u ero ¢opmbl. [lapazutusm, koomepauus, MyTyajau3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auMOJIeHcTBUS (TonUyeckue, popudeckue, padpuueckue). 3HadyeHUE OMOTUYECKUX
B3aMMOJICUCTBUI NJIs CYIIECTBOBAHHUS OpPraHW3MOB B cpeae oOutanus. [IpuHiun
KOHKYPEHTHOT'O UCKITFOUCHHUS.

JdleMoHCcTpamuun

Tabmuupr u  cxembl: «JKkojoruyeckue (GakTopbl», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKNE TPYNIbl >KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TE€IIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIE», «DU3HOJOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl 0oOUTaHUS OpraHu3MoB», «buonoruyeckue pUTMBI»,
«Kuznennsie GopMbl pacteHmity, «Ku3HeHHbIE (POPMBI JKHUBOTHBIX», «DKOCUCTEMA
MIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHUCTEMAa XBOWHOro secay», «llemm mnutaHus»,
«XwunraudectBoy, «llapasutuzmy, «Korkypenus», «Cumomosy», «KomMmmeHcamu3my.

O6opynoBanue: repbapud pacTEHUH U IKUBOTHBIX, MPHUCTIOCOOJICHHBIX K
BIUSHUIO PA3UYHBIX DJKOJIOTHYECKUX (PaKTOpOB, TepOapuu CBETOIMIOOUBBIX,
TEHENIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIIOOMBBIC, TEHEIIOOMBBIE U
TEHEBBIHOC/IMBBIE KOMHATHBIE PACTEHHUs, TepOapuu M KOJUIEKLUUHU TEIIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHHI, uydesla NTUIl U 3Bepell, repdapuu
pacTeHui, OTHOCSIIMXCA K TUrpoduraMm, kcepoduram, Me3odutam, KOMHATHBIC
pacTeHUsl NaHHBIX TPYII, KOJUIEKIUHU >KUBOTHBIX, OOMTAIOUIMX B PA3HBIX Cpelax,
repOapu W KOJUIGKIIMM PACTEeHUWH W OJKMBOTHBIX, OOJAJAIOMMUX YepTaMH
IIPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUW KU3HH, TepOapuu u
KOJUIEKIIMM PAaCTeHHH M JKUBOTHBIX PA3JTUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIHU
KUBOTHBIX, YYACTBYIOIIUX B PA3JTUYHBIX OMOTUUECKHX B3aUMOICUCTBUSX.



JlabopaTtopHass paGora «BbisBIEeHHE MNPUCIOCOONCHUN OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnass paGora «BbisBiIeHHE MPUCIOCOOJICHUII OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHas pa6ora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM W3 pa3HBIX
MEeCT OOUTaHUS.

Tema 8. Jkos0rusi BUA0OB U NOMYJISALMIA

DKOJIOTMYECKHUE XapaKTEPUCTUKHU Tonyssiiuu. [lomynsuust kak Ouosiornyeckas
cucreMa. Ponb HEOAHOPOAHOCTH cpeibl, (U3MYECKUX OaphepoB U OCOOEHHOCTEH
OuoJIoruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIUN.
OCHOBHBIE TIOKa3aTeIu TMOMYJSIMU: YHUCJIEHHOCTb, IUIOTHOCTh, BO3pacTHas U
MOJIOBasi CTPYKTYpa, POKIAEMOCTb, PUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIUSL.

DKojioruyeckass CTpykrypa mnonyiasiuuu. OleHKa YUCICHHOCTH TMOMYJISILIHU.
JlvHamuka monyJisiuUuM W €€ peryisiuus. bUOTHYEeCKH MNOTEHUHAT MOMYJISIUY.
MoaenupoBaHue IUHAMHUKUA TOMYJSIMU. KpuBbIE poCTa YMCICHHOCTH MOMYJISILIHH.
KpuBbie BbDKMBaHUs. Perynsuuss 4YHCICHHOCTH TOMYJALMA: pPOJb (PaKTopos,
3aBUCSIIMX U HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJOTHUYECKHE CTpATeTH BUAOB (I- U
K-ctparerun).

[TonsiTue 006 HKoJOrMUeckoil HuIIe BUaa. MecroobuTanue. MHoromepHas
MOJIeNb dKoJiornueckor HumM Jx. M. XartunHcona. Pazmepbl 5KOJIOTHYECKON HUIIIN.
[loTeHunanbHas U pean30BaHHAS] HULIY.

Bun kak cucrema nonmyisinquid. Apeansl BUAOB. BuIObl M HX KU3HEHHBIE
CTpaTeruy. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEICHUS U MUTPAIUI JKUBOTHBIX. Bruonornyeckue nHBa3uu
Yy’KEpOAHBIX BUIOB.

JdeMoHCTpanuu

[Toptper: dx. . XaTuyuHCOH.

Tabmuuet u  cxeMbl: «OKOJOTUYECKHE  XAPAaKTEPUCTUKH  TMOMYJISIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa  momyisiuun»,  «Bo3pacTHele — mupamMuabl
nonymanuny», «CKOPOCTh  3acel€HHs  MOBEPXHOCTH  3€MJIM  Pa3IMYHBIMU
opranuzMamMmy, «Mopenb s3kosorudeckoit Humu k. M. Xatunnconay.

Oo6opynoBanue: repObapuu pacTeHUN, KOJUICKIIUU )KUBOTHBIX.

JlaGopaTopHnas padora «lIpucmocobienns ceMsiH paCTeHUN K PACCEICHHUIO.

Tema 9. Jkos0rusi co001IECTB. IKOJOTNYECKHE CHCTEMBbI.

CooOmectBa opranu3moB. buorneHo3 u ero crpykrypa. CBs3u MexIy
OpraHu3MaMHy B OHOIIEHO3E.

OkocucteMa kKak oTkpbiTas cucteMa (A. [x. Tencnu). DyHKIMOHANIBbHBIE
OJIOKM OpraHW3MOB B OJKOCHCTEME: TMPOAYIEHTHI, KOHCYMEHTBHI, PpPEIyICHTHI.
Tpoduueckne ypoBHu. Tpodwuueckne 1enum u ceTH. AOHOTHYCCKHE OJOKH
skocucteM. [louBsl 1 mibl B 3kocucTteMax. KpyroBopor BemecTs U NOTOK YHEPTUHU B
3KOCUCTEME.

OCHOBHBIE TMOKa3aTeNN 3KOCUCTEMBI. buoMacca u mpoaykuus. DKOJIOTHUYECKHE
MAPaMHU/JIbI YUCel, OMOMACChl U SHEPTHUU.



Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpotiku. Daykmyayuu.
HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — Cykueccuu. llepBuuHble H
BTOPHUYHBIE CYKLIECCUU U UX MPUUYUHBI. AHTPONOT€HHbIE BO3JIEUCTBHS HA CYKLIECCUU.
KnumakcHoe coobuiectBo. buopazHooOpaszue M mogHOTa KPyroBOpOTa BEIIECTB —
OCHOBa YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIle 3KOCUCTEMBI. JKocucmemvl 03€p U peK. IKocucmemvl Mopeu U
oKeano8. Ixocucmemvl MyHOp, J1ecos, cmenet, NyCmvlHb.

AHTpPONIOTEHHBIE SKOCUCTEMBI. Arpo3kocucrteMa. ArponeHos. Pasnmnunsa Mexnay
AHTPONOT€HHBIMU U IPUPOJIHBIMU HIKOCUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opozackas ¢iopa
u ¢payna. CuHaHTponu3auus ropoickoi ¢ayHsl. buonorudyeckoe u xo3sUCTBEHHOE
3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJEHCTBUNA OPraHuW3MOB B
skocuctemax. Ponv xackaonoeo s¢ggexkma u 6ud06-30upuramopos (Kirouesvlx
8U008) 8 @yHKyuoHupoganuu sxocucmem. llepeHOC PHEPrUM M BEIIECTB MEKIY
CMEXHBIMH 3KOCHUCTEMAaMH. Y CTOMYMBOCTh OPTraHW3MOB, MOMYJIAIMI U IKOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX U AHTPOIIOTEHHBIX BO3/ICHCTBUH.

Mexanusmol 8030eticmseus 3a2pa3HeHUll pA3HbIX MUNO8 HA CYOOP2AHU3MEHHOM,
OpP2aHUSMEHHOM,  NONYNIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
IKOJIO2UYECKO20 HOPMUPOBAHUA AHMPONO2EHHO20 Bo30eticmeus. MeToaoIorus
MOHHUTOPHUHTA €CTECTBEHHBIX U AHTPOTOTEHHBIX SKOCUCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabnuiel u CXEMBbI: «CTpykTypa OuoLeH03ay, «Jxrocucrtema

IIMPOKOJIMCTBEHHOIO Jiecay, «IDKOCHCTEMA XBOWHOrO Jeca», «DyHKIHMOHAJIbHbIE
IPYIIBl OPraHU3MOB B 3KocHcTeMe», «KpyroBopot BemiecTB B akocuctemey, «Lenu
nuTaHus  (macTOWIIHAs, JeTpPUTHas)», «IKOJOTMYeCKas NupamMuia Yucel,
«JKoNoTUYecKass MUpaMuia OHOMAacChl», «IKOJOTMYECKas MUpaMUIa SHEPTHN,
«O6pazoBanue Oonota», «llepBuuHas cykueccus», «BoccraHoBieHue neca mocie
noxkapa», «JKOocUCTEMa 03epa», «ArpoueHo3», «KpyroBopoT BellecTB U MOTOK
SHEPTUU B arporieHo3ey, «[Ipumepst ypooskocuctem».

O6opynoBanue: repOapuu pacTeHUN, KOJUICKIIMU HACEKOMBIX, dydyesna MTUIl U
3Bepell, repoapuu KyJbTYpPHBIX U JUKOPACTYIIMX PACTCHUMN, aKBApUYM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHas pabGora «/3ydyeHue pa3HOOOpa3us MEIKUX TMOYBEHHBIX
YIEHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHsl «IKCKypcHUs B TUNUYHBIA OWoOreoneHo3 (B ayOpaBy, OepesHsK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKeKypeusi «IKCKYpCHs B arposKocucTeMy (Ha TMoJie WIM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA



buocpepa — oOmemnanerapras o0oj0ouka 3eMiid, TJ€ CYIIECTBYET WU
CylllecTBOBajla *U3Hb. Pa3zBuTHE mpenctaBieHuil o 6uocdepe B Tpynax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uochepsl u e€ cocran. Kupoe
BELECTBO OHOC(hephl U ero (PyHKIUU.

3aKOHOMEPHOCTH cyllecTBOBaHUs Ouocdeprl. OcobeHHocTH Ouocdepsl Kak
rio0abHOM 3KocHucTeMbl. /[nHamMuuyeckoe paBHOBecue B Ouocepe. KpyroBoporsl
BEILIECTB U OMOreOXMMHUYECKUE LUKIBI (Yriieponaa, a3oTa). PATMHUYHOCTD SBJICHUM B
o6uocdepe.

3oHanbHOCTH Ouochepsl. [Tonstue o Ouome. OCHOBHBIE OMOMBI CYIIU: TYHPA,
XBOMHBIE JIeca, CMEUIaHHBIE U IIUPOKOJIMCTBEHHbIE JIECa, CTENH, CABAHHBI, ITYCThIHH,
TPOIMUYECKUE JIeCa, BRICOKOTOpbsi. KiiuMart, pacTUTENbHbBIN U )KUBOTHBIM MUp OHOMOB
CYIIN.

CtpykTypa U (YyHKIUS KUBBIX CUCTEM, OLEHKAa MX PECYpCHOTO MOTEHIHMana U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuuer u cxemsl: «I'eocdepsl 3emnu», «KpyroBopor azora B mpupojie»,
«KpyroBopot yriaepoga B mnpupone», «KpyroBopoT KHCIOpOJa B MPHUPOIEH,
«KpyroBopoT Bombl B mpupoae», «OcHOBHbIe OuMOMBI cymn», «KiaumaTudyeckue
nosica 3emnm», «Tynapay», «Taitray, «Cmemansbiii secy, «IIInpoKOJIUCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHUE KPU3UCHI U UX MPUYNHBL. Bo3eiicTBre yenoBeka Ha Guocdepy.
3arpsizHeHHe BO3AYyIIHOM cpeabl. OxpaHa Bo3layxa. 3arpsi3HEHHE BOJHON Cpebl.
OxpaHa BOAHBIX pecypcoB. Pazpymienune mouBbl. OXpaHa TOYBEHHBIX PECYPCOB.
N3menenue knuMmara.

AHTpPONIOTEHHOE BO3JEHCTBUE HA PACTUTEIBHBIA M KUBOTHBIA Mup. OxpaHa
PACTUTENIBHOTO M JKUBOTHOTO Mupa. OCHOBHBIC TPHUHIIUAIBI OXPaHbl MPUPOJIBI.
Kpacubie xuuru. Oco0o oxpansemble mnpupognsie tepputopun (OOIIT).
borannyeckue cajpl ¥ 300JI0rMYECKUE TTAPKU.

OCHOBHBIC MPUHIUINBI YCTOWYMBOTO PA3BUTHUS YEIOBEUYECTBA W TIPHUPOJIBI.
ParnmonanpHOE MPHUPOIONOIB30BAaHUE U COXPAHEHHE OMOJIOTHUECKOT0 pa3HooOpa3us
3emmn.  OOmme 3aKOHOMEPHOCTH  TJIOOANBHBIX  DKOJOTHYECKHX  KPHU3UCOB.
Oco0GeHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE TOCIEICTBHUS.

Pa3BuTHe METO0B MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOT'CHHBIX MPOIECCOB.
Cucmemnvle UCcne008ansl nepexooa K pecypcocbepezarouyel u
KOHKYPEeHmocnocobnou suepeemuxe. buonocuueckoe paznoobpaszue u buopecypcuwi.
Hayuonanvuvie ungopmayuonuvie cucmemsl, obecneyugarowue 0ocmyn K
ungopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcCHOBbL
IKOpeabunumayuyu  IKOCUcCmem U Ccnocooog 60pvbvl ¢  OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus Mopckux u Ha3emMHbIX IKOCUCTEM.

JdemoHcTpanumn



Tabmuupl U cxembl: «3arpsi3HEHUE aTMOC(eEpPb», «3arps3HeHUuEe ruaApochepb»,
«3arpsasHeHue nouBbl», «IlapHukoBbIil 3PdekT», «Ocobdo oxpaHseMble TPUPOIAHBIE
TEPPUTOPUNY, «MoJenu ynpasisieMoro Mupa.

ObopynoBanue: pororpaduu 0OXpaHsE€MbIX pacTeHUN W XKUBOTHBIX KpacHOW KHHUrH
Poccuiickont @enepanuu, KpacHoil KHUTH pErMoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM  OCBOCHHS
oOydJarolmuMHCs TporpaMM  CpeAaHero oOlmero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIEC.

B cTpykType TUYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpaMMBbI MO OUOJIOTHUU
BBIJICJICHBI CIIEYIONIME COCTABJISIIONINE: OCO3HAaHUE OOYYaIOIIMMUCS POCCUNUCKOM
IPKJIAHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEACIICHUIO, Hatuyue Momueayuy K 00y4eHuIo OUOJIOTHH, YeleHanpasieHHoe
pazeumue BHYTPEHHUX YOEXKICHUM JIMYHOCTH HA OCHOBE KJIIOUYEBBIX IIEHHOCTEH U
UCTOPUYCCKUX TPAAUIMN pPa3BUTHS OWOJOTHYECKOTO 3HAHMS, 20MOBHOCHb U
cnocobonocms 00y4aroIMXCsi pyKOBOACTBOBATHCS B CBOEH JIESITEIbHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTaHOBKAMH, TMPUCYIIUMH CHUCTEME OHMOJOTHYeCcKOro oOpa3oBaHUS,
Haauyue npagoco3HaHUsi FIKOJIOTUYECKON KYJIbTYpbl, CHOCOOHOCMU cmagums eI U
CTPOUTH KU3HECHHBIC IIJIAHBHI.

JIMYHOCTHBIC PE3yJIbTAThl OCBOCHUS MPOTPaMMBbl MO OMOJOTHH JOCTUTAOTCS B
€AMHCTBE Yy4yeOHOM ¥ BOCHUTATENILHOW JI€ATENTBHOCTH B COOTBETCTBUHU C
TPaAUIIMOHHBIMU POCCUICKUMH COLIMOKYJIBTYPHBIMU, UCTOPUYECKUMH M JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSAMHM, TMPUHATHIMU B OOIECTBE MpaBWIaMHU M HOpMaMu
MOBEJCHUSI M CIOCOOCTBYIOT IIpolleccaM CaMOMO3HaHUS, CaMOBOCIHMTAHHS U
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEN MO3UIIUU JUYHOCTH, TATPUOTU3MA U YBaKEHUS
K 3aKOHY U IPAaBOIOPSAJKY, YEJIOBEKY TpyJa M CTapuIEMYy IOKOJICHHIO, B3aHUMHOTO
yBOKCHHS, OCEPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACIEIUI0 € TPATUIUSM
MHOTOHAIlMOHAIBHOTO Haponaa Poccuiickorn denepanuu, NMPUPOJIE U OKPYKAOIIEH
cpene.

JInaHOCTHBIE pe3yIbTaThl OCBOCHHUS y4eOHOTO IpenmMeTa «bruonorus» TOoJKHbI
OoTpakaTb TOTOBHOCTb UM  CIOCOOHOCTh OOYYalOUIUXCS  PYKOBOJCTBOBATHCS
chopMUpOBAaHHOW BHYTPCHHEH TO3UIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{,  TO3UTUBHBIX  BHYTPEHHUX  YyOEXKICHHH,  COOTBETCTBYIOIIHUX
TPAIUIUOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIUPEHHE KU3HEHHOTO
OMbITa M OMNbITA JEATEIIBHOCTH B IMPOLECCE peau3allid OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOW JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKTAHCKON MO3UIMU OOYJAIOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLHOHHBIX MpaB M OO0S3aHHOCTEW, YBa)KEHHE 3aKOHA
Y TIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW NESATEIBHOCTHU MPHU CO3IaHUU Y4EOHBIX
MIPOCKTOB, PEIICHWU Y4yeOHbIX U  [O3HABATEJIbHBIX  3a7a4, BBINOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;



CIOCOOHOCTH OMpEAEIsATh COOCTBEHHYIO MO3UIIUI0 TI0 OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOUX JEUCTBUSX HEOOXOJUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJCH C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMU IEHHOCTSIMHU U
COIMAILHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W  HCCIENOBATEIbCKUX  3a/lady, YBaXUTEIbHOIO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMPU OOCYXKJACHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOUW U BOJOHTEPCKOMN JEATETbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMSA

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKON HACHTUYHOCTH, MAaTPUOTHU3MA,
YBaXXEHUS K CBOEMY HapOoay, YyBCTBA OTBETCTBEHHOCTH nepen PouHoi, ropiocty 3a
CBOM Kpail, CBOW PoanHy, CBOW S3BIK W KYJIbTYPY, HOPOIUIOE M HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;

IIEHHOCTHOE OTHOIIICHHE K MPHUPOJHOMY HACIEIUI0O M TaMSITHUKAM IPUPO/IBI,
nocTkeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/E;

CIOCOOHOCTDH OLICHUBATH BKJIA]] POCCUHUCKUX YUEHBIX B CTAHOBJICHUE W PA3BUTHE
OMOJIOrMH, TIOHUMAaHKS 3HAYCHUSI OMOJIOTHH B TTO3HAHUM 3aKOHOB IIPUPO/IBI, B )KU3HU
YeJI0BeKa U COBPEMEHHOTO OOIIIECTBA;

uaeitHas yOexAEHHOCTh, TOTOBHOCTh K CHyXKeHHI0 u 3ammure OTeuyecTsa,
OTBETCTBEHHOCTH 32 €T0 CYJb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOIO HApOAa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OILICHMBATh CHUTYAIlMI0O M TPUHUMATh OCO3HAHHBIC pEHICHUS,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEISAM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATHUS HEHHOCTEW CEMEMHON dKU3HHU B COOTBETCTBUU C TPATULHSAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHHE 3MOLIMOHAIBHOTO BO3/IEUCTBUSA KUBOU MPUPOABI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIPDAKEHHIO B pa3HbIX BHJIAX HCKYCCTBA, CTPEMIJICHUE
MPOSIBIISITh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuuyeckoro BocHUTAHHMS, (POPMHUPOBAHUA KYJILTYPbl 3A0POBbS U
3MOIMOHAJIBHOTO 0JIarONmOJIyYHs:

MOHUMAaHHUE W Pealn3aIrs 3J0pOBOro B 0e30macHoro odpasa KM3HHU (3I0POBOE
MUTaHue, COO0ICHNE TUTHEHNYECKUX MPaBWII U HOPM, COATaHCUPOBAHHBIA PEKUM
3aHSATUA W OTAbIXa, peryjspHas (Qu3nueckas aKTUBHOCTh), OEPEXKHOrO,



OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 370POBBIO;

NMOHMMAHUE [EHHOCTH TMPAaBWJI HWHAUBUIYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYaIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIOJEH;

OCO3HAHUE TMOCIEICTBUM M HEMPUATUS BPEAHBIX MPUBBIYEK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPY10It00uU¢E;

FOTOBHOCTh K AaKTHUBHOW JESATEIbHOCTH TEXHOJOTMYECKONM U COLMAJIbHOMU
HAIPaBJIEHHOCTH, CHOCOOHOCTh WHMIIMUPOBAThH, IUIAHUPOBATH U CaMOCTOSITEIHHO
BBITIOJTHATH TAKYIO JIESITEIbHOCTD;

UHTEpPEC K pa3lIuyHbiM chepam mnpodecCHOHAIBHON NESITEIHHOCTH, YMEHHE
COoBeplIaTh OCO3HAaHHBIM BbIOOp Oyaymiedl mpodeccun W peann30BbIBAThH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUIO W CaMOOOpa30BaHUIO Ha
POTSHKCHUH BCEH JKU3HU,

7) 3KOJIOTNY€eCKOT0 BOCTIUTAHMS:

AKOJIOTHUYECKH 11eJ1IeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK UCTOUHHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYILECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJIOTUYECKOW KYJIBTYphl: TMPUOOPETEHHE OIbITa
IJIAHUPOBAHUS MOCTYIKOB U OLEHKU UX BO3MOXKHBIX MOCIEACTBUN I OKPYkKAIOIIEH
Cpenbl;

OCO3HAHHE TJIOOAJIBHOTO XapakTepa 3KOJOTUYECKUX MpoOJieM M MyTed ux
pelieHus;

CIIOCOOHOCTh MCMOJIb30BaTh MPUOOpETaeMble MPU MU3yUYeHUU OUOJOTUU 3HAHUS
M YMEHHUA TpPU  PpEIIEHWH  TpobsieM, CBS3aHHBIX C  PAIlMOHAIBHBIM
IPUPOJIOTIONIH30BaHUEM (COOII0O/IEHNE MTPABUII TTOBEJCHUS B IPUPOJIC, HAMTPABICHHBIX
Ha COXpaHEHHE PABHOBECHS B 9KOCHCTEMAaX, OXpaHy BHJIOB, SKOCHUCTEM, Orocdephl);

AKTUBHOE HENPUATHE JEUCTBUH, NMPUHOCAIIUX BPEI OKPYKAIOIIEH MPUPOITHOU
cpelne, yMeHHE MPOTHO3HPOBATH HEOIArONMpHSITHBIE SKOJOTUYECKHUE TOCIEIACTBUS
NPEeANTPUHUMAEMBIX JIEMCTBUNA U MIPEIOTBPAILATh UX;

HaJU4Ue PA3BUTOr0 HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKOW KYJbTYpHI,
OMbITa JEATEIbHOCTUA SKOJOTMYECKON HANPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBAThCS
VMU B IIO3HABATEIBHONW, KOMMYHHUKAaTUBHOW U COLIMATIBHOW MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOU IEATEIBHOCTH DKOJIOTMYECKON HAIPABIECHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHM W OONIECTBEHHOW NPAKTUKH, OCHOBAHHOIO Ha JHAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYIBTYPHOM MHUPE;

COBEpPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOW KYJIbTYphl KaK CpeACcTBa
B3aMMOJICHCTBUS MEXKY JIFOJAbBMU U NMO3HAHUS MUDPA;

MOHMMaHWe crneuuPuky OHOJOTMM KaK HayKHh, OCO3HaHUsI €€ poiu B
GbopMUPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUHM 1IEJIOCTHOTO



MpEACTaBICHUs 00 OKpYXKalIIeM MHpE KaK O €IMHCTBE MPUPOJIbI, YEOBEKA U
oOlecTBa, B TMO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEM M pelIeHuu MpodieM
COXPAaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMHM JUJIi COBPEMEHHON IMBUIIM3ALIUU:
oOecrieyeHus: HOBOTO YPOBHS pa3BUTUS MEAMIMHBI, CO3[IaHHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOT U, CTIOCOOHBIX PEIIaTh PECYPCHBIE MPOOIEMBbI Pa3BUTHUS YEJIIOBEUECTBA,
MOMCKA MyTeH BBIXOAA M3 TJIOOAIBHBIX 3KOJOTMYECKHX MpoOjeM U obecrneueHus
nepexoa K yCTOMYMBOMY Pa3BUTHUIO, PAlMOHAIBHOMY HCIOJIb30BAaHUIO MPUPOTHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJIOTMYECKMX 3HaHUW B  ILEIsIX
NOBBILIEHUSI 00ILEN KYJIbTypbl, €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, KaK COCTaBHOU
yacTh (PYyHKIMOHAJIBHOM IPaMOTHOCTH 00yyaromuxcs, GopMupyeMoit npu u3yuyeHuu
OouoJjoruu,

NOHMMAaHHWE CYIIHOCTH METOAOB IMO3HAHHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTM UCIOJIb30BaTh IMOJydaeMmble 3HAHUS JUIsl aHaiuu3a |
OOBSICHEHUS SIBJICHHUI OKpY)KAIOIIEro MUpa M MPOUCXOASIIMX B HEM M3MEHEHMHI,
yMEHHE JieflaTh OOOCHOBaHHBIE 3aK/IIOUEHHS Ha OCHOBE Hay4HbIX (AKTOB U
UMEIOILIUXCS TAHHBIX C LIEIBIO MOTYYEHHUs] TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWUOJOTMYECKHUE 3HAHUSA JUIs
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE IIEHHOCTH HAy4HOH [eATelIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO AESTEbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K  HENpPEephIBHOMY  OOpa3oBaHHIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJYyYEHHIO HOBBIX 3HaHMM IO OHOJIOTMU B
COOTBETCTBHHM C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJabTaThl OCBOCHUS yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble IS  (OPMHUPOBAHMS MHPOBO33PEHHSI  OOYy4aIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEeHAyUYHbIE TOHATHS, OTpPa’KaroIue
IIEJIOCTHOCTh HAay4YHOW KapTUHBI MHUpa H CHEIMUPUKY METOJOB IIO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPIUs, SIBICHHE, IpPOLecC,
CUCTeMa, HAay4YHBIA (HaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccie0BaHne, HaOMI0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT U JPYTHE); YHUBEPCAIbHbBIE
yueOHble  JaeiicTBUs  (TIO3HABATEIbHbIE, KOMMYHUKATUBHBIC, PErYyJIATUBHBIC),
oOecrieunBaromue (GpopmupoBaHue (YHKIIMOHATLHON TPAMOTHOCTH M COIMAIBHOMN
KOMIIETEHIIUA  OOYyYaIOIIUXCS;  CMOCOOHOCTh  OOYYaIOIIUXCS  HMCIOIh30BaTh
OCBOEHHBIE MEXIAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHMSI U YHUBEPCAIbHBIC
ydeOHbIe TeUCTBHS B TO3HABATEIHLHOM M COIMATLHOM MPaKTHKE.

B pe3ynbTaTe u3ydenus OMOIOTHH Ha YPOBHE CpeHEro ol1ero oopa3oBaHus y
obOyuarorerocss Oyayt cpopMHUpOBaHBI MO3HABATENbHBIE YHHBEpPCAIbHBIE y4eOHBIC



NEeNUCTBUSI, KOMMYHUKATUBHBIE YHUBEpCAIbHbIE YueOHbIE NEUCTBUSI, PETyJISITUBHBIC
YHUBEpCAJIbHbIC YUCOHBIC IEUCTBUS, COBMECTHAS JIEITCIBHOCTD.

MeranpenMeTHble pe3ysbTaThl OCBOCHHUSI MPOTPaMMbl CPEAHETO  OOIIEro
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHBepPCAJIbHBIMH yueOHBIMH MO3HABATEILHBIMHI
AeCTBUAMM:

1) 6a30Bble JOrHYeCcKHe JTeiCTBHS:

CaMOCTOATENbHO  (QOpMyJIHMpOBaTH M aKTyaJu3UpOBaTh  IpoOseMy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTUUECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHUS, Kiaccu(pUKaIuu, 0000IIEeHHs), PACKPHIBATh CMBICI
OMOJIOTMYECKUX TOHATUU (BBLACISITHL MX XapaKTEepPHbIE MPU3HAKHU, YCTAHABJIMBATH
CBSI3U C IPYTUMHU TOHATHUSIMH);

OTPENEeNATh IedN JEATeNbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH UX
JOCTHXKEHUS, COOTHOCHUTh PE3YJIbTaThl ICSITEIBHOCTH C TTOCTABICHHBIMU LIEIISIMU;

UCIIOJIB30BaTh OMOJOTUYECKUE TOHATHSA JUIsl OOBSICHEHUS (DAKTOB W SIBICHUU
KUBOU TIPUPOJIBL;

CTPOUTH JIOTHYECKUE pacCyXkAeHus (MHIYKTUBHBIC, JEAYKTHBHBIE, TIO
aQHAJIOTUM), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PaCCMaTPHUBAEMBIX
SBJICHUSX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTh CXEMHO-MOJIETIbHBIE CPEACTBA JJIs MPEICTABICHUS CYIIECTBEHHBIX
CBsA3€il M OTHOUIEHWH B H3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKkKe
NPOTUBOPEUU PA3HOTO POJIa, BBISBICHHBIX B PA3IMYHBIX HHOOPMAIMOHHBIX
UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH pEIICHUS MPoOJIeMbl C y4€TOM aHaiu3a UMEIOIIUXCS
MaTEpHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIHLHOCTh, OI[EHUBATh COOTBETCTBUE PE3yJIbTATOB
IEJISIM, OLICHUBATh PUCKH MOCJIEACTBUH JESITEIbHOCTH;

KOOPJUHUPOBATH U BBIMIOJIHATH pa0OTy B YCIOBHIX peajbHOT0, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BHUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOIIEM.

2) 6a30BbI€e HCCIET0BATENbCKHE eI CTBHSA:

BJIQ/ICTh HABBIKAMH Y4E€OHO-MCCIIEOBATEIBLCKON M MPOCKTHOW NEeATEIHHOCTH,
HaBBIKAMHM  pa3pelieHus  npoOjeM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PEIICHUsl MPAKTHUYECKUX 33/1a4, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIb30BATh PA3JIMYHbIE BUJBI AEATEIbHOCTU MO MOJYYEHUIO HOBOT'O 3HAHMS,
€ro MHTEPHpETaLUK, MIPEO0OPA30BAHUIO0 U TPUMEHEHHIO B YUEOHBIX CUTYalUSIX, B TOM
YuCIie IPU CO3AaHUU YUEOHBIX U COI[MATbHBIX MPOEKTOB;

dbopMHUpOBaThL HAYYHBI THUM MBIIUICHHS, BIAJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTh U (OpPMYyJIHUpPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOM
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



BBISBJIATh TMPUYMHHO-CIICJACTBEHHBIC CBS3W W aKTyaJM3WpOBaTh 3a1ady,
BBIJIBUTATh TUTIOTE3Yy €€ PEIICHHsI, HAXOIUTh apTYMEHTHI IS T0Ka3aTeIbCTBA CBOMX
YTBEPKICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PEIICHUS;

aHATM3UPOBATH MOJIYICHHBIC B X0JI¢ PEIICHUS 3aa9d PE3yIbTaThl, KpUTHICCKU
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IIEJICHAPABIICHHBI TMOMCK TIEpEeHOCa CPEJCTB M CIOCOOOB
nercTBUs B MTPOGECCUOHATIBHYIO CPEIY;

YMETh IEPEHOCUTh 3HAHWS B ITI03HABATEIBHYIO M TPAKTHUYECKYIO 00JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC WJCH, MpeJiaraTh OPUTHHAJIBHBIC IMOAXOABl M PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nuHpopmMaumeii:

OPUEHTUPOBATHCS B PA3IMUYHBIX HUCTOYHHUKAX HHPOpPMAIUU (TEKCTE y4eOHOTO
ocoOusl, HAY4YHO-TIONMYJIIPHON  JUTEepaType, OHMOJOTHYECKUX  CIOBapsIX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHeTe), aHaIU3UpPOBATh
MH(GOPMAIIMIO PA3IUYHBIX BUJIOB M ()OPM TIPEICTABICHUS, KPUTUYCCKH OLICHUBATH €€
JOCTOBEPHOCTh M HEITPOTHBOPECYNBOCTH;

(GopMyIMpOBaTh 3amPOChl U MPUMEHATH Pa3JIMYHBIC METOJbI NPH TIOUCKE M
orbope Owmonornueckoil wHGOpPMAIUUA, HEOOXOIUMOW JJIsI BBIMOJHEHHUS YYEOHBIX
3aad;

npuoOpeTaTh OMBIT HWCIOJB30BaHUS HWHPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO WCIIONB30BAHUS Pa3THYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTHMANbHYIO  (QOpMYy  TIpEICTaBIICHUS
Oouosiorudeckoit nHGpopmaIuu (cxeMbl, rpaduKH, JdarpaMMbl, TaOJIHIIbI, PUCYHKH U
Jpyroe);

UCTIOJIh30BaTh HAyYHBIA S3BIK B KAauecTBE CpeacTBa mpu padbote ¢
Ouosiornyeckor  MHpopMamuMen: NPUMEHSATh XUMHUYECKHe, (U3UYECKHEe |
MaTeMaTU4YeCcKue 3HAKW M CHMBOJIBI, (GopMyInbl, abOpeBHaTypy, HOMEHKIATYPY,
MCIIOJIb30BaTh M MPEe0OPa30BhIBATH 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATIISITHOCTH;

BJIQ/ICTh HABBIKAMU PACIIO3HABAHMS U 3aIIUTHI HHGOpMAIH, NTHHOPMAITMOHHOK
0€30MacCHOCTH JIUYHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAITMU BO BCeX cdepax KU3HU, aKTUBHO y4aCTBOBAThH B
Uanore WM JUCKYCCHH IO CYIIECTBY OOCYXJAaeMoll TeMmbl (yMEHHE 3aJaBaTh
BONIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHUTEIHHO BBITIOJHEHHS TMpeIiaracMou
3a/layd, YYWUTHIBAaTh HHTEPECHI W COTJIACOBAHHOCTH MO3WIHUNA APYTUX YYACTHHKOB
JAaiora uin JUCKYCCHH);



pacmo3HaBaTh HEBEpOalbHBIE CpEACTBA OOIIEHUS, TIOHMMATh 3HAYCHUE
COIMAJTLHBIX 3HAKOB, MPEIMOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYAIlUH, YMETh
CMSATYATh KOH(JIUKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PAa3IMYHBIMU CIOCOOAMH OOIICHUS W B3aUMOJCHCTBHS, MOHUMATh
HaMEPEHUS JPYTUX JIFOJICH, TIPOSBISITh YBAKUTEILHOEC OTHOIICHUE K COOCCETHUKY U
B KOPPEKTHOU PopMme HopMyIupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTUYHO W3JaraTb CBOK TOYKY 3pPEHHUS C HCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI IesITeIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECCTBA KOMAHIHOW W WHIWUBUIYaTbHOMN
paboThl MpU penieHud OUOJOTUYECKON TpoOsieMbl, 00OCHOBBIBATh HEOOXOIUMOCTh
NPUMECHEHHS TPYNIOBBIX ()OPM B3aUMOJICHCTBUS NIPH PEIICHUN YIeOHOM 3a1a49H;

BBIOMpATh TEMAaTHUKy W METOJBI COBMECTHBIX JEHCTBHHA C YYETOM OOMIUX
MHTEPECOB U BO3MOYKHOCTEH Ka)I0T0 YIeHa KOJIJICKTHBA,

NPUHUMATh  I[EJIM  COBMECTHOH  JICATCIIBHOCTH,  OPraHW30BbIBATH U
KOOPJUHUPOBATh JEHCTBUS IO €€ JOCTIKEHUIO: COCTaBJIATh IUIAH JCHCTBUH,
pacupenenaTe pojid ¢ Y4ETOM MHEHUH YYaCTHHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa M Ka)KJIOT0 YYaCTHHKA KOMAaHJIbI B OOITUH
PE3YJIBTAT 1O Pa3pabOTaHHBIM KPUTECPHUSIM;

nmpeayiaraTb HOBBIE TPOEKTHI, OIEHUBATh MJEH C TO3UIMA HOBHU3HHI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIITh TO3UTUBHOE CTPATETHUUYECKOE TIOBEJCHHE B  Pa3IUYHBIX
CUTYAITUSAX, IPOSIBIISATh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJiajieHNe YHUBEPCAJIbHBIMH PeryJATHBHBIMU JIeHCTBUSIMU:

1) camoopraHu3anms:

UCITOJIH30BaTh OMOJIOTHYECKUE 3HAHMS ISl BBISBICHHS MPOOJIEM M UX PEIICHHUS
B )KU3HEHHBIX U YUYCOHBIX CUTYAIIHSIX;

BLIOMpAaTh Ha OCHOBE OWOJIOTMYECKWX 3HAHWUW IICJICBBIE M CMBICIIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHSAX M IOCTyNKaxX IO OTHOIICHUIO K >KMBOHW IMPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOATENFHO OCYIECTBISATh IMO3HABATENBHYIO JCSATEIHHOCTD, BBISBISITH
mpoOIeMBbl, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4d B 0Opa3oBaATEIbHOU
JESTENHHOCTH U )KU3HECHHBIX CUTYaIUsX;

CaMOCTOSITEIILHO COCTAaBIISATH IUIAH PEIICHUS MPOOJIEMbl ¢ yUETOM MMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATOUYTCHHUH;

JIaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pacIMpATh paMKH Y4€OHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JienaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CIoCcOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOM APYIULUHU B pa3HbIX
0o0JacTsX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOW 0Opa30BaTENbHBIA W KYJIbTYpPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalMUsM, BHOCHUTb KOPPEKTUBBI B JCATEIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIa/I€Th HABBIKAMM MO3HABATEIbHOU pedIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
NEUCTBUA W  MBICIHUTEIBHBIX [POLIECCOB, HUX PpPE3YyAbTaTOB MW OCHOBaHWH,
UCIIOJIb30BaTh MPUEMBI peQIEKCUU JUIsl OLEHKU CHUTyallud, BBIOOpAa BEPHOIO
peLIeHU;

yMETh OLICHUBAaTb PUCKA M CBOEBPEMEHHO NPUHUMATh pPELICHUs [0 WX
CHIKECHUIO;

IIPUHUMATh MOTHMBBl W apryMEHThl JPYIMX I[PU aHaJIKU3€ pPE3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE CEOS M IPYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

IIPUHUMATh MOTHMBBl W apPryMEHThl JPYIMX [PU aHAJINU3E pPE3yJbTaTOB
NEATEIIbHOCTH,

NpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIMHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS COJIEpKaHUA Y4YeOHOro mpeaMera
«buonoruss» Ha yriuyOJIEHHOM YpPOBHE OpPHUEHTHPOBaHBI Ha oOecreueHue
npoduiabHOTO 00y4eHHUsT o0ydaronuxcs ouonorud. OHU BKITIOYAIOT: crieluduuecKue
Juisi OMOJIOTHMU HAy4yHbIE 3HAHUWSA, YMEHUS M CIOCOObI ACHCTBUI 1O OCBOEHHUIO,
UHTEPIIpETAlMu U MPpeoOpa30oBaHUIO 3HAHUMN, BUABI JCSITEIBHOCTH MO TOIYYECHHUIO
HOBBIX 3HAHUW M WX MPUMEHEHHUIO B PA3IMUYHBIX yU4EOHBIX, a TaKKE B PEabHbBIX
KU3HEHHBIX cuTyanusx. [IpenmeTHble pe3ynbTaThl MPEACTABICHBI 10 ToJaM
U3YYCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» B 10
K1acce NOIKHBI OTPAXKATh:

chOpMHUPOBAaHHOCTh 3HAHMH O MeECTe M POJU OHWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU ECTECTBEHHO-HAYYHOW KApTHHBI MHUpA, B
MO3HAHWW  3aKOHOB  TPUPOABI W  PEHICHHH  MPOOJIeM  palmOHAIBHOTO
MIPUPOAOIIONB30BAHUS, O BKJIAJIE POCCUUCKHX WM 3apyOCKHBIX YUEHBIX B PAa3BUTHE
OMoJIOr NN,

BJIQJICHHE  CHUCTEMOW  OWOJOTMYECKHMX  3HAHWHA, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONINE OWOJIOTHYECKHEe TEPMHUHBI W TIOHATHS (OKU3HB, KJIETKa,
opraHu3M, MeTabonM3M, TOMEOCTa3, CaMOpETyJsIusi, CaMOBOCIPOHU3BEICHNUE,
HACJIEJICTBEHHOCTh, HM3MEHYMBOCTh, POCT ¥ PAa3BUTHE), OHOJIIOTHUYECKHE TEOPUU
(xnerounas teopust T. lIBanna, M. IlIneiinena, P. BupxoBa, xpoMocomHas Teopus
HacnencteeHHoct  T. Moprana), ywenuss (H. M. BaBwioBa — 0 ueHTpax



MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PAacTEHUI), 3aKOHBI (€JUHOOOpa3us
MOTOMKOB TEPBOT0 TMOKOJEHMS, PACIICIUICHUs, YUCTOTHI TaMeT, HE3aBUCHUMOIO
HacienoBaHus 1. MeHngensda, TIOMOJIOTMYECKUX PsSIAOB B HACJICACTBEHHOU
m3menunBocty H. V. BaBuniosa), npuHUUIb (KOMILUIEMEHTAPHOCTH);

BJIa/ICHME OCHOBHBIMU METOJJaMH HAay4YHOrO TO3HAHUS, HCIOJb3yEMbIX B
OMOJIOTMYECKUX  HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHUCaHUE, U3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIJEIATh CYIIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OAHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCII€ OAKTEpHIA,
rpu0OB, PacTeHH, )KMBOTHBIX M 4YEJIOBEKAa, CTPOEHHUS OPraHOB M CUCTEM OpPraHOB
pacTeHui, KUBOTHBIX, YEJIOBEKA, MPOIIECCOB KUZHENEATEIbHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pacTeHUM, KUBOTHBIX U YEOBEKa, OMOJIOIrMYECKUX MPOILIECCOB: OOMEHa
BelleCTB (MeTaboau3M), MpeBpalleHUs] SHEpPruu, OpOKEeHUs, aBTOTPOPHOrO U
reTepoTpoHOTO TUIOB MUTaHUS, (OTOCHHTE3a M XEMOCHMHTE3a, MHTO3a, Meio3a,
ramMeToreHesa, HMOpHUOreHe3a, MOCTIMOPHOHAIBLHOTO PpAa3BUTHUS, PAa3MHOXKEHUS,
UHAUBUAYAJTBLHOTO pa3BUTUSL OpraHu3Ma (OHTOT€He3a), B3aUMOJCHCTBHUS TEHOB,
reTepo3rca, MCKYCCTBEHHOT0 0TO0Da;

YMEHHE YCTAHABIMBATh B3aMMOCBSI3M MEXAY OpPraHOMJIAMHM KIETKM U HX
GyHKIMAMU, CTPOEHUEM KJIETOK Pa3HbIX TKaHEW U UX PYHKIUSIMHU, MEXIY OpraHaMu
U CUCTEMaMH OPTaHOB y PacCTCHHi, )KUBOTHBIX U YEJIOBEKA U UX QYHKIHUSIMH, MEKITY
CUCTEMaMHU OPraHoB U MX (QPYHKIUSMHU, MEXKIY dTalaMu OOMEHa BEIIECTB, dTalnaMu
KJIETOYHOTO IUKJA W XU3HEHHBIX I[UKIOB OPraHW3MOB, dTallaMd SMOPHOHAIBHOTO
Pa3BUTHSI, TEHOTUIIOM U (PEHOTUTIOM, (PEHOTUIIOM U (HhaKTOpaMU Cpelibl OOUTAHUS;

YMEHHE BBISBISATh OTJIIMYMTEIbHBIE MPU3HAKU >KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIUE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHMBOJUKY [IJISl JIOKAa3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJOTUYECKHUE 3a]la4yM, BBISBISATH MPUYMHHO-CIIEICTBECHHBIC
CBSI3M MEX]Iy MCCIEAYEMbIMU OMOJIOTHYECKUMHU MPOLIECCAMU U SIBJICHUSIMU, JIENaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

YMEHUE BBINIOJIHATh JIAOOpaTOpHbIE W TpakTHYecKHe paldoThl, CcOOII0AaTh
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHEM;

YMEHUE BBIIBUTaThb THUIOTE3bl, MPOBEPSITH UX HSKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyIupys Ielb HCCIEAOBaHUS, AaHAJU3UPOBATh IIOJYUYECHHBIC
pe3yAbTaThI U Je1aTh BEIBOIBI;

YMEHHME Yy4acTBOBaTb B Yy4e€OHO-HCCIEI0BAaTEIbCKON paboTe 1o Ouosoruw,
HKOJIOTUM M MEAMIIMHE, NMPOBOAUMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOILNECTB, U
MyOJTUYHO MPEACTABIATH MOJTYyUYEHHBIE PE3yJIbTaThl HA YYCHUUYECKIUX KOH(PEPEHIIHSIX;

YMEHHE OLEHUBATh JSTUYECKUE ACHEKTHl COBPEMEHHBIX HCCJIEJIOBAHUA B
o0nacT OMOJOTUH M MEIUIUHBI (KIOHUPOBAHHUE, UCKYCCTBEHHOE OIIOIOTBOPEHUE,
HaIlpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTE€HHBIX OPraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymieil npodeccuoHaTbHON
JEeSATENbHOCTH B 00JIaCTU OMOJIOTMHM, MEIULIMHBI, OMOTEXHOJOTWH, BETEPUHAPHH,
CEJIbCKOr0 XO3SIIICTBA, MHUIIEBOW MPOMBILUIEHHOCTH, YriayOJsTh MO3HAaBATEIbHBIN
MHTEPEC, HAIPABICHHBIA HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Mpodeccuu u
MPOJOJDKEHNE  OMOJIOTMYECKOro  o0pa3oBaHUs B OpraHu3alusaX  CpPeIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpeameTrHble pe3ysbTaThl OCBOEHUs ydeOHoro mnpeamera «buonorus» B 11
Kjlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMH O MeECT€ U POJU OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-Hay4YHOU
KapTUHBI MUPA, B O3HAHUHU 3aKOHOB MPUPOJIbI U PEUICHUHU SKOJOTUYECKUX MPOOIeM
YeJIOBEYECTBA, & TAKXKE B PEIICHUU BOIPOCOB PALIMOHATBLHOTO MPUPOAOIOIB30BaAHNUS,
U B (GOpPMHUPOBAHUM LEHHOCTHOIO OTHOIIECHMSI K MPUpOJE, OOIIECTBY, YEIOBEKY, O
BKJIAJI€ POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTUH;

yMEHHE BIAJETh CHUCTEMOM OHOJOTMYECKUX 3HAHHWM, KOTOopas BKIIOYAET
ONpeJeieHHs] ¥ TIOHMMAaHWE CYIIHOCTH OCHOBOIIOJIATAIOIUX OHOJOTUYECKHUX
TEPMUHOB W TOHATUM (BUJ, dKocucTteMa, Ouocdepa), OMOIOTHYECKHUE TEOPUU
(aBomrononHas teopust Y. JlapBuHa, CUHTETHYECKAs! TEOPUS IBOJIOLNH ), yueHHs (A.
H. CeBepuoBa — o0 myTsX W HampaBieHusx sBojirouuu, B.M. Bepnanckoro — o
ouocdepe), 3akoHBl (TeHeTHueckoro papHoBecus JIk. Xapau u B. BaitnOepra,
3aponasimeBoro cxoiacrBa K. M. boapa), mnpaBuna (munumyma 1O. JluGuxa,
AKOJIOTUYECKON TMHpaMHUAbl DSHEPruu), Trumnore3bl (rumore3a «vupa PHK» V.
['unbepra);

YMEHUE BJIAJIETh OCHOBHBIMU METOJAaMU HAYYHOT'O MO3HAHUS, HCIOJIb3yEMbIMU
B OHOJIOTMYECKUX HCCIEIOBAHUSAX MKUBBIX OOBEKTOB M JKOCHUCTEM (OIMHCAaHUE,
u3MepeHue, HaOMo/IeHne, OJKCIEPUMEHT), CHoco0aMU BBISIBICHHS U  OLCHKH
AHTPOIIOTE€HHBIX U3MEHEHUN B PUPOJE;

YMEHHE BBIAEIATh CYHICCTBEHHbIE MPU3HAKUA: BUJOB, OHOrCOIICHO30B,
PKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIONMIETO, IBIKYIIETO M  Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpa, ajlIoNaTpUueCKOro M CUMITATPUYECKOTO BUI000pa30BaHUs,
BIUSTHUS JBDKYIIUX CHJI SBOJIIOIMU HA TEHO(MOH/I MOMYJISIHH, IPUCTIOCOOTCHHOCTH
OpPTraHHU3MOB K cpejie OOUTaHMs, YepeIOBaHUs HApPaBICHUH 3BOIIOINH, KPYTOBOPOTa
BEILECTB U NIOTOKA HEPTHH B 3KOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY MPOLECCAMH  3BOJIIOLMH,
IBIKYIIUMU CUJIAMHU aHTPOIOT€HE3a, KOMIIOHEHTAMH pa3JIMYHbIX JKOCHUCTEM H
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYUTEIbHbIE  TPU3HAKA  JKUBBIX  CHCTEM,
MPUCIIOCOOJIEHHOCTh BUJOB K cpene OOMTaHWsA, aOMOTHUECKUX U OMOTHUECKHX
KOMIIOHEHTOB ~ 3KOCHCTEM,  B3aMMOCBSA3€d  OpPraHM3MOB B  COOOIIECTBax,
AHTPOINIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEN MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME APTyMEHTHI, OHOJIOrMYECKYIO
TEPMUHOJIOTUI0 W CHUMBOJIUKY JUISl JIOKA3aTEIbCTBA POJICTBA OPraHU3MOB Pa3HbBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB M CPeAbl OOMTaHUS, €IUHCTBA



YeJIOBEUECKHUX pac, HEOOXOIUMOCTH COXPaHEHUs MHOT000pasus BUIOB U SKOCHUCTEM
KaK YCJIOBHUS COCYIIIECTBOBAHUS IPUPOJIbI M YEIIOBEUYECTBA;

yMEHHE pemIaTth OWOJIOTHMYECKUE 3a/ayH, BBIBISATh MPUYMHHO-CICICTBEHHBIC
CBSI3M MEXIy MCCIIETyeMbIMU OHMOJOTHYECKUMH IPOLIECCAaMU U SBICHUSMU, JENaTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TMOJIYYCHHBIX PE3YyIbTaTOB;

YMEHHE BBIMOJHATH JabOpaTOpHbIE U MPaKTUYECKHe paboThl, COOJI0IATh
npaBujia Mpu padboTe ¢ y4eOHBIM U JTa0OpPaTOPHBIM 000PY0BAHUEM;

YMEHHE BBIJIBUTATh THIIOTE3bl, TPOBEPATh WX OKCICPHUMCHTAIBHBIMHU
cpenctBamu, (GOpMyIUpys Ielb HCCIEAOBaHUS, aHaJU3UPOBATh IOJYYCHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHHE Y4YacTBOBAaTh B Y4YeOHO-UCCIEAOBATEIbCKOM paboTe Mo OuOoJIoTvu,
DKOJIOTUM W MEAWIIMHE, MPOBOJUMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOINECTB, U
MyOJIMYHO MPEICTABISITh MOTYYEHHBIE Pe3yIbTaThl HA YICHHYECKUX KOH(DEPEHITHIX;

YMEHHE OLIEHWBATh TUIIOTE3bI U TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEJIOBEKa U
YeIIOBEUECKNX pac, O MpHYMHAX, MOCIEACTBHSIX W CIOco0ax MpeaoTBpaIleHuUs
r1o0anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oynymiedl mpodeccnoHambHOMI
JESTEILHOCTH B 00JIACTH OWOJIOTHH, DKOJIOTHH, TPHPOIOTIOIB30BAHUS, MEIUIIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPHHAPUHU, CEIBCKOTO XO3SAWCTBA, MHIINECBON
NPOMBIIIUICHHOCTH, YTUIYOJISATh TIO3HABATENbHBIM WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAHHBIN BEIOOP COOTBETCTBYIOIICH MpodeccHn U MPOI0KEHNE OMOJIOTHYECKOTO
o0pa3oBaHHS B OpraHU3alUAX CpPEJHETO TNPOPECCHOHATBHOTO U  BBICIIETO
oOpa3zoBaHUs.



TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne m/n NMPOrpaMmblI Bcero ;?;OTTIL (:JIbele pH;) ;::::qec}me o0pa3oBaTejibHbIE PeCypChl
1 buomornsa xak Hayka 1 bubnmorexa LIOK
YK https://m.eds00.ru/863e8c60
2 JXKuBble cucTeMbl U UX U3Y4YEHUE 2 bubmorexa LHOK
https://m.edso00.ru/863e8c60
bu6moreka [IOK
3 buonorus kretin 2 0.5 https://m.edso00.ru/863e8c60
bu6moreka [IOK
4 XuMuYecKasi OpraHusanus KIeTKH 10 1 https://m.eds00.ru/863e8c60
bu6moreka [IOK
S Crpocnne u GyHKIHK KICTKH 8 2 https://m.edso00.ru/863e8c60
5 OOMeH BelecTB U MpEBpaICHUE SHEPTHUH B 9 1 bubnuorexa [JOK
KIIETKE https://m.edso00.ru/863e8c60
7 HacnencrBennas nadopmanus u 9 05 bubmmoreka [IOK
peanu3aius eé B KIeTKe ' https://m.edso0.ru/863e8c60
. bu6mmoreka [JOK
8 PKM3HCHHBIN LKIT KIICTKH 6 1 https://m.edso00.ru/863e8c60
bu6mmoreka [JOK
9 Crpoenue u GyHKIIUU OPraHU3MOB 17 15 https://m.eds00.ru/863e8c60
bubmuoreka [JOK
10 Pa3MHOkeHNE U pa3BUTHE OPraHU3MOB 8 15 https://m.eds00.ru/863e8c60
11 ['enernka — Hayka O HaCJIEACTBEHHOCTU U 5 05 bu6mmoreka [JOK
M3MEHYMBOCTH OPraHU3MOB ' https://m.edso0.ru/863e8c60
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 Brbmiorexa LIOK
p 2 https://m.eds00.ru/863e8c60
bu6mmoreka [JOK
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 https://m.eds00.ru/863e8¢60



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

bubnuoreka [IOK

14 ['enernka yenoBeka 3 0.5 https://m.edso00.ru/863e8c60
15 CesleKIus OPraHu3MOB 4 ! Eﬁﬁ/ﬁﬁiiﬂﬁ/%%&w
16 buoTexHonorus u cuHTETHYECKasT OMOJIOTHS 4 Eggg?;;;i%iiﬂﬁ/S%eBCGO
17 PesepBHOE Bpemst 1 EESQ?I%Z%ZC%?IS/SG%B%O
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 13



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (L1 (POBbHIE)

Ne n/m NMPOrpaMmblI Bcero E;;)TTIL (:JIbeIe pH:) ;::::qec}me o0pa3oBaTe/ibHbIE pecypchl
1 3apoKIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4 bubnuorexa [JOK
NpeICTaBICHUN B OMOJIOTHH https://m.edso0.ru/863e8c60
2 MukposBontonus U €€ pe3yabTaTbl 14 2 bubmorexa LHOK
https://m.edso0.ru/863e8c60
3 MakponsBostonus u €€ pe3yabTaThl 6 bubmmorexa [TOK
P pesy https://m.edso0.ru/863e8c60
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 15 bubnuoreka [IOK
3emie ' https://m.edso0.ru/863e8c60
bu6moreka [IOK
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1 https://m.eds00.ru/863e8c60
DKOJIOTHSI — HayKa O B3aMMOOTHOILICHUSX bubnuorexa [JOK
6 OpPraHU3MOB U HAJIOPTaHU3MEHHBIX CHCTEM C 3 0.5 https://m.edso0.ru/863e8c60
OKpY)Karolen cpeion
bubmmoreka [IOK
7 Opranu3Mel ¥ cpesia OOUTaHUS 9 15 https://m.eds00.ru/863e8c60
. bu6mmoreka [JOK
8 IKONIOTHS BUIIOB M IONYIALHUHA J 0.5 https://m.edsoo.ru/863e8c60
9 DKO0JIOTHA COOOIECTB. DKOJIOTUUECKIE 12 05 bu6mmoreka [JOK
CHCTEMbI ' https://m.edso0.ru/863e8c60
bubmuoreka [JOK
10 buocdepa — rimobanbHas 3KOCHCTEMA 6 https://m.eds00.ru/863e8c60
11 UYenoBek u OKpyxaromias cpeaa 6 bubmmorexa [IOK
Py Rafotai cpel https://m.edso0.ru/863e8c60
bu6mmoreka [JOK
12 Peseparioe Bpems 8 https://m.edso0.ru/863e8c60
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Jrj;ln Tema ypoka Beero Konrpoabnusie | Ilpakrnuyeckue | Ilpodopunramms :)I;Ig) al;?)l';l;fe ILHBIE
padoTsbI padoThI pecypebi
1 bronorus kak KOMIUICKCHasI HAyKa U Kak 1
4acTh COBPEMEHHOT0 O0IIecTBa
2 JKuBbI€ CUCTEMBI U HX CBOMCTBA 1
3 YpoBHEBasI OpraHu3anusl KUBBIX CHCTEM 1 IpodopuenTanmonsyIii
MOMEHT
4 HcTopust OTKPBITHS U U3YYCHUS KIICTKH. 1
Knerounas teopus
MeToasl MOJEKYISIPHON U KIETOYHON
6uonorun. [Ipaktuueckas padora «3yuenue
5 METO/I0B KJIETOYHON OHOIOTHH 1 05
(xpomarorpadusi, snexTpodopes,
muddepeHnranbHOe NEHTPUGYTUpOBaHUE,
[11IP)»
6 XHUMHYECKUH COCTAB KIECTKH 1
v MuHnepalibHbIE BELIECTBA KIIETKH, UX 1 [TpodopueHTaIMOHHBIT
Ouosoruyeckas poJib MOMEHT
Opranuyeckue BeliecTBa KJIeTKH — OEKU.
8 JIaboparopHas pabota «OOHapyxeHHEe 1 0.5
0EITKOB C OMOIIIbIO KAUECTBEHHBIX PEAKITHIl»
9 CgoiicTBa, ki1accuduraius u QyHKIUU 1
0enKoB
10 Opranuyeckuie BelecTBa KJIeTKH — 1
yTJIEBO/IBI
11 Oprannyeckue BeUeCTBA KIETKH — JIUIHUIbI 1
12 Hyxneunnossie kucnotsl. IHK u PHK. 0.5




JlaboparopHas padota «lccnenoanue
HYKJIICHMHOBBIX KHUCJIOT, BBIACJICHHLIX U3
KJICTOK Pa3JINYHBIX OPraHHU3MOBY

Crpoenne u pyakuu ATD. [pyrue

13
nykieosunrpudocdarsr (HTD)
14 CexBenupoBanue [JHK. Metoasl reHOMUKH,
TPAHCKPHUIITOMUKH, TPOTCOMUKH
15 MeTo /16l CTPYKTYpHON OHOJIOTUH
16 Tunsl kinetok. [IpokapuoTnueckas KieTka
Crtpoenune sykapuoTHUYECKON KIIETKH.
17 [IpakTnueckas pabota «/3ydeHue cBOUCTB 0.5
KJIETOYHOU MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapaT KJIETKH
OnHOMEeMOpaHHBIE OPTaHOUIBI KIETKH.
19 [TpakTrueckas padota «M3ydeHne IBIKEHHS 0.5
LUTOIJIA3MbI B PACTUTENIbHBIX KIETKaX»
[TonyaBTOHOMHBIE OpTaHOU bl KIETKU:
20 MUTOXOHAPHUH, MacTuabl. JlabopartopHas 05
pabora «lccnenoBanue mia3mMosnsa u '
JIeTNIa3MOJIN3a B PACTUTENIBHBIX KIETKaX)»
[IpodopueHTanMOHHbBIN
21 HememOpaHHbIe OpraHOH/IbI KJIETKH podop H
MOMEHT
22 Crpoenue u GyHKIUU sapa
CpaBHuTENIbHAS XapaKTEPUCTHUKA KIIETOK
23 sykapuoT. Jlaboparopnas pabota «3yuenue 0.5
CTPOEHUS KJIETOK PA3IMYHBIX OPraHU3MOBY»
AcCCUMWIALINS U TUCCUMUWIISALIUSA — JIBE
CTOpoHbI MeTabonu3ma. Tumsl oOMeHa
24 BeniecTB. JlJaboparopHas padora «3yueHue
KaTaJUTHYECKON aKTUBHOCTU (pepMEeHTOB (Ha
MIpUMepe aMUIIa3bl WK KaTaaasbl)»
25 DepMEHTAaTUBHBIN XapaKTep peakuil 0.5




KJIETOYHOTO MeTabosm3ma. JlabopaTopHast
pabota «M3ydyenue GpepMEeHTATHBHOTO
pacIeryIeH s epOKCHIa BOJOPOIa B
PACTUTCIIBHBIX U )KUBOTHBIX KIICTKAX»

26 Bbenku-akTuBaTOpBI U OEIKH-UHTHOUTOPEI 1
27 ABTOTpO(HBIN THII 0OMEHA BEIIECTB 1 IpogopuenTannonnIii
MOMEHT
28 dorocuHTE3 1
XemocuHnres. JlaboparopHas padota
29 «CpaBHEHHE MTPOIIECCOB POTOCHHTE3A H 1 0.5
XEMOCHHTE32)
AnaspoOHbIe opraHu3Mbl. Bunbl 6poskeHus.
30 JlaboparopHas padota «CpaBHeHHE 1
MIPOIIECCOB OPOIKECHUS M IBIXAHUSD)
31 AspoOHBIE OpraHU3Mbl. DTaIbl 1
SHEPTreTUYECKOro 0OMeHa
DHeprusi MeMOpPaHHOTO TPaIUeHTa IIPOTOHOB.
32 Cunre3 AT®: pabota mporoHHO ATD- 1
CHHTa3bl
33 Peakiiun MaTpuyHOTO CHHTE3a 1
34 Tpanckpunius — matpuuHbiii cuaTe3 PHK 1
35 Tpancismus u e€ starmbl 1
36 KoaupoBanue aMmuHOKHCIOT. Posib prbocom 1
B OMocuHTe3e Oenka
37 Opranu3anus reHoMa y IPOKapuoT U 1
3YKapHOT
38 MonekyssipHbIe MEXaHU3MbI IKCIIPECCUU 1
T€HOB Y YKapHuoT
Bupycbl — HekneTouHble (OpMBbI KUZHU U .
39 oOnuratHele napa3uThl. [IpakTudeckas 1 0.5 EE;S)SEHCHTMHOHHHH

pa60Ta «CO3I[aHI/Ie MOJCIIN BUPYCa»




BupycHslie 3a0071eBaHNs Y€JIOBEKA,

40 N 1
KUBOTHBIX, PACTCHUN

41 HanorexHosioruu B OMOJIOTHN U MEIUITUHE

42 JKu3HeHHBIN HUKI KIETKHA

43 Matpuunsiii cunte3 JTHK
Xpomocowmsl. JTaboparopras pabota

44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 1 0.5
MUKPOTIpEIiapaTax»

45 Jlenenue KIETKH — MHTO3 1
Tunel knetok. KapuokuHes U IUTOKUHES.

16 JlabopaTtopHnas pabora «Habmoaenne mutos3a 1 05
B KJIETKaX KOHYMKA KOpPEIKa Jiyka (Ha
TOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuus >KM3HEHHOTO LIMKJIA KJIETOK 1

48 Opranmu3M Kak eMHOE 11eJI0e

49 Txanu pacrenuii. JlaboparopHas pabota 1 05
«M3yueHue TKaHe pacTeHUD)

50 TkaHu )KUBOTHBIX U 4yesnoBeka. JlaboparopHas 1 05
pabota «/3yueHue TkaHel )KUBOTHBIX)
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabota «/3ydyeHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ornopa Tena opraHu3MOB 1

53 JIBM)KEHHE OpPraHu3MOB 1

54 [Tutranue opraHu3MoB 1

55 [TuTanne MO3BOHOYHBIX )KHBOTHBIX. 1
[TumeBapuTenpHas cucTeMa 4eloBeKa

56 JlpIxaHue opranu3mMoB 1

57 JIpIxaHKe MO3BOHOYHBIX )KMBOTHBIX U 1

YCJI0BCKaA




58 TpaHcmopT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHnocHas cucrema o3BOHOYHBIX 1
YKUBOTHBIX U YCIIOBEKA

60 Brigenenue y opraHusmMoB 1

61 3amura y opraHu3MoB 1

62 MMMyHHas cuctema yenoBeka 1

63 PaznpaxruMoCTh U peryisinus y OpraHu3MOB 1

64 ['ymopanbsHas peryisiius ¥ SHIOKpUHHAs 1
cHCcTeMa KUBOTHBIX M YeJIOBEKa

65 ®DopMBI pa3MHOKEHHS OPTaHU3MOB

66 [TooBOE pa3zMHOKECHHE

67 Meiios 1
I'amerorenes. OGpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlaboparopHas padoTa 1 05
«3ydeHue cTpoeHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpEapaTaxy

69 WNupuBuyanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOTEHE3

70 3akiaJKa OpraHoB U TKaHEH U3 1
3apO/IBIIIECBBIX JIUCTKOB
Poct u pazButue xxuBoTHBIX. JIabopaTopHas

71 paboTta «BpIsBIICHHE MPU3HAKOB CXOJICTBA 1 0.5
3apOJIBIIICH TO3BOHOYHBIX KHBOTHBIX)»
Pa3MHOXeHME U pa3BUTHE PACTCHUH.

72 JlaboparopHas padota «CTpoeHue opranoB 1 0.5
Pa3MHOXEHHSI BBICIITUX PACTCHHI

73 HcTopus cTaHOBNIEHUS U Pa3BUTHS T€HETUKH 1 [TpodopuenTainoHHBIN
KaK HayK{ MOMEHT
OcCHOBHBIE TIOHATHS U CUMBOJIbI TeHETHUKH.

74 JIaboparopHas pabota «/[po3oduia kak 1 0.5

00BEKT F€HETHYECKUX HCCIIeI0BaHUI




3aKOHOMEPHOCTH HACJIE0OBAaHUS IPU3HAKOB.
MoHOTHOpHAHOE CKpEIIUBAHHE.

75 [TpakTuaeckas padora "N3ydecHne 1 0.5
pe3ynbTaTOB MOHOTUOPUIHOTO CKPEIIMBAHMS
y 1po30¢ k"
76 [utonornyeckre 0CHOBBI MOHOTHOPHUIHOTO 1
CKpEITUBaHUS
77 Ananmusupyrtorniee ckperniuBanue. HemomxHoe 1
JOMHHHAPOBAHHE
JurubpunHoe ckpemubanue. [Ipaktuueckas
78 pabota «M3ydeHue pe3yabTaToB 1 0.5
JTUTHOPUTHOTO CKPENTUBAHUS Y APO30(DUITHI
79 [{utonornyeckre OCHOBBI TUTHOPUTHOTO 1
CKpEITUBaHUS
[IpodopreHTallMOHHBIN
80 CuermieHHOe HAcJIeI0BaHUE PU3HAKOB 1 poop Tt
MOMEHT
81 XPpOMOCOMHasI TEOPHST HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 ['eHoTHN Kak LEIOCTHAS cUcTeMa 1
84 ['eneTnyeckuii KOHTPOJIb Pa3BUTUS PACTEHUI, 1
YKUBOTHBIX U YeJIOBEKa
85 MN3MeH4YnBOCTD NMpU3HAKOB. BHibl 1
M3MEHUYUBOCTH
86 MoaudukanroHHass K3MEHUYUBOCTh 1
BapuanonHslii psa v BapuamoHHas
kpuBas. JlaboparopHas padoTa
87 «HccnenoBanre 3aKOHOMEPHOCTEH 1 05
MOAU(PHUKAITUOHHON U3MEHUYHUBOCTH. '
[TocTpoeHue BapualimoHHOTO psija U
BAPUALIMOHHON KPUBON»
88 I'enoTunuueckast U3MEHYUBOCTb. 1

KomOuHaTHBHASI K3MEHYUBOCTD




MyrannoHHas U3MEHUYUBOCTh. [IpakTnueckas

89 pabora «Myranuu y aApo3oduis! (Ha 1 0.5
TOTOBBIX MUKPOITpEIapaTax)»

90 3aKOHOMEPHOCTH MYTAI[HOHHOTO TIpoIiecca. 1
ONUTeHeTHKA W SITUTCHOMUKA

91 I'eneruka yenoseka. [IpakTudeckas padbora 1 05
«CocTaBleHUE W aHAJIH3 POJIOCIOBHO

92 MeTtoapl MEIUIIMHCKON T'€HETUKHU 1 HpodopnenTaimonsbiii

MOMEHT

3HaueHNe MEUIIMHCKON TeHETHKH B

93 MIPEIOTBPAIICHUH H JICYCHUH TeHETHICCKIX 1
3a00JIeBaHMI YesloBeKa
OCHOBHBIC TIOHSATHUS CEJICKIIHH.

94 JlabopaTopHas pa6on\1} «3yuenue copToB 1 05
KYJIBTYPHBIX PACTCHUN W TIOPOJT JJOMAITHIX
KUBOTHBIX)»
MeTompl ceneKIIMOHHON pabOTHI.

95 JlabopaTtopHas paborta «3y4yeHune MeTo10B 1 0.5
CEJIEKIIMU PACTECHUIN
JloCcTHXKEHUS CeNIEKIIMU PACTEHUI 1

96 )KUBOTHBIX. [IpakTHueckas padboTa 1
«ITpuBHUBKa pacTeHUD

97 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BAaHUE 1
TeHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka v OTpacib

98 npou3BojicTBa. [IpakTuueckas pabora 1 0.5
«3yueHne 00beKTOB OMOTEXHOJIOTHUIY

99 OcHOBHBIE HaMpPaBIEHUS CHHTETUYECKON 1
OHMOJIOTHH

100 XpOMOCOMHAsl ¥ T€HHAs1 NHXEHEPUs 1

101 MeauiHcKre OHOTEXHOJIOT I 1

102 PesepBHblil ypok. [loBTOpeHne, 0600611eH1e, 1




‘ CcUCTEMaTU3alusl 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
Jrj;_)n Tema ypoka Beero Kourpoasusie | Ilpakruueckue | IIpodopuenranus :)Igg) a‘;zil;fe ILHBIE
padoTsbI padoThI pecypesI
1 OpostonmonHas Teopus Y. Jlapsuna 1
2 JBr>Kylye CHIIbl 3BOJIIOIMY BHIOB 10 Y. 1
JapBuny
3 Bopr6a 3a cyimecTBoBaHue, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIH 0TOOD
4 DOopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
ABOJTIOITUHT
5 DTarnbl 3BOJIIOIMOHHOTO MPOIIEcca: 1
MHUKPOIBOJTIONUS ¥ MAKPOIBOJTIOIIHS
6 [Momynsitust — sneMeHTapHas eAMHULIA 1
SBOJTIOINH
3aKOH reéHeTUYEeCKOoro paBHoBecus k.
7 Xapnu, B. Baitn6epra. Jlaboparopuas 1 05 [TpodopuenTanoHHbIN
pabota «BbIsiBeHUE U3MEHYUBOCTH Y ' MOMEHT
oco0eil 0JHOTO BUa»
8 DneMeHTapHbIe (haKTOPBI SBOJIOUN 1
9 Dddext ocnoBarens. IPdexT OyThUIOUHOTO 1
TOPJIBIIIKA
10 Murpauuu. M30sum nonyJsisiumii: 1
reorpaduueckas, OnoJIorundecKas
11 EctecTBeHHBII 0TOOpP — HaMpaBISIONINI 1
(hakTOp IBOIOIHH
12 [TonoBoit oT60P 1
[Ipucnoco6aeHHOCTH OPraHU3MOB Kak .
13 pe3yabTaT MUKpO3BOJOINH. JlabopaTopHas 1 0.5 EE;S)SEHCHTMHOHHHH

pabota «M3yduenue apomopo30B u




WJIM0AJIANITAlMI Y PACTEHUH U JKUBOTHBIX)»

[Tpumeps! TpUCTIOCOOICHHH Y OpPTraHU3MOB:
Moposiorudeckue, pU3noIOrnIecKue,
OHMOXMMUYECKHUE, TOBEICHUYECKHUE.

14 Jlaboparopuas padota «IIpucrnocobneHus 0.5
OPraHU3MOB M UX OTHOCHUTEIIbHAS
11eTIECO00PA3HOCTHY
Bun, ero xpurepun u CTpykTypa.
15 JlabopaTtopHas pabota «CpaBHEHHE BUIOB 0.5
110 MOP(OJOTUIECKOMY KPUTEPHIO»
16 CrpykTypa BUAa
17 Bunoo6pa3oBanue kak pe3yabTaT
MHUKPOIBOJTIOIAN
18 CBsI3b MUKPO3BOJTIOIIUH H STTHICMHOJIOTHH
19 MakposBosmtonus. [TaneonTonornueckue
METO/Ibl U3yYEHHUSI SBOTIOIUU
20 buoreorpaduueckue MeTo b N3ydeHUs
SBOJTIOITNH
OMOpHUOJIOrMYecKHUe U CPAaBHUTEIBHO-
21 MOP(HOJIOTHIECKUE METOIBI M3YUSHUS
SBOJIIOINH
MouJiekynspHO-T€HETHUECKHE,
22 OMOXMMHYECKHE ¥ MATEMaTHYECKUE METOIbI
W3YYEHHUS SBOJIOIUH
23 OO61re 3aKOHOMEPHOCTH SBOJIIOLUH
o4 AnantuBHas paguanus. HepaBHOMepHOCTD
TEMIIOB IBOJIOLIUU
o5 Hayunbie runotessl IpOUCX0KICHUS )KU3HU [TpodopuenTainoHHBIN
Ha 3emiie MOMEHT
26 JloHay4yHBI€ MIPEACTABICHUS O 3aPOKICHUH

JKHU3HH




OcHOBHBIE ATaIbl HEOPraHUYECKOU

27
HBOJIIOIIUHT
28 ['unore3sl 3apoKIACHUS KU3HH
Hctopust 3eMiu 1 METOBI €€ N3yUCHHUS.
29 JlaboparopHas padota «/3yueHue u 05
OTIMCAaHHUE UCKOTIAEMBIX OCTATKOB JIPEBHUX
OpPraHu3MOBY
30 HavanpHbie aTanbl opraHM4ecKoi 3BOJIOLNN
31 DBOJTIONUS DYKapUOT
OCHOBHBIE ATaITBI YBOJIOIIH PACTUTEIEHOTO
32 mupa. [Ipaktudeckas padora «3ydenne 05
0COOEHHOCTEH CTPOCHUS PAaCTEHUN pa3HbIX
OTJICIIOBY
33 OCHOBHBIE ATAITBI YBOJIFOIIH KHBOTHOTO
Mupa
OBoJIIOIMS )KUBOTHBIX. [IpakTudeckas
34 pabota «/3ydeHne ocoOEHHOCTEH CTPOCHUS 0.5
MTO3BOHOYHBIX KMBOTHBIX»
35 Pa3BuTune xu3Hu Ha 3eMiie 1o 3pam U
nepuoiam
36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOIIIIOTO
37 CoBpeMEHHBIN 3KOJIOTHYECKUN KPU3HUC, €T0
0COOCHHOCTHU
38 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa
39 OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB
40 AHTpOIIOJIOTHSI — HayKa O 4EJIOBEKE [podopuenTarmomsy1ii
MOMEHT
a1 PasButue npencTaBieHu 0 MPOUCXOKICHUN

YCJI0BCKaA




MecTo 4enoBeKa B CHCTEME OPraHHUYECKOTO
mupa. Jlaboparopuas pabota «/3ydeHue

42 - 0.5
OCOOCHHOCTEH CTPOCHHUS CKEJIeTa YeIIOBEKa,
CBSI3AHHBIX C TIPSIMOXOXKICHUCM))

43 JIBMKyIIMe CUiIbl aHTPOIIOreHe3a

44 CooTHoIICHHE OMOJIOTMYCCKHUX H
COLIMATIBHBIX (PaKTOPOB B AHTPOTIOT€HE3E

45 OcHOBHBIE CTaJNH AaHTPOTIOTEHE3a

46 [TaneoreHeTrKa U MajJecoreHOMUKA

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [Ipaktuyeckas padora

48 «/3ydeHne SKOJIOTHYECKUX aaanTaui 0.5
YETIOBEKa»

49 MesX TUCITUTUTHHAPHBIC METOTBI
aAHTPOMOJIOTUI

50 3apoKIeHre U Pa3BUTHE IKOJOTUH
Mertoap! skonoruu. JlaboparopHas padbota

51 «M3ydeHne MEeTOI0B SKOJIOTHIECKUX 0.5
HUCCIIEI0OBAHUID)

59 3HayeHUEe PKOJIOTUYECKUX 3HAHUH TSI
YesoBeKa

53 DKkoJiorudeckue GakToOpsbI
Abuotuueckue dakropsl. CBET Kak

54 sKosioruueckuii paxrop. Jlaboparopuas 05 [TpodopuenTainoHHBIN
pabota «BpIsBIICHHE TPUCTTOCOOICHUI ' MOMEHT
OpPraHU3MOB K BIHMSIHUIO CBETa»
Abuotuueckue dakropsl. Temmneparypa Kak

55 skosoruueckuid hakrop. JlaboparopHas 05
pabota «BpIsiBNIeHUE MpUCIOCcOOIeHn '
OpPraHU3MOB K BIHSIHUIO TEMIIEPATyphbI»

56 AbuoTtnueckue pakropsl. BiaaxkHOCTb Kak 0.5




sKoJsiornueckuii paxrop. Jlaboparopuas
paboTa «AHATOMHYECKHUE OCOOCHHOCTH
pacTeHUH U3 Pa3HbIX MECT OOMTAHMSY

S7 Cpensl 0OMTaHHUS OPTaHU3MOB 1

58 Buonornyeckne puTmMbl 1

59 XKuznennvle GopMbl OpraHU3MOB 1

60 bruoTtnueckue akropsr 1
3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI

61 JUTsl CYIIECTBOBAHMSI OPTaHU3MOB B CpeJie 1
obutaHus

62 DKOJIOTUYECKHE XapAKTEPUCTUKU TOIYIISIIH 1
OCHOBHBIE TIOKA3aTEeJH TOTYJISIIHH:

63 YHCIICHHOCTb, TNIOTHOCTh, BO3pACTHAS H 1
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEeJIH TOTYJISIIHH:

64 POXKIaEMOCTb, TPUPOCT, TEMI POCTAa, 1
CMEPTHOCTh, MUTPAIIHH

65 DKoJIOTHYECKasi CTPYKTYpa MOIMYJISIIIHT 1

66 JluHaMuKa TOMYJISIITUY U €€ perysius

67 KpuBsie pocTa YHCICHHOCTH MOMYJISIINH. 1
KpuBbie BEDKUBaHWSI
Dkosorndeckas Huia Bujaa. JlabopatopHast

68 pabota «IIpucnocoOaeHust CeMsIH pacTeHUI 1 0.5
K PacCeJICHUIO

69 Bun xak cucrema nomynasiuit 1

70 3aKOHOMEPHOCTH TIOBEJICHUSI U MUTPAITHI 1
KUBOTHBIX

71 Coo0r11ecTBO OpraHu3MoB — OHOIICHO3 1

72 DKocucremMa Kak OTKpbITasi CHCTEMa 1

73 KpyroBopoT BeliecTB U MOTOK SHEPTUU B 1

OKOCHCTEMC




74

OcHOBHBIC TTOKA3aTCIU YKOCHCTEMEBI

75 DKOJIOTHYECKHE NTHPaMUIbI
76 W3meneHust cooOecTB — CYKIECCUU
77 [TpupoHBIE 5KOCHUCTEMBI. DKOCHCTEMBI 03€p 1
U peK. DKOCHCTEMBI MOPEH U OKEaHOB
78 [Tpupomusie SKOCHCTEMBI. DKOCUCTEMBI 1
TYHJp, JIECOB, CTETIEH, ITYCTHIHb
79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
80 Ypboskocucremsl. [Ipaktuueckas pabota 1 05
«M3ydenue u onrcanue ypoOIKOCHUCTEMBI»
3aKOHOMEpPHOCTH (OPMUPOBAHUS OCHOBHBIX
81 B3aMMOJICIICTBUI OPraHU3MOB B 1
IKOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN
82 Pa3HbIX TUIIOB Ha CyOOpPraHU3MEHHOM, 1
OpraHU3MEHHOM, MOMYISIIUOHHOM U
HKOCUCTEMHOM YPOBHSIX
83 buocdepa — obmerranerapHas 00009Ka 1
3emnn
84 VYuenue B. U. Bepnanckoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMOCHEPHI 1
86 KpyroBopoTs! BeriecTs u 1
OMOTe€OXMMHUYECKHUE [TUKITBI
87 3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI 1
CYyIIN
88 YcToitunBOoCTH OMOChEpsI 1
89 DKOJIOTHYECKHE KPU3KUCHI U UX TIPUYNHBI 1
90 BosneiicTBue uenoBeka Ha 6nochepy 1 lpodopuenTannonmbii
MOMEHT
91 AHTpONIOT€HHOE BO3/IEHCTBHE Ha 1

PaCTUTENbHBIN U )KUBOTHBIN MU




92 Oxpana npupob! 1
93 OCHOBHBIE IPUHIIMITBI YCTOWYHUBOTO 1
Pa3BUTHS YEIIOBEUECTBA U IPUPOIBI
ParmonanbsHOE TPUPOIOTIONB30BAHHUE U
94 COXpaHEHHE OMOJIOTUYECKOTO Pa3HO0Opasus 1
3emiin
95 O6061menue o reMe «MUKPOIBOIIONUS U €€ 1
Pe3yIabTATHDY
96 O6061menue o reme «Makpo3BoIIOIUS U €€ 1
pe3yIabTATHDY
97 O606mmenue no teme «[Ipoucxoxaenue u 1
pa3BUTHE )KU3HU HA 3EMIIE»
98 O6061mmenue o reme «IIpoucxoxnenue 1 [TpodopuenTanoHHbIN
YeJIOBeKa — aHTPOTIOTEHE3) MOMEHT
99 O0600menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)
100 O6006mmenue mo Teme «OpraHu3Mbl U cpefia 1 [TpodopueHTanIOHHBIT
oOuTaHUM MOMEHT
101 O6O6H16HI/IUC 10 TeMe «DKOJIOTUs BUIOB U 1
TIOTTYJISIHI
102 O606menue mo reme «brocdepa — 1
ry100aJIbHAsI KOCUCTEMa))
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7.5




MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'NUA TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIETO OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero
TpeOOBaHuUs o0pa3zoBaHus

ChopmupoBaHHOCTh 3HAHWUH O MECTE W POJU OHOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMHUpOBaHUHT COBPEMEHHO
€CTECTBCHHOHAYYHOW KapTHHBI MHpA, B TIO3HAHWU 3aKOHOB MPHUPOJBI U
pelIeHUN >KU3HEHHO BAXXHBIX COIUATBLHO-ITHYECKUX, SKOHOMHYECKHUX,
9KOJIOTMYECKUX MPOOJIEM 4YEIOBEYeCTBa, a TAK)KE B PEIICHHWU BOIPOCOB
palMoOHAIBHOTO TMPHUPOJOTIONL30BaHMs, B (POPMUPOBAHUU IIEHHOCTHOTO
OTHOIIIEHUSI K TPUPOJIE, OOIIECTBY, YEJIOBEKY; O BKJIAJE€ POCCUUCKUX H
3apyOEKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Branenue cucremoit 3HaHu 00 OCHOBHBIX METO/aX HAYYHOTO TIO3HAHUS,
HCIIOJIb3YEMBIX B OHOJIOTHUECKUX HCCIEIOBAHUSIX YXUBBIX OOBEKTOB H
9KOcUCTeM  (OomucaHWe, H3MEpeHHe, IpoBeleHUEe  HaOIIOJeHMUI);
CIOCOOaMM BBISBJICHUS M OIICHKH aHTPOTIOTCHHBIX N3MEHEHHI B TIPHPO/IC.
YMeHue BBIJIBUTATh THIOTE3BI, IMPOBEPIATh WX OSKCIECPUMEHTATHLHBIMH
cpeactBamu,  GopMyiaHpys  Ielib  WCCIIEeNOBaHUS, AaHAJIU3UPOBAThH
MOJIy4YE€HHBIE PE3YJbTaThl U JIENIaTh BHIBO/IBI.

BoisiBnenue  3aBUCHMOCTH ~ MEXKIY  HCCIEAYEMbIMH  BEJIMYHMHAMU,
00BsICHEHUE TOJYYEHHBIX PE3YJIbTAaTOB U (POPMYIHPOBAHUE BHIBOJIOB C
HCMOJIb30BAHUEM HAYYHBIX MOHITUNA, TEOPUH U 3aKOHOB

YMeHne BiIafieTb CHCTEMOW OMOJIOTHYECKUX 3HAHHMM, KOTOpas BKITIOYACT:
OCHOBOIIOJIAraroIiye OUOJIOTUYECKUE TEPMUHBI U MOHATHA (KU3Hb, KIIETKAa,
TKaHb, OPraH, OpraHu3M, BH/I, MOMYJIALMS, SKOCHCTeMa, OMoLieH03, Ornocdepa;
MeTaboIM3M, TOMEOCTa3, KJIETOUHBbIH WMMYHHUTET, OHOCHMHTE3 OeJKa,
OUOTIONMMEpBI,  TUCKPETHOCTh, CAMOPETYJISIMS, CaMOBOCIIPOM3BECHHE,
HACJIEJCTBEHHOCTh, U3MEHUYMBOCTb, SHEPrO3aBUCHMOCTh, POCT U Pa3BUTHE);
Ouosornueckue Teopun: kierounas reopus T. [1IBanna, M. llneiinena, P.
BupxoBa; kinoHanabHO-celeKTUBHOro wummynutera Il Opmux, W.H.
MeuHukoBa, XpoOMOCOMHasi Teopus HacieacTBeHHOCTH T. MopraHna,
3aK0oH 3apojeliieBoro cxoxacrtsa K. bspa, sBomtounonnas teopus Y.
JlapBuHa, CMHTETHYECKas TEOPHUsS HBOJIIOLMHU, TeOopus aHTpornoreHeza Y.
HapBuna; Teopust Ouoreonienoza B.H. CykauéBa; yuenue H.M. BaBunosa
0 ILIEHTpaX MHOTo00pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX PACTCHUU,
yuenue A.H. CeBeprioBa 0 MyTsSX M HalpaBJICHUAX SBOJIIOLMH, YUCHHUE
B.1. Bepnaackoro — o 6uocdepe);

3aKOHBI (€IMHOOOpa3us MOTOMKOB IE€PBOTO IMOKOJIEHHUS, pacUlelICHUs
NPU3HAKOB, HE3aBUCHMOIO Hacle[oBaHWs mpusHakoB [. Mengens;
CLICTUIEHHOTO HACJIEOBaHMs NIPU3HAKOB M HApPYIIECHHUs CLEIJICHUS I'C€HOB
T. MopraHna; roMOJIOTHYECKUX PSAZOB B HACJIEACTBEHHON HM3MEHUYHMBOCTH
H.U. BaBuioBa; renetndeckoro pasHoBecus /x. Xapau u B. Baiin6epra;
3apojsieBoro cxoacrsa K. bapa; 6uorenernueckuii 3akon 3. I'ekkerns,
®. Mromiepa);

IIPUHIMIBI (YUUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);




npaBuwia (MuHuMyma lO. JInOuxa, 5KOJIOrMYECKON NIUpaMUIbl YHCED,
Oromacchl U PHEPTUHN);

runote3bl  (koarepBatHoit AWM. Omapuwna, mnepBUYHOTO OyiboHa JIK.
Xomnpetina, mukpochep C. Dokca, pudozuma T. Uek)

Ymenue peiiatb IMOMCKOBBIC OHOJIOTHYECKUE 3aJadyl; BBIABIIATH
MMPUYIUHHO-CJICACTBCHHBLIC CBA3U MCKAY HUCCICAYCMBIMU OHOJIOrMYEeCKUMU
O6"I>€KTaMI/I, mpooeccaMn U ABJICHUAMM, OCIATb BBIBOJABI WM IPOTHO3bI HaA
OCHOBAHHWHU IOJIYYCHHBIX PE3YJILTATOB,

COCTaBJIATb T'CHOTHUIIMYCCKHUC CXCMbI CKPCHIMBAHWA JIA PasHbBIX THUIIOB
HaCJICAOBaHUA IIPU3HAKOB Y OpPraHru3MOB, COCTAaBJIAATb CXEMbI IICPCHOCA
BCIICCTB U DHEPI'MU B OKOCUCTEMAX (HGHI/I IIUTaHuA, ITUIICBLIC CeTI/I)

YMeHue ycraHaBIMBaTh B3aUMOCBSI3U MEXKIY CTPOECHUEM U (QYHKLUSMU:
OpraHouJIOB, KJIETOK Pa3HbIX TKaHEW, opraHaMH U CUCTEMaMH OPraHoB Y
pacTeHMii, KMBOTHBIX M YEJIOBEKa; MEXJy 3TanaMud OOMEHa BEIIECTB;
JTanaMM KJIETOYHOIO IUKJIAa U KU3HEHHBIX IIUKJIOB OPraHU3MOB; ATallaMU
SMOpPUOHAJIBHOTO Pa3BUTUS; TEHOTUNIOM M (HEHOTUIIOM, (DEHOTHIIOM H
(dakTopamMu cpeapl OOUTaHMS; MPOLIECCAMHU SBOJIIOLMH; ABMKYILIUMHU
CHWJIaMHU aHTPOIIOreHe3a; KOMIIOHEHTaMHM pa3IMYHBIX OSKOCHUCTEM U
MPUCTIOCOOIECHUSAMH K HUM OpPTraHU3MOB

VYMenne BBIICIATE CYIICCTBCHHBIC IIPU3HAKU!

CTPOCHHA BHUPYCOB, KIICTOK MPOKAPHUOT U IYKAPUOT, OJHOKJICTOYHBIX W
MHOTOKJICTOYHBIX OpPraHnu3MoOB, BH/OB, 6I/IOFeOHeHO3OB, OKOCUCTEM H
Ouocdepsl; CTPOSHHSI OPraHOB U CUCTEM OPraHOB PACTCHHIA, KHBOTHBIX,
YeJI0BeKa; MPOIECCOB JKU3HEACATEIIEHOCTH, MMPOTEKAIOIINX B OpraHU3Max
pacTeHui, JKUBOTHBIX M YEIIOBEKA; OMOJIOTHYECKUX IMPOIECCOB: 0OMeHa
BemecTB  (Merabonu3M), wuHOpMAIMU W TPEBPAIICHHUS DHEPTUH,
OpoxeHus, aBTOTPO(PHOTO U  TETEPOTPOPHOrO THUIIOB IHUTAHMS,
¢doTocWHTE3a W  XEMOCHHTE3a, MHUTO3a, Melo3a, TrameToreHesa,

3M6pnoreHe3a, HOCT3M6pI/IOHaJ'IBHOFO pa3BUTUA, PAa3MHOXKCHUS,
HHIUBUAYAJIbHOI'O PAa3BUTHA OpPraHU3Ma (OHTOFGHG?)&), BSaHMO,I[efICTBHH
T'€HOB, rerepo3uca, I[CﬁCTBPIfI HCKYCCTBEHHOI'O 0T6opa,

CTa6I/IJ'II/I3I/Ipy}0H_IeFO, JABMOKYIICTO MW pPaspbeIBalOIICTO €CTCCTBEHHOTI'O
0T6opa; AJUIONAaTPUYECKOIO MW CHUMIIATPHYECKOI'O BI/I,I[OO6p330BaHI/IH;
BJIMAHUA JIBMXXYHIHMX CHJI 3BOJIOLOMU HaA FeHO(bOHI[ IOITYJIALIU U
HpI/ICHOCO6J'IeHHOCTI/I OpraHusmMoB K CpCac O6I/ITaHI/I${, qepCaOBaHUA
HaHpaBJ’IeHI/Iﬁ 9BOJIIOLIMHU, KPYrOBOPOTa BCIICCTB U IIOTOKA 3HEPIruu B
9KOCHCTEMax

ChopMUPOBaHHOCTh YMEHHS BBIJCHATH CYIIECTBEHHBIC MPU3HAKU
BUPYCOB, KJIETOK MPOKApUOT M  OYKapUOT;, OJHOKIECTOYHBIX |
MHOTOKJIETOYHBIX OPraHU3MOB, BH/OB, OHOTCOIICHO30B H 3KOCHCTEM;
0COOEHHOCTH TPOIECCOB OOMEHA BEIIECTB W TNPEBPAIICHUS SHEPTHH B
KJIeTKe, (OTOCHMHTE3a, TIUIACTHYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHT03a, MeEi03a, OIUIOJOTBOPCHUS, pPa3BUTHI U
Pa3MHOXKCHHUS, WHIUBHIYAIbHOTO pa3BUTHS OpraHM3Ma (OHTOTEHE3a),
O0pbOBI 3a CYIIECTBOBAaHUE, SCTECTBEHHOTO OTOOpa, BUA000pa30BaHMUS,
NPUCTIOCOOJICHHOCTH ~ OPraHU3MOB K  cpelle  OOWTAaHWs,  BIUSHUS
KOMIIOHEHTOB JKOCHCTEM, AHTPONOT'CHHBIX W3MEHEHHH B JKOCHUCTEMaXx
CBOCH MECTHOCTH, KPYrOBOpPOTa BEIICCTB M NPEBPALICHHUS DHEPrUU B
ouochepe

YMeHue HCIojiab30BaTh COOTBCTCTBYIOIIUEC APT'YMCHTHI, 6I/IOJ'IOFI/I‘-IGCKYIO




TEPMUHOJIOTHIO U CHUMBOJIMKY JJI JOKa3aTelIbCTBA POJICTBA OPraHU3MOB
Pa3HBIX CHCTEMAaTHYECKUX TPYII; B3aUMOCBSI3M OPraHU3MOB U CpPEJbl
oOuTaHMA; €IWHCTBA YEIIOBEUYECKUX pac; HEOOXOIMMOCTH 3I0POBOTO
o0Opa3a >KM3HM, COXpaHEHHs pa3sHOOOpa3Hsi BUIOB M DKOCHUCTEM Kak
YCIIOBHSI COCYIIIECTBOBAHUS MPUPO/JIBI U YEJIOBEUYECTBA

YMeHue KpUTHUECKH OLIEHMBaThb HH(OpMaLni0  OUOJOTHYECKOTO
COJIEp)KaHUS; HUHTEPIPETHUPOBATh STHUUYECKUE aCHEKThl COBPEMEHHBIX
UCCIICIOBAaHUI B OMOJIOTWUH, MEIUIIMHE, OMOTEXHOJOTHH;, pacCMaTPUBATh
ry100abHBIE HKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH, (HOpPMHUPOBATH
110 OTHOUIEHUIO K HUM COOCTBEHHYIO TO3UIUIO




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O
BHNOJIOI'HN

Kon IIpoBepsiemMblii 31eMEHT COJeP/KAHUSA
1 buonorus xak Hayka. JKuBble CUCTEMBI U UX U3YUYECHHE
CoBpemeHHass OuWONOTHsI — KOMIUIEKCHAs HayKa. bHONOTHYecKWe HAyKd U

u3ydaemble HMH TpoOnembl. DyHIaMEHTAIbHBIE, MPUKIAJHBIE W TOUCKOBBIC
Hay4HBIEC UCCIIEIOBAHUS B OMOJIOTHH.
1.1 3HayeHne Ouonormu B (OPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAyYHOM
KapTuHBl Mupa. [Ipodeccun, cBsi3aHHbie ¢ Ouosiorneld. 3HaYeHUE OWOJIOTHH B
MPAKTUYECKONH  JIEATENIbHOCTH  4YeNlOBeKa: MENWIIMHE, CEJIbCKOM  XO3SICTBE,
MIPOMBIIIEHHOCTH, OXpaHe MPUPOIBI

JKuBpie cucTemMbl Kak mpeaMer u3ydeHusi Ouosoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHYECKOIO0 COCTaBa, IUCKPETHOCTh M LEJIOCTHOCTh, CIOKHOCTh H
YHOPSAOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3aius,
CaMOBOCIIPOM3BEACHUE, PA3/IPAXKUMOCThb, K3MEHYMBOCTD, POCT U PA3BUTHE.

YPpOBHM OpPraHu3alM MKUBBIX CHCTEM: MOJICKYJISIPHBIM, KIETOYHBINA, TKaHEBBIM,
OpraHW3MEHHBIN, MOMYJSIIMOHHO-BUIOBOH, IKOCUCTEMHBIN (OMOTEOIIEHOTUYECKHH ),
ounocdepnsiid. [Iporeccel, mporucxoasire B KUBbIX cucTeMax. OCHOBHBIE MTPU3HAKH
)uBoro. JKn3Hb Kak hopMa CylmecTBOBaHUS MAaTEPUHU

1.2

Metonel  Ouonoruueckoil Hayku. HaOmionenue, wu3MepeHue, HKCHEPUMEHT,
cucTtemaTusanus, MeraaHanus. [lonsiTue o 3aBUCUMON M HE3aBUCUMOM MIEPEMEHHOM.
[lnanupoBanue »skcnepumenTta. IloctaHoBka u mpoBepka rumnote3. HyneBas
runote3a. IlonsTue BBIOOPKHM W €€ MOCTOBEpPHOCTH. Pa3dpoc B OHMOJIOTHYECKUX
JaHHbIX. OLIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX pe3yabTaToB. [IpuunHbI HCKaKeHUS
pe3yinbTaTOB IKCIIEpUMEHTA. [IoHATHE CTATUCTUYECKOTO TECTA

1.3

2 KiteTka xak Onosiornueckasi cucremMa

Knetka — cTpykTypHO-QyHKIMOHaNbHAs €AWHUIA >KUBOro. Mcropus OTKpBITHS
kinetkn. Paboter P. I'yka, A. JleBenryka. Kierounas teopust (T. I[lIBanH, M.
[netinen, P. Bupxos). OcHOBHBIE MOJIOKEHHUS] COBPEMEHHON KJICTOYHOW TEOPHH.
MeToibl MOJEKYASIPHONH M KIETOYHOW OMOJIOTMU: MUKPOCKOMHMS, XpomaTorpadus,
anekTpodope3, METO] MEUEHBIX aTOMOB, AuddepeHnanbHoe HeHTPUyrupoBaHue,
KYJIbTUBUPOBAHUE KIIETOK

2.1

XUMUYECKUN COCTaB KIIETKH. Makpo-, MUKpO- M yJIbTpaMUKpodJieMeHThl. Boma u eé
pOJb KaK pacTBOPUTENs, peareHTa, ydyacTHMe€ B CTPYKTYPUPOBAaHMU KIIETKH,
TerIoperyasiuu. MuHepaibHble BellecTBa KIETKU, UX Ouosorndeckas poib. Poib
KaTHOHOB U aHHOHOB B KJIETKE.

buonornyeckue nomumepsl. benku. AMUHOKUCIOTHBIN cocTaB 0eskoB. CTPYKTYpbI
6enkxoBoit Mosekynbl. [lepBuuHas cTpykTypa Oelska, menTuHas cBi3b. BropuuHasi,
TpPEeTUYHasi, uYeTBepTHuYHass CTPYKTypbl. JleHarypauusa. CBoiictBa  OenKoB.
Knaccudukanus 6enkoB. buonornueckue GyHKIHU OEIKOB.

VYraeBonael. MoHOcaxapuipl, IUCAaXapUabl, OJMIOCaxapHJbl M IOJIHCAXAPUIBL.
OOmwmii 1uiaH cTpoeHHs U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jlunuasl.  T'mapodunsHo-ruapodoOHbIe  cBoiicTBa. Kiaccudukauus aUnuaoB.
Tpurmuuepunasl, Qoconunuasl, BOCKH, cTepouasl. buosornueckue GyHKIUU
aunuoB. OOmMe cBoiicTBa OMOJIOTHYECKUX MEMOpaH — TeKy4ecThb, CIIOCOOHOCTD K
CaMO3aMBIKaHHIO, TIOJTYIPOHUIIAEMOCTb.

Hyxneunosbie xucnotsl. JHK wu PHK. CrpoeHne HyKIEHMHOBBIX KHCIOT.

2.2




Hyxneorunsl. [lpunmun komruiementapaoct. llpaBunmo Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MectoHaxoxaeHue u ouonorudeckue (ynxiuu JTHK.
Bunel PHK. @yukuun PHK B knetke.

Crpoenue wmosekyiasl AT®. Makpospruueckue cBsa3u B Mosekyiae ATO.
Buonornyeckue ¢ynkiun AT®. BoccraHOBIIEHHBIE MEPEHOCYMKH, WX (DYHKIUU B
kierke. CexBenupoBanue /JHK.

CrpykTypHas Ouosorusi: OMHOXUMUYECKHEe U OMO(U3NYECKHe HCCIIEJOBAHUS COCTaBa
Y IPOCTPAHCTBEHHON CTPYKTYphl OMOMOJIEKYJ

2.3

Tunel  KIETOK:  3yKapuoTudeckass M INpokapuoTuueckas.  CTpyKTypHO-
(byHKIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenue mnpokapuoTHdyeckol kietku. Kierounas creHka OakTepuii W apxeil.
OcoOeHHOCTH CTpOEHHsSI TeTepoTpoPHOW U aBTOTPO(HON MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

Crpoenne u (YHKIMOHHUPOBAHUE OHyKapuoTHuecko kietku. [lnmazmaTuueckas
MeMmOpana (tutazmanemma). CTpykTypa Iuta3MaTtudeckod meMOpaHbl. TpaHCcHopT
BEIIECTB Yepe3 IIa3MaTHUeCKyl0 MeMOpaHy: nmaccuBHbIN (AudPy3us, odbneruéHHas
mudpdys3us), akTUBHBIA (MEpBUYHBIA W BTOPUYHBIA AKTUBHBIN TPaHCHOPT).
[Honynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaqueBOro Hacoca. DHJIOLMTO3:
MUHONIUTO3, (haroruTo3. Dk301uTo3. Knerounas crenka. CTpykTypa U (QyHKIIMH
KJIETOYHOM CTEHKU pacTeHUi, TpuoOoB.

Hurommazma. I[luto3ons. I[lutockener. JIBwkeHwe muToIIa3mMbel. OpraHoubl
kietku. OgqHOMEMOpaHHBIE OPraHOU Bl KIETKHU: dHAoTuIazmMaTudeckas cetb (JI1C),
anmapat ['onbmXu, JU30COMBI, WX CcTpoeHHMEe U (yHKIUU. BzauMocBs3b
OJIHOMEMOpaHHBIX OpraHouoB KieTku. CTpoeHHe TpaHyIspHOTO PETUKyIyMma.
Cunte3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MeMmOpaH. [ maakuit
(arpanynsapHbIi)  SHAOMIA3MATHYeCKUW  petukynyM. CekperopHas  (QyHKIHs
anmapara ['onpxu. TpaHcnopT BeniecTs B KJ€TKe. Bakyonu pacTUTENbHBIX KIETOK.
Knerounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOW/BI KJIETKU: MUTOXOHIPUHU, TTACTUIBL.

Crpoenue u GyHKIMM MUTOXOHApPWUN M mnacTuia. [lepBuuHble, BTOpUYHBIE U
CJIOXHBIE TUTACTU/IBI (DOTOCHHTEZUPYIOUIUX FYKAPHUOT. XJIOPOIUIACThI, XPOMOILIACTHI,
JICUKOIIJIACThI BHICIINX PACTEHUN.

Hememb6pannbie opranouasl kinetku CrpoeHune u  (QyHKIMH HeMeMOpaHHBIX
OpraHouJioB  KieTku. Pubocombl. MukpoduiameHTsl. MpbllIeYHblE  KIETKHU.
Muxkpotpybouku. Knerounsiit ienTp. CTpoeHHEe U JBHKEHUE KT'YTUKOB M PECHUYEK.
MuxkpoTpy0oukH HuTOIuIa3Mbl. LleHTpros.

Anpo. OOosouka siApa, XpOMAaTWH, KapuoIUla3Mma, SAPBIIIKA, UX CTPOCHUE U
¢byukiun.  SnepHbiii  GenkoBbli  MaTpukc. [IpocTpaHCTBEHHOE pPACIONIOKEHUE
XpoMocoM B uHTep(hazHoOM sifipe. beiaku XpoMaTuHa — TUCTOHBI.

Knerounsie BxitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHUKA KIETOK 3JYKapuUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOIN)

2.4

AcCCUMWIALIMS ¥ JUCCUMWISIIIUSA — JBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOGHBIN M TeTepoTpodHBIH. YuacTHe KUCIOpoJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obecrmeueHue KieTku: mpeBpauieHne ATD B
oOMeHHBIX mTporeccax. DepMEeHTATUBHBI XapaKTep peaklHuil KJIETOYHOTO
meTtabonu3ma. DepMeHTbI, WX CTPOEHUE, CBONCTBA M MEXaHHM3M JIEHCTBUS.
Kodepmentsl. OTnuumns ¢pepMEeHTOB OT HEOpPraHMYeCKHX KaTanu3atopoB. bemku-
AKTUBATOPbl M OCIKH-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PepMEHTATUBHBIX
peaxiuii OT pa3IMYHBIX (PaKTOPOB.

[lepBuYHBI CUHTE3 OpPraHMYecKMX BewecTs B Kietke. dorocuHre3. Poib




XJIoporiacToB B mporecce (orocuHreza. CBeToBas W TeMHOBas — (asbl.
[IponykTuBHOCTE (hoTOCHHTE3a. BimsiHMe pa3nuuHbIX (DAaKTOPOB Ha CKOPOCTh
¢dorocunresa. 3HaueHue HOTOCHHTE3A.

XemocunTe3. Pa3zHooOpas3ue OpraHu3MOB-XEeMOCHHTETHUKOB: HHUTPUPHIHMPYIOIINE
OaKkTepuu, KeIe300aKTepur, CepoOAKTEpUHU, BOJOPOIHBIC OaKTepuu. 3HAUCHUE
XEMOCHHTE3A.

AnaspoOHble opraHuzMbl. Buasl Opoxenws. [IpogykTsl OposkeHHsT W HX
UCIIOJIb30BAHUE  YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTraHHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30YIUTENHN OOJIE3HEH.

AspoOHbBIEe OpPraHu3Mbl. JTarbl SHEPTeTUUECKOro oOMeHa. [1oAroToBUTENBHBIN ATAIl.
['mukonmn3 — 6ecKUCIOpoHOE PACIIEIUIEHHE TIIIOKO3bI.

buonornueckoe OKHUCIEHWE, WIH KIETOYHOE JbIXaHWe. PoJib MUTOXOHAPHUN B
mporeccax Ouosiorndeckoro okucieHus. Lukmmueckue peakinuu. OKUCIUTETHEHOE
dbochopumpoBanue. I[IpeumyriecTBa a’poOHOTO MyTH OOMEHA BEIIECTB MEpe
aHa’poOHbIM. D (HEKTUBHOCTh IHEPTETUUECKOT0 0OMEHa

2.5

Peakium MatpuyHOTrO cCcHHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIIHIX
MaTpUYHOTO cuHTe3a. Peanmzanus HacneacTBeHHOM uHpopmanuu. ['eHeTnueckuit
KoJ, ero cBoiWcrBa. TpaHckpumuusa — warpuunblii cuHTe3 PHK. IlpuHummnsr
TPAHCKPHITIUU: KOMIUIEMEHTApPHOCTh, AHTUIAPAIIICTFHOCTh, ACHMMETPUYIHOCTb.
Tpancnsius u e€ sranbl. Yuactue TpancnopTtHbix PHK B Ouocunrese Oenka.
VYcnosus OumocunTeza Oenka. KomupoBanme amuuokucinor. Pome pubocom B
O6uocuHTe3e Oenka.

Opranm3anys TeHOMa y MPOKAPHOT M DYKApPHOT. Perymsnus akTUBHOCTH T'€HOB y
npokapuoT. ['mnore3a omepona (®. XKako6, XX. Mano). Perymsamus oOMeHHBIX
npoieccoB B KieTke. Kiietounslii romeocTas.

Bupycbl — Hewierounble (opMbl KM3HM M oOnuraTHele mapasutbl. CTpoeHue
MPOCTHIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycueie 3aboneBanmsi uenoBeka, >kuBOTHBIX, pacteHui. CIIN]], COVID-19,
COLIMAJIbHBIE U MEAULIMHCKUE MTPOOIIEMbI

2.6

Kinerounsrii miuki, ero nepuoasl u perymsanus. Marepdaza u muto3. OcobeHHOCTH
IIPOLECCOB, MpoTeKawmux B wuHTepdaze. llogroTroBka KIETKHM K JAEICHUIO.
[IpecunTeTnyecknii (MOCTMUTOTUYECKUM), CHUHTETUYECKUA M TOCTCHHTETUUYCCKUU
(TPeMUTOTUYECKHI ) TIEPUOABI HHTEP(A3HI.

Marpuunbiii  cunte3 [JHK — pemnukanus. [lpunmuner  perummkanuu  JTHK:
KOMIUIEMEHTAPHOCTb,  INOJIYKOHCEPBATUBHBIM  CHUHTE3,  AHTUIIAPAJUIEIBHOCTD.
Mexanusm pemmkauun JTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u
TenoMepasa. XpPOMOCOMHBIH HabOp KIETKM — KapuoTum. JIMMJIOUIHBIA U
rariouHbIA  Habopel  XpomocoM. ['omonoruunble  XxpoMocoMbl.  [lomoBbie
XPOMOCOMBI.

Jenenne kneTku — Muto3. CTaiuu MUTO3a U MPOUCXOJAIINE B HUX IIpoLecchl. Tumsl
muto3a. Kapuoknnes u uurokunes. buonorndeckoe 3HaueHue MuTo3a. Perynsuus
MUTOTUYECKOTO IMKIIA KIeTKU. [Iporpammupyemas KieTodHasi THOENb — aromnTos.
DyHKIMOHAJIbHAs TEHOMHKA

OpraHI/ISM Kak OMOJIOTHYecKas CHCTEMa

3.1

OnHOKIETOUHbIE, KOJOHUAIbHbIE, MHOTOKJIETOUYHbIE OPTraHU3Mbl U MHOTOTKaHEBbIE
OPraHu3MBl.

@DopMBI pPa3MHOXKEHUST OPTaHU3MOB: Oecrosioe (BKIIOYasi BETETATUBHOE) U MOJIOBOE.
Buner Gecmonoro pa3MHOMKEHHUS: TOYKOBaHWE, CHOPYJAIUS, (QparMeHTanus,
KJIOHUPOBAHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkH, Wiu ramersl. Meio3. Craguu Mmenosa.




[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonorundeckuii cMbICi Me03a U
II0JIOBOTO Ipouecca. Menos 1 ero MecTo B )KU3HEHHOM LIMKJIE OpPraHUu3MOB.
IIpenzaponpiieBoe passurue. l['amerorene3 y KuBOTHBIX. IloJIoOBBIE JKee3bl.
OO6paszoBanue U pa3BUTHE IMOJIOBBIX KiIeTOK. Cniepmarorenes u oorenes. CtpoeHue
IOJIOBBIX KJIETOK. OIJIOJOTBOPEHHE U HAMOPUOHAIBHOE pPAa3BUTHE KUBOTHBIX.
Crioco0bI OTUI0IOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.
WumuBunyansHoe pa3BuTHe opraHuzMoB (oHTtoreHes). Cramuu >MOpHOreHesa
XKHUBOTHBIX (Ha npumepe Jsarymku). poOnenue. Tunbl apobnenus. OcoGeHHOCTH
NpoOJeHNUsT MJIEKOIUTAIOIMX. 3apOoJbIIIEBbIE JIMCTKU (racTpyisiuus). 3akiazaka
OpPraHoB M TKaHEHd U3 3apoJIbIIIEBBIX JIMCTKOB. B3anmMHOE BIMSHUE 4YacTei
Pa3BHUBAIOIIETOCS 3apo/Iblia (AMOpUOHATBHAST MHAYKIHMs ). 3aKia/ika TUIaHa CTPOCHUS
JKUBOTHOI'O KaK pe3yJpTaT HMEpPapXMYECKHX B3aUMOJECHCTBUN TI'eHOB. BiusHue Ha
SMOPHOHAIBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKArOIIeH Cpebl.

Poct u pasButne xuBoTHbIX. [locTamOpuoHaneHelil nepuod. Ilpsimoe u Henmpsimoe
pazButue. PazButne c¢ meramopdo3oM y O€CIO3BOHOUHBIX U TO3BOHOYHBIX
KUBOTHBIX. bHonOrmuyeckoe 3HayeHHE MPSAMOTO M HENPSMOTo pPa3BUTHS, HX
pacnpocTpaneHue B npupojie. Tumbl pocta KUBOTHBIX. PaKTOPBI PETyNALUNA POCTa
XKUBOTHBIX M uernoBeka. CTaguu MOCTIMOPHOHAIBHOTO Pa3BUTHUSI y KUBOTHBIX U
yenoBeka. [lepropl OHTOreHe3a yenoBeka.

Pa3mHokenue u pazsutue pacrenuil. ['ameroput u cnopodut. Meiio3 B :KU3HEHHOM
nukie pacrennii. O6pa3oBaHue Crop B Mpolecce Meio3a. ['ameTorenes y pacTeHwHil.
OmiogoTBOpEHNE M Pa3BUTHE  PACTUTEIBHBIX  OpPraHu3MoB.  [[BoWHOE
OTUIOJIOTBOPEHHE Yy IIBETKOBBIX pacTeHuid. OOpa3oBaHHME UM pa3BUTHE CEMEHHU.
MexaHnU3MBbI PETYIISIUU OHTOT€HE3a Y PACTCHUM U KUBOTHBIX

3.2

Ucrtopus craHOBNEHUS U Pa3BUTUS M€HETHKH Kak HaykKd. OCHOBHbIE F€HETHYECKHE
MOHATHS W CHUMBOJIBL. ['OMOJIOTMYHBIE = XPOMOCOMBI,  aJJIelbHBIE  TI'EHBI,
aNbTepHATUBHbIEC MPU3HAKH, JOMUHAHTHBIA U PELECCUBHBIM MpPU3HAK, TOMO3UTOTA,
reTepo3uroTa, YMcTas JUHUS, TUOpUAbI, TeHOTHI, (QeHOTUI. OCHOBHBIE METOJIBI
T€HETUKU: THOPUIOJIOTUYECKU I, IUTOJIOTUYECKUH, MOJIEKYIISIPHO -TeHETUYECKU I

3.3

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHens — 3aKOH eIuHOO0Opa3us
ruOpuI0B TIEpBOTro MokojaeHus. [IpaBuiio momuHupoBanus. Bropoit 3akon Menaens
— 3aKOH pacIIeIUICHUs NpHu3HAKOB. lluTojMornyeckne OCHOBBI MOHOTHOPHIHOTO
CKpellMBaHus. [ ' MnoTe3a YucToThl ramer.

AHanuzupyroiiee ckpemuBaHue. [IpoMexyTodHBI  XapakTep HacJeIOBaHUA.
Pacmiennienue npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUHU.

JluruOpuaHoe ckpemuBanue. Tperwit 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HacJIeI0BaHMs MpHU3HAKOB. [[UTOIOrHYecKne OCHOBBI TUTHOPUTHOTO CKPEIITUBAHMUS.
CueruieHHOe HaclieqoBaHue mnpu3HakoB. Paborer T. Moprana. CreruieHHOe
HaCJIeI0BaHUE I'€HOB, HAPYIIEHUE CUEIJICHUSI MEXKIy FeHaMU. XPOMOCOMHAs TEOPHS
HAacCJIeICTBEHHOCTH.

l'enetnka mnosa. XpOMOCOMHBI MEXaHU3M ONPEIEICHUS MOoJa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii W reTeporaMeTHbli Toj. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMOcoM. HacrenoBanue Npu3HaKOB, CLETUVIEHHBIX C IOJIOM.
I'enotun kak nenoctHasa cucreMa. [lneioTponus — MHOKECTBEHHOE JEHCTBUE T'€HA.
MHOEeCTBEHHBIN aJlJICIIU3M. BzaumoneiictBue HeaJJIEIbHBIX T'€HOB.
Komnnemenrapuocts. Onucras. [lomumepus

3.4

BzaumopeiictBue renotuna u cpepl npu GopmupoBanuu (eHoTuna. M3MeHUMBOCTb
IIpU3HAKoB. KauecTBEHHbIE U KOJMUYECTBEHHbIE NPU3HAKW. BuIbl W3MEHUMBOCTH:
HEHACJICAICTBEHHAS U HACJIE/ICTBEHHASI.

MoaudukaioHHasi B13MEHUMBOCTb. PoJib cpesibl B (hopMUPOBaHUM MOAM(DHKAIIMOHHOM




n3MeHunBocTH. Hopma peakium mpusHaka. BapualMOHHBIM psi UM BapuallMOHHAas
kpuBas (B. Moranncen). CoiicTBa MOu()MKAITMOHHOM N3MEHUYHBOCTH.
T'enoTunmueckas n3MeHUYnBOCTL. CBOWMCTBA T'€HOTUIIMYECKOM W3MEHYMBOCTU. BuMIbI
TEHOTHUITNYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallHOHHASI.

KoM6unaTuBHast n13MEHUMBOCTh. Mel03 1 TI0JI0BO# MPOLIECC — 0CHOBAa KOMOMHATUBHOM
U3MEHYMBOCTU. POnb KOMOMHATMBHOM M3MEHUMBOCTH B CO3JaHUU T€HETUYECKOTO
pa3HooOpazus B Mpeenax 0HOrO BU/A.

MyranuoHHass U3MEHYMBOCTb. Buipl Myraiuii: I€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHblE M MHAYLIMPOBAaHHbIE MYTAalUH. SiepHble W LUTOIUIA3MaTUYECKUE
mytauuy. ComMaTtuyeckue M IMoJioBble MyTanuu. [IpyyvHbl BO3ZHUKHOBEHUSI MYTaLHM.
MyTtareHbl ¥ UX BIMSIHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO IPOIIecca.
3aKOH TOMOJIOTUYECKHX psAJI0B B HacieAcTBeHHOM u3meHunBoctu (H.W. BaBuios).
BresepHas H3MEHUMBOCTD U HACJIEICTBEHHOCTD

3.5

KapuoTtumn yenoeka. MexayHapo1Hasi mporpaMMa MCCIEI0BaHUs TEHOMA YEJI0OBEKA.
Meroapl UW3Y4eHHS TEHETUKU YeJOBEKA: TEeHEAIOTHYECKUU, OIU3HEIOBBIH,
IUTOT€HETUYECKHH, MOMYJISIIUOHHO-CTATUCTUYECKUN, MOJIEKYIISIPHO-TEHETUYECKUI.
CoBpeMEHHOE  ONpEACNICHME TE€HOTHUIIA: TOJHOTEHOMHOE  CEKBEHHPOBAHHE,
FEHOTUNUpPOBaHUEe, B ToM uyucie ¢ nomonipto IIIP-ananuza. HacnenctBeHHbie
3a00J1€BaHMs YeJIOBEKa. | eHHbIE W XPOMOCOMHBIE OOJIE3HM 4YeloBeka. boiyesHu c
HACIIEJICTBEHHON TMPEAPACIOI0KEHHOCThIO. 3HAYEHHE MEIUIIMHCKOM TE€HETUKH B
MPEAOTBPAIIEHNN W JICUEHWH TEHETUYECKUX 3aboseBaHuil denmoBeka. (CTBOJIOBBIE
KJIETKU

3.6

JlomecTukanusi U cenekuus. 3apoKICHUE CEJICKIMU U JoMecThKanuu. Yuenue H.H.
BaBuiioBa o 1ieHTpax MpOMCXOXKICHUS U MHOTOOOpasusi KyJIbTYPHBIX pacTeHuid. Poib
CEJIeKIIMY B CO3J[AaHUU COPTOB PACTEHUU M MOPOJ KUBOTHBIX. COPT, MOpO/a, IITaMM.
3aKOH TOMOJIOTUYECKUX PSIZIOB B HacineACTBEHHON n3MeHnunBoctd H.M. BaBuiiosa, ero
3HAYCHHE IS CENICKIIMOHHON PabOTHI.

Meroapl  ceneKnuMOHHOW  paboThl. MCKycCTBeHHBIH OTOOp: MAacCOBBIA U
WH]IUBUyaJIbHBIM. OTamnel KOMOWHAIIMOHHON CEJIEKIIUH. UcneiTanue
MPOU3BOJUTENICH IO TOTOMCTBY. OTOOp IO TEHOTUIY C TIOMOIIBIO OIEHKHU
(heHOTHITa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PaguarmoHHBIA U
XUMUYECKUN MyTareHe3 Kak MCTOYHHUK MyTallui y KyJbTYPHBIX ()OPM OPraHHU3MOB.
Hcnonp30BaHre T€HOMHOTO PEJAaKTUPOBAHUSA W METOJO0B pekoMOumHaHTHBIX JIHK
JUTSI TIOJTYYEHHUS HICXOHOTO MaTepuaia Jjis CeJCKIINH.

[lonmyuenne mnonuruionzioB. BHyTpuBHAoBas ruOpuan3anus. bIU3KOpoACTBEHHOE
CKpelllMBaHue, Wi HHOpUIMHT. HepoaCTBEHHOE CKpellMBaHUe, WM ayTOPUIMHT.
I'erepo3uc u ero npuuuHbl. Mcnonbs3oBaHue rerepo3uca B cenekiuu. OtaanéHHas
rubpumzanms.  [Ipeogonenre Oecriomys MEKBHIOBBIX THOpUAOB. JlocTwkeHus
CEJICKITUH PACTCHHUI Y KUBOTHBIX

3.7

OOBeKThI, UCTONb3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKaHEBBbIC KYIbTYPBHI,
MUKPOOPTaHU3MBI,  UX  XapakTepUCTUKA.  [paaulMoHHas  OWMOTEXHOJIOTHS:
xjeborneyeHue, MOJIy4YE€HUE KHCIIOMOJIOYHBIX MIPOJIYKTOB, BUHOJEIINE.
Muxkpobuonornueckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTMYECKUX —TEXHOJOTHIA.
[TpousBoacTBO OeMKa, aMUHOKUCIIOT ¥ BUTAaMUHOB. VICKycCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMs SIMIIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. MeToJ TpaHCILIaHTalMU
S2IEP KIETOK.

XpoMocoMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpyupoBanue pexkomOuHanTHbIX JIHK. [locTmkeHuss W HepCrEeKTHUBHI
XpOMOCOMHOM ¥  TE€HHOW  WHKeHepuH. MeauiuHCKHe  OMOTEXHOJIOTHH.




Hcnonp30BaHuEe CTBOJIOBBIX KIIETOK

CucreMa 1 MHOrooOpasue OpraHH4ecKoro Mupa

4.1

buonoruueckoe pasHoobpasue oprannzMoB. CoBpeMeHHasi CUCTeMa OPraHUYECKOro
mupa. [lpuHnuner kinaccupukanuu opraHu3MoB. OCHOBHBIE CHCTEMAaTHYECKUE
IpyIIbl OPraHU3MOB.

OcoOeHHOCTH CTpPOEHUSI U >KU3HEAEATENbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTtepun, apxeu, OJHOKJIETOYHbIE T'PUObI, OJHOKIETOYHBIE BOJOPOCIH, APYrue
npotucThl. KosloHnanpHbple OpraHu3mbl. JIBUKEHUE OJHOKJIETOYHBIX OPraHHU3MOB:
amME€OoMIHOEe, KTYTUKOBOE, PECHHYHOE. 3alllMTa y OJHOKIETOYHBIX OPraHU3MOB.
Pa3apakuMOCTh y OJTHOKJIETOYHBIX OPraHu3MOB. TakCUChI

4.2

MHoOrokieTounsle pacteHus. B3anMOCBsI3b 4acTE€d MHOTOKJIETOYHOTO OpPraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranu3mMa. OpraHusM Kak
eauHoe 1enoe. TkaHu pacTeHud. TUIbI pacTUTENBHBIX TKaHEi: oOpa3oBareibHad,
TOKPOBHAsA, TMPOBOJAINIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTPOCHHS,
(YHKIMI ¥ pacnoJIoKEHUs! TKaHEH B opraHax pacTeHui

4.3

BereratuBHbple M reHEepaTUBHBIE OpraHbl pacTeHud. DyHKIUH OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BHWKE€HHE MHOTOKJIETOYHBIX PACTCHHUI: TPONMU3MBI U
Hactud. llorjomenne BOABI, YIVIEKMCIOTO Ta3a W MHMHEPAIBHBIX BELIECTB
pactenusimu. Jlpixanue pacteHuil. J{uddy3us ra3oB uepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cHCTeMBl pacTeHWil. Belnenenue y pacreHuil. 3amura Yy
MHOTOKJIETOUYHbIX pacTeHnil. Kyrtukyma. Cpenctsa mNacCMBHOM M XUMHUYECKOMU
3auThl. OUTOHIMIBL.

PasnpaxxumocTe M perynsnuss y OpraHmsmoB. PasapaxumocTe M perymsauus y
MHOTOKJICTOYHBIX pacTeHHI. POCTOBBIE BEIIECTBA M MX 3HAYCHUE

4.5

MHOroKJIeTOUHbIE )KMBOTHBIE. B3auMOCBS3b YacTeid MHOTOKJIETOYHOTO OpPraHu3Ma.
TkaHu, opraHbl ¥ CHCTEMbI OPraHOB MHOTOKJIETOUYHOTO opranu3zMa. OpraHu3m Kak
enuHoe 1enoe. 'omeocras. TkaHM )KUBOTHBIX M Yel0BeKa. THITBI >)KHBOTHBIX TKaHEH:
SMUTEINANbHAS, COCIUHUTEIbHAs, MbIIeyHasi, HepBHasi. OCOOCHHOCTH CTPOCHUS,
(YHKIMIA 1 pacioIoKeHUs TKaHEH B opraHax )KMBOTHBIX U Y€JIOBEKa

4.6

Opranbl ¥ CUCTEMBI OPraHOB >KUBOTHBIX. DYHKIHMKU OPraHOB U CHCTEM OPraHOB.
Onopa Tena opranu3mMoB. CKeneTbl 0JHOKIETOYHBIX U MHOTOKJIETOYHBIX KMBOTHBIX.
Hapyxwubiii u BHyTpeHHUH cKeneT. CTpoeHUEe U TUIbI COCTMHEHUS KOCTEH.
JIBukeHre  MHOTOKJIETOYHBIX JKMBOTHBIX. IluTtanue skuBOTHBIX. [luTanue
MO3BOHOYHBIX XUBOTHBIX. JlpixaHue >kuBOTHbIX. KoxkHoe npixanue. JKabepHoe u
AEroYHOE IbIXaHue.

JIpIXaHue MO3BOHOYHBIX )KMBOTHBIX. DBOJIIOLIMOHHOE YCIIO)KHEHHUE CTPOEHUS JIETKUX
MO3BOHOYHBIX KUBOTHBIX. /[pIXaTenpHas cucTemMa 4esioBeka. MexaHu3m BEHTHIIALUN
JETKUX Y OTUI] U MJIEKOMUTAIOMKX. TPaHCIOPT BELIECTB Y OpraHu3MoB. TpaHcrnopt
BEIIECTB Y KUBOTHBIX. KpoBeHocHast cuctema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX XUBOTHBIX. Kpyru kpoBooOpaiieHusi. DBOJIIOLMOHHBIE YCIOKHEHUS
CTPOCHHMSI KPOBEHOCHOW CHCTEMBbI TO3BOHOYHBIX JKUBOTHBIX. Bblgenenue y
opraHu3moB. Brinenenue y kuBOTHbIX. COKpaTUTeNbHbIE BakyoJu. OpraHbl
BbIZIesIeHHs. CBsI3b IMOJIOCTU Tella C KPOBEHOCHOW M BBIJICIMTENIBHONW CHCTEMaMHu.
Boienenne y mo3BOHOYHBIX JKMBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX KHUBOTHBIX.
[TokpoBBI U UX TPOU3BOAHBIE.

PazgpaxkumocTs M perynsuus y opraHu3MoB. Pa3npa)kMMoOCTh y OJHOKIIETOYHBIX
opranu3MoB. Takcucel. PazapaxxuMocTh U peryisiius y MHOTOKJIETOYHBIX PaCTeHU.
PocroBble BemiecTBa U X 3HaYCHUE.

HepBHasi cucreMa M peduieKTOpHasl Peryisiius Y MHOTOKJIETOYHBIX KHUBOTHBIX.




HepBHast cucrema u e€ OTHeinbl. DBOMIOLUOHHOE YCIOKHEHHE CTPOCHUS HEPBHOU
CHCTEMBI y KHBOTHBIX.

PazpaboTtka anroputMoB U mporpamMm Uit 3(G¢GEKTUBHONW (HYHKIMOHAIBHON
aHHOTALlUU T€HOMOB, TPaHCKPHUIITOMOB, IIPOTEOMOB, MeTab0I0MOB
MHUKPOOPIraHU3MOB, PACTEHHIA, )KUBOTHBIX U YEIIOBEKA

OpFaHI/ISM YCJIOBCKA U €ro 31I0POBLC

5.1

Opranbl ¥ cucTeMbl OpraHoB 4enoBeka. OTAebl MOJOBHOIO MO3ra MO3BOHOYHBIX
XKHUBOTHBIX. Pednexc u pedekropras nyra. besycioBHbIE U yCIOBHBIE PEQIIEKCHI.
I'ymopanbHas perynsauus U 3HIOKPUHHASI CUCTEMA UBOTHBIX U yeoBeka. JKesessl
9HJOKPUHHOM CUCTEMBI U UX TOPMOHBI. JelicTBHE TOPMOHOB. B3anMOCBsA3b HEPBHOM
U DOHIAOKpUHHOW cucteM. [wunoramamo-runodusapHas cucrema. Pedrnexc wu
pednexktopHas ayra. be3ycioBHbIE U YCIOBHBIE pedIeKCh

5.2

3amura opranuzMa OT OosiesHeil. MIMMyHHas cucrema dvenoBeka. KieTouHbeit u
FyMOpPAJIbHBIM ~ MUMMYHHUTET. Bpokn€HHBIM, NprHOOpeTEHHBIN crenuduyecKkuit
UMMyHHUTET.  Teopuss  KJIOHaNbHO-celeKTHMBHOro  ummyHutera  (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocmamurenbHbie OTBETHI OpraHu3MoB. Poib
BpPOKJIEHHOTO HMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUN

5.3

KposenocHas cucrema u e€ opranbl. Cep/iie, KpOBEHOCHBIE COCYIBI U KpoBb. Kpyru
KpoBooOpaienus. PaboTa cepaia u e€ peryasius

5.4

pixanue uenoseka. uddy3us razoB yepe3 MOBEPXHOCTh KIETKHU. JlpIXxaTeiabHast
cucrteMa  4yenoBeka.  JlpIxarenmpHas — MOBEPXHOCTb.  Perymsnus — JbIXaHMS.
JlpixaTenbHble 00bEMBI

5.5

[MumeBapurensHas cucrtemMa 4yenoBeka. OTnenbl MUIIEBAPUTEIBHOTO TPaKTa.
[TumeBapurtenbHbIe jKene3bl. BHYTpUIIONIOCTHOE U BHYTPUKIETOYHOE MUIIEBApEHUE

5.6

IToxpoBel m wux mnpousBoaHble. Opranbl BbiaeneHus. I[louku. CrpoeHue u
dbyakunoHnpoBanue HeppoHna. OumbTparus, ceKperus 1 00paTHOE BCACHIBAHHUE KaK
MEXaHU3MBbI paboThl OpraHoB BblenaeHs. OOpazoBaHNe MOYH Y YEIOBEKa

5.7

JIBi>keHHe YenoBeKa: MblmieyHas cucrema. CKelleTHbIe MBIMIBI M MX padoTa.
CTpoeHue U TUIIBI COCAMHEHUS KOCTEH

Teopus sBosoIMK. Pa3zBuTHe Xu3HU HA 3emiie

6.1

Opomonmonnas teopust Y. [apsuna. [Ipennocbuiki BO3HMKHOBEHHS JapBUHH3MA.
Kuznp u HayuHas aestenbHOCTh Y. JlapBUHA.

JBuxymue cuibl sBosonuud BugoB mo Y. JlapBuHy (BbicOKassh MHTEHCUBHOCTH
pPa3MHOXKEHHUS  OpPraHU3MOB, HACJEICTBEHHAas W3MEHUYUBOCTb, Ooppba 3a
CYIIECTBOBaHHE, €CTECTBEHHBIN 1 HCKYCCTBEHHBINH 0TOOD).

Odopmnenue cuntetnueckoit Teopuu sBomouuu (CTD). HeiitpanbHas Teopus
sBomoni. CoBpeMEHHash 3BOJIIOIMOHHAs Ouosorus. 3HAYEHUE HBOJIIOLUOHHON
Teopuu B HOPMUPOBAHUHN €CTECTBEHHO-HAYYHOU KapTHHbBI MUPA

6.2

[Tomymnsinus Kak ayieMeHTapHas eIMHULA 3BOIOLMHA. COBpEMEHHBIE METObI OLICHKU
TeHETUYECKOTO pa3zHooOpa3usi M CTPYKTYypbl monyisiuuid. M3menenue reHodoHga
HNOMYJIALIMA KaK 3JIEMEHTAPHOE HBOJIIOLIMOHHOE SBJIEHHE. 3aKOH T'€HETHYECKOTO
paBHoBecus [[x. Xapau, B. BaitnGepra.

OneMeHTapHble (aKTOPBI (JBIKYIIME CHUJIBI) BOJIIOLMU. MyTallMOHHBIA Mpoliecc.
KombOunatuBHass u3MeHuMBOCTh. [lpeli reHoB — ciydailiHble HEHaIpaBJICHHbIE
U3MEHEHMs YacToT ajuieneil B momymsiuuax. O¢¢exT ocHoBarens. Murpauuu.
W3onsiumss  momynauumii: reorpaduueckas (IpoOCTpaHCTBEHHas), OuoOJIOTHYecKas
(penpoayKTHUBHAsA).

EctecTBenHbIi 0TOOp — HanpaBisoIKK (hakTop 3BoJOIMH. POPMBI €CTECTBEHHOTO




orOopa: JABIKYIIMHA, CTAaOWIM3UPYIOUINH, pa3pbIBAOMIUN  (AW3PYNTHBHBIN).
[TonoBoit 0TOOD.

[TpucrocobIeHHOCTh OPraHU3MOB KaK pe3yIbTaT MUKPOIBOJIONUH. Bo3HUKHOBEHNE
MPUCTIOCOONCHUH y OpraHu3MoB. Apomopdo3sl M wuauoamantanuu. [IpumMepsl
npucnocobieHnit  y  opraHu3mMoB.  OTHOCHUTENBHOCTh  MPHUCHOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero kpurepum U  cTpykTypa. BupooOpazoBaHune Kak — pe3ynbTar

MUKpPOABOJIONMH. M3omsmust — kimo4eBoi (akrop BumooOpazoBanus. Ilytm u
crocoObl BHI000pa30BaHUS: aJUIOTIATPHUYECKOE (TeoTpaduuecKoe), CHMIIATPUIECKOE
(3K0JI0THYECKOE), «MTHOBEHHOE (monumuonan3anus, THOpUIM3AIIHS).

JUIMTeNbHOCTD ABOJIIOLIMOHHBIX MTPOLIECCOB.

Mexanu3msbl popMHUpoBaHMs OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp 3BosOLMOHHON OHOJIOTMM B pa3pabOTKEe HAYYHBIX METOJOB COXpaHEHUs
Oropa3zHooOpa3us. MUKpPOIBOJIONUS W KODBOJIONHUS TMapa3sUTOB M WX XO3SEB.
Mexanu3mbl (HOpMHUPOBAHHS YCTOMYMBOCTH K aHTUOMOTUKAM U cIocoObl OOpbOBI €
Hel

6.3

Metonpl u3yueHUs MakpolBoJiouuu. IlaneoHTosmormdyeckre MeTOJbl HM3YYEHHS
sBommonuy. [lepexonnpie Gopmbl 1 PUIIOreHETHUYECKHE PSAAbI OPTaHU3MOB.
buoreorpaduueckue meroapl mzydeHus spoitouuu. CpaBHeHHe Guiopbl U (ayHbI
MaTEepUKOB M OCTPOBOB. buoreorpadudeckue odmactu 3emin. Bunmbr-sHaeMuku u
PEJUKTBHI.

OMOpHOJIOTHYECKHE W CPAaBHUTEIBHO-MOP(OJOTUUYECKHE METOJAbl  H3y4YEHHS
IBOMIONMH. ['eHeTMueckue MeXaHU3Mbl SBOJIONMM OHTOreHe3a U MOSIBICHUS
9BOJIIOLIMOHHBIX  HOBIIECTB.  ['OMOJIOTMYHBIE M QHAJOTHMYHBIE  OPraHbI.
Pynumenrapubie OpraHsbl u aTaBU3MBI. MonekyasipHO-TeHEeTUYECKHE,
OMOXMMHUYECKHE U MAaTeMaTHYECKUE METOJbl U3Y4EHUS IBOJIOLMU. ['oMOJI0rHyHbIE
reHbl. COBpeMEHHbIE METO/Ibl TOCTPOCHUS (PUITOTEHETUUECKUX AEPEBBEB.
XPOMOCOMHBIE MyTaIlMH U IBOJIIOLHS FTEHOMOB.

O6mume 3akoHOMEpHOCTH (MpaBuiia) HBOMIOIMU. HeoOpaTuMoCTh  IBOJIIOITUH.
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOLUH

6.4

Hayunblie rumnoTe3sl NpOUCXOXKICHUS KU3HU HA 3emiie. AOHOreHe3 U MaHCIepMusl.
JloHayuHble TMpeACTaBICHUS O 3apOKJIECHUU >KHU3HU (KpeaunoHusM). [umoresa
MIOCTOSIHHOTO CamMO3aposKJIeHUsl *KU3HU U e€ onposepxeHue onbitamu O. Penu, JI.
Cnamnannanu, JI. [Tacrepa. [IpoucxosxaeHue )u3HA B aCTPOOUOJIOTHSL.

OcHoBHBIE 3Tambl HeopraHudeckoil sBoitonuu. llmanerapnas (reosioruyeckas)
IBOMIONHS. XUMHUYECKasi IBOJIONUSA. AOHMOTEHHBI CHHTE3 OPraHMYECKUX BEIECTB
u3 Heopranuueckux. OnpiT C. Mumiepa u I'. FOpu. OGpa3oBaHue MoJMMepoB U3
moHoMepoB. KoanepBatHas rumnoreza A.M. OmnapuHa, TUMOTe3a MEPBHYHOTO
OynboHna JIxx. XonneitHa, renernyeckas runotesa I'. Ménnepa. Pu6osumsi (T. Yek) u
runoreza «vmupa PHK» V. I'mnbepra. ®opmupoBanue MeMOpaH ¥ BOHUKHOBEHHUE
MPOTOKJIETKH.

Ucropusa 3emnun u meronpl €€ u3ydyeHus. VIckomaeMble OpPraHMYeCKUE OCTATKH.
I'eoxponomoruss u e€ metroapl. OTHOCHTENbHAass M aOCONIOTHAs TE€OXPOHOJOTHSL.
['eoxpoHosornyeckas 1mKaia: 0Hbl, 3pbl, IEPUOIbI, STOXH.

HauanbHbie sTanbl opranuueckoil sBontonuu. [losBieHne W 3BOMIONUS MEPBBIX
KJIETOK. ODBOJNIONUS  MeTa0onu3Ma. BO3HUKHOBEHHE TMEPBBIX  JKOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOTIIEHKM KaK aHalOT MEepBHIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapuoOThl ¥ 3yKapHOTHI.

[Ipoucxoxxaenue -HykapuoT (cumOuOreHe3). BOJIOLMOHHOE IPOUCXOKICHUE
BUpycOB. [IponcXoXkAeHHME MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBeHHE




OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.
OCHOBHBIE ATaITBI YBOJIOIMH BBICIIUX pacTeHUi. OCHOBHBIE apOMOP(O3bI paCTECHHIA.
Beixon pacrenuit Ha cymry. [losBieHHE CIIOPOBBIX PAaCTEHUN M 3aBOCBAHME WUMU
cyui. CemeHHble pacTeHus. [IporcxosxieHue IBETKOBBIX PACTEHUH.

OCHOBHBIE ATaITBI BOJIIOLUH KUBOTHOTO MUpa. OCHOBHBIE apOMOP(O3bI )KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX THITOB. [lepBbie
XOpAoBble XKUBOTHbIE. JKH3Hb B Bojie. DBOJIIOLIMS NO3BOHOYHBIX. [Ipoucxoxaenue
ampuomii u pentuawid. [IpoucxoxkaeHWe MIICKONMUTAIONIMX W NOTUI. [IpuHIUN
KII04eBOTO  apomopdoza. OcBoeHne OECNO3BOHOYHBIMH W MO3BOHOYHBIMHU
JKABOTHBIMU CYIIU.

Pa3BuTtne xu3HM Ha 3emie Mo 3paM M NepHojaMm: apxel, MpoTepo30il, Mmajaeo3owu,
Me303011, KaitHOo30M. OO0I1as XapaKTepUCTHKa KJIMMaTa U re0JIOTHUYECKUX MPOIECCOB.
[TosiBneHue 1 paciBeT XapaKTEpHbIX OPraHU3MOB. YTJIe00pa30BaHUE: €ro YCIOBUS U
BIIMSIHUE Ha ra30BbIi COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHsS — DSKOJIOTMYECKHE Kpu3uChl npouuioro. Ilpuumuer un
CIIEICTBUSl MAaCCOBBIX BbIMUPAaHUNA. COBpEMEHHBIH 3KOJOTMYECKHH KPHU3HUC, €ro
0COOEHHOCTH

6.5

Paznenst u  3amaum  aHTpomoJsiorud. Metoabl aHTponoJioruu. CTaHOBJICHHE
MPEACTABICHUH O MPOUCXOKACHUH UeoBeka. COBpeMEHHBIC HAYIHBIEC TEOPHH.
CXOICTBO UYeJIOBEKa C JKMBOTHHIMH. CHCTEMaTHYecKoe ITOJOKEHHE YeJIOBEKa.
CBHAeTEIbECTBA CXOACTBAa  4YeJIOBEKa  C >KHBOTHBIMH: CpPaBHUTEIHHO-
MOp(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (U3H0ITIOT0 -OMOXUMUYECKHE,
noBesieHYeckre. OTAUYMs YelloBeKa OT KUBOTHBIX. [IpsSAMOXOKIeHNE W KOMILIEKC
CBSI3AHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBwxkymue cuiabl ((akTophl) aHTPOIOTEHE3a: OWOJIOTMYECKHE, COIMaIbHBIC.
CooTHotieHre OMOJIOTMYECKUX U COITMATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.
OCHOBHBIE CTaJIMd AHTPONOTeHe3a. ABCTPAJIONUTEKH — JIBYHOTHE MPEIKH JIOJICH.
YenoBek yMenblid, IEPBbIE U3TOTOBJICHUS OPYIU TpyAa. YemoBek NpsiMOXOIAIIAN 1
NEePBBIN BBIXOJ JItojeH 3a mpenensl Adpuku. YenoBek reiaenbOeprckuii — o0
NpEeIoOK HEaHACPTAIhCKOTO 4YEJIOBEKa M YeJoBeKa pasymHoro. YenoBek
HEAHJIEPTAIbCKUA Kak BHJ JIIOJAEH XOJOJHOTO KiumaTa. YeloBeK pa3yMHBIN
COBPEMEHHOTO THIIA, ICHUCOBCKHUI YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a Mpe/eiaMu
Adpukmu.

OBOJIIOITMSL  COBPEMEHHOTO0 d4ejioBeka. EcTecTBeHHBIH OTOOpP B MOMYJISIITUAX
yenoBeka. MyTauuoHHBIH mporiecc u mnoidumopdusm. [lomynsunoHHbBIE BOJHBI,
npeiid reHoB, murpanus U «3pQGEeKT OCHOBATENS» B MOMYISIHUSIX COBPEMEHHOTO
yeJIoBeKa.

Yenmoseueckne pacel. llonstue o pace. bousbmne pacel:  eBporeonHas
(eBpasmiickas), aBCTpajO-HEerpouIHasl (3KBATOPHUATIbHAS), MOHTOJIOMIHAS (a3UaTCKO-
amepukaHckas). Bpems u myTu pacceneHusi yeioBeka IO IulaHeTe. EauHCTBO
YyenoBeYeckux pac. HaydHas HecoCTOSATENbHOCTH pacu3Ma. [IpucnocobieHHOCTh
YeloBeKa K pPa3HbIM YCIOBHUSM OKpyXaromied cpeapl. BiusHue reorpaduueckoit
cpensl U aperida reHoB Ha MOPGOJIOTHIO U (DU3HOJIOTHIO YeTOBeKa

OKOCHUCTEMBI U IMpuCcymunue MM 3aKOHOMEPHOCTHU

7.1

Pazgens! u 3agaun 3xo0s10run. CBA3b SKOJOTHU C IPYTUMH HAYKaMH.

Metonet  skonorun. IloneBble HaOmoneHUs. OKCIEPUMEHTHI B IKOJIOTHU:
MpUpoAHbIE U JabopatopHble. MojaenupoBaHHe B 9KOJOTUU. MOHHUTOPHHT
OKpYKaIoIIel Cpe/ibl: TOKATbHBIN, pErHOHATBHBIN U TI100aTbHBIH

7.2

OKOJIOTUYECKHE q)aKTOpLI U 3aKOHOMCPHOCTU HUX JEeHCTBUS. KJ'IaCCI/I(bI/IKaL[I/IH




9KOJIOTUYECKUX (DaKTOPOB: abMOTHYECKHEe, OMOTHYECKHE, aHTpomnorennsie. Oomme
3aKOHOMEPHOCTH JACUCTBHs HKoJormueckux (akropos. IlpaBuno muuumyma (K.
HInpenrens, 0. JInbux). TonepantHoCcTh. DBPUOMOHTHBIE M CTEHOOHMOHTHBIC
OpraHU3MBl.

AbuoTtnueckue ¢aktopel. CBeT Kak dKosiornueckuii (akrop. [leiicTBue pasHBIX
YYaCTKOB COJIHEUHOTO CIEKTPa Ha OPraHu3Mbl. DKOJIOIMUYECKUE TPYIIIbl paCTEHUIN U
YKUBOTHBIX [0 OTHOIIEHUIO K cBeTy. CUrHasibHas poib cBeta. doroneprousm.
Temneparypa kak 3xkojornyeckuil paxrop. [eiictBue Temneparypsl Ha OpraHu3MBbl.
[lolikunorepmMHbIe 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbIE
OpraHU3MBl.

Bnaxnocts kak skojormueckudt  ¢axtop. Ilpucnocobnenuss pacteHud K
MOJ/IEP’)KaHNI0 BOJAHOTO Oananca. Knaccudukaiys pacTeHHi 0 OTHOIICHHUIO K BOJIE.
[Ipucnioco6neHust KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXKHUMA.

Cpenpl  oOWTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, IOYBEHHas,
ryOWHHAs  TOJNOYBEHHAs,  BHYTPUOpPraHU3MEHHasl. OU3UKO-XUMHUYECKUE
0COOEHHOCTH cpejl oOuTaHusi opraHu3MoB. IlpucnocoGienns opraHu3MoB K KM3HU
B pa3HBIX cpeaax.

buonoruueckue putMmel. BHenrHue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOAMYHBIE
putMbl.  [IprcrnocoOneHHOCT, OpraHu3MOB K CE30HHBIM M3MEHEHMSIM YCIIOBUUI
KU3HU.

Kuzuennsie Qopmbl opranu3moB. Ilonsarue o xuszHeHHOW ¢(opme. KuzHeHHbIE
(GbopMbl pacTeHUi: JepeBbsi, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBBhl,
ojHoyieTHUE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THAPOOUMOHTHI, T€OOHUOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckne ¢akrtopel. Buabpl OHOTHYECKHMX B3aMMOJCUCTBUI: KOHKYPEHITHSA,
XHUIIHUYECTBO, cUMOMO3 M ero ¢opmsbl. [lapasutusMm, koomepauus, MyTyallu3M,
KOMMEHCAJIH3M (KBapTHPaAHTCTRBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMojeiicTBus  (Tormmueckue,  (dopudeckue,  (pabpuyeckue).  3HaueHUE
OMOTHUYECKUX B3aMMOIECHCTBUM Ul CYLIECTBOBAHUS OPraHU3MOB B cpesie OOUTAHUS.
[IpyHIMI KOHKYPEHTHOTO UCKIIFOUEHUS

7.3

DKOJIOTHYECKHE XapaKTCPUCTUKU Monyasanud. llomynsius kak OwoJiormueckas
cucteMa. Poyib HEOAHOPOJHOCTH Cpelbl, (PU3NYECKUX OaphbepoB M OCOOCHHOCTEH
OuoJiorni BUIOB B (DOPMHPOBAHWUU MPOCTPAHCTBEHHOW CTPYKTYPHI ITOIYJISIIHIM.
OCHOBHBIE TOKa3aTeJIM TOMYJALMU: YUCIECHHOCTh, IUIOTHOCTh, BO3pacTHas U
M0JIOBas CTPYKTYpPa, POKAAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIUSI.
Dkosiornyeckass CTpykTypa mnonyaauud. OLleHKa YHUCIEHHOCTH MOIYJIALIHH.
Junamuka nomymsiiuu M €€ peryisauus. buoTudeckuil MOTeHUMan MOIMYJIALMH.
MogenupoBanue NUHAMHUKUA NOMyssiuu. KpuBble pocTa YMCIEHHOCTH MOMYIISIUU.
KpuBbie BbDKMBaHUA. Perynsuus YMCICHHOCTH NOMYNALUNA: poiib  (HaKTOPOB,
3aBUCAIINX M HE 3aBUCSIIMX OT INIOTHOCTH. DKOJOTUYECKHUE CTPATETHH BUIOB (I- H
K-cTparerum).

[TonsitTne 06 sKosoTMUEcKOil Humle Buaa. Mectoobutanue. MHOrOMepHass MOJeb
akosiornyecko Humu Jx.M. XartumHcoHa. Pa3mepsl 3KOJIOrMYECKOW HHILM.
[ToreHumanpHast U peaIM30BaHHAs HULLIN.

Bun kxak cucrema nomynsiui. Apeasibl BUIOB. BUIIbI M UX JKU3HEHHBIE CTPATETUU.
3aKOHOMEPHOCTH TOBEJAEHUS M MUTpPalUid KUBOTHBIX. buonormueckue MHBA3UU
YY)KEPOJHBIX BUJIOB

7.4

CooOmiectBa opranu3mMoB. bruorieHo3 u ero cTpykTypa. CBsi3u MeXaAy OpraHu3MaMu
B OwomeHo3e. Okocuctema Kkak oOTkpeiTas cuctema (A.Jlx. Tencnm).
QDyHKIMOHATBHBIE OJIOKM OPraHu3MOB B JKOCHUCTEME: MPOIYIIEHTHI, KOHCYMEHTHI,




penynentsl. Tpoduueckue ypoBHU. Tpodudeckwe menmu u cetHn. AOHMOTHUYECKUE
Omoku skocucteM. [TouBBI M WITBI B dKOCHCTeMaX. KpyroBopoT BEmIECTB M MOTOK
SHEPTUH B IKOCUCTEME.

OcHOBHBIE TMOKa3aTeId SKOCHCTEMBbl. bruomacca W MHPOAYKIHUA. DKOJIOTHUYECKHE
MpaMUIbI Yuces, OMOMAaCChl U SHEPTHH.

HanpaBnenHble 3aKOHOMEpPHBICE CMEHBI COOOIIECTB — CYKIeCcCHH. llepBUUYHBIC WU
BTOPUYHBIEC CYKIIECCUU M UX MPUYUHBI. AHTPOIIOTEHHBIE BO3/ICHCTBHUS HAa CYKIICCCHUU.
KnumakcHoe cooOmiectBo. buopasHooOpazue M MOJIHOTa KPYroBOpOTa BEIIECTB —
OCHOBa YCTOMYMBOCTH COOOIIECTB.

[Ipuponusie SKOCHCTEMBI. AHTPONOIEHHBIE 3KOCHUCTEMBL.  ATrpO’KOCHCTEMA.
ArporieHo3. Paznuunst Mex 1y aHTpOIIOT€HHBIMU U TPUPOIHBIMU SKOCUCTEMAMHU.
YpboskocucreMbl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteMm. l'opojackast ¢uopa u
(dayna. CuHaHTpomu3anus TOpojckor (ayHbsl. buonornyeckoe u XO3sHCTBEHHOE
3HAQYEHHE arpodKOCUCTEM H YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (OpMUpOBaHUS
OCHOBHBIX B3aUMO/ICHCTBUI OPraHU3MOB B 3KOCUCTEMAX.

Ilepenoc 3HEpruM M BEHIECTB MEXKIY CMEXKHBIMU SKOCHUCTEMAMH. Y CTOMYMBOCTH
OPraHU3MOB, TIOMYJISIIIUN U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U aHTPOIIOTCHHBIX
BO3JCUCTBUHI

7.5

buocpepa — oOmennmanerapHas o06onouka 3eMiu, TI€ CYIIECTBYeT WU
cyuiecTBoBaia *u3Hb. Yuenue B.U. Bepnanckoro o 6uocdepe. Obnactu dnochepst
u e€ coctas. JKuBoe BeriecTBo 6rochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobOeHHocTH OHOchepsl  Kak
ro6ansHOM 3KocucTeMbl. J{uHamMuueckoe paBHoBecue B Ouocgepe. KpyroBopoTsl
BEIIECTB U OMOTreOXMMHUYECKHE LUKIbI (yriepoja, a30Ta). PUTMHUYHOCTD SBJIEHUH B
ounocdepe.

3onanbHOCTE Onocdepsnl. Ilonstrne o Owmome. OCHOBHBIE OMOMBI CYIIHM: TYHJpA,
XBOMHBIE JIeca, CMEIIaHHbIE U IIUPOKOINCTBEHHBIE Jieca, CTeNH, CABaHHBI, TyCTHIHH,
TPOINIMYECKUE Jieca, BBICOKOrOophs. Kimmar, pacTUTENbHBIA M KUBOTHBIA MUP
OMOMOB CYIIIH.

Crpykrypa ¥ (YHKIHUS JKUBBIX CHCTEM, OLIEHKA HMX PECYpCHOrO MOTEHIUala U
orochepHbIX HYHKIUN

7.6

DKOJIOTHYECKHEe KPU3UChl U MX MNpUYMHBIL. Bo3jaeilicTBue uenoBeka Ha Ouocdepy.
3arpsiz3HeHue BO3AYIIHOM cpenpl. OxpaHa Bo3gyxa. 3arpsA3HEHUE BOJHOW Cpeibl.
Oxpana BoaHbIX pecypcoB. Paspymienune mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPONIOT€HHOE BO3JICMCTBUE HA PACTUTENIbHBIA UM JKUBOTHBIA Mup. OxpaHa
pPacCTUTENBHOTO U KMBOTHOrO Mupa. OCHOBHbIE NPHUHLMIBI OXPAHBl HPHUPOIBL
Kpacupie kuuru. Oco0o oxpansemble mnpuponusie Ttepputopuu (OOIIT).
Boranuueckue capl U 300J0THYECKHE TAPKU.

OCHOBHbIE MPUHLMIBI YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA U IPHUPOIBI.
PannonanbHO€ MpUPOIONIONH30BAHUE U COXPAHEHHE OMOJIOTUYECKOTO Pa3HOOOpa3us
3emun




OLHEHOYHBIE MATEPHUAJIbI

Buabl u kpuTepun oeHUBAHUS NPEIMETHBIX Pe3yJbTATOB M0 OMOJIOTHU

OueHuBaHMe YCTHHIX U MMCbMEHHBIX 0TBETOB

OueHnBaHue YCTHBIX OTBETOB 110 O0MOJIOTHH

VYCcTHBIN OTBET MO3BOJISIET MPOBEPUTH HE TOJBKO 3HaHHE (PAaKTOB, HO U YMEHHUE
JIOTUYECKHU BBICTPAUBATh MBICIIH, UCIIOJIb30BATh HAYYHYIO PEYb.

Kpumepuu u wikana ona ycmnozo omeema

Onenka «5» (OTJIHYHO)

e llotHoTa ®  riayOmHa: OTBET MOJIHBIM, JIOTUYECKH  BBICTPOCHHBIM,
PaCKpBIBAIONIUN TPUIMHHO-CJICJICTBEHHBIE CBSI3U (HE TIPOCTO «UTO», HO U «IIOUYEMY»
U «KaK»).

« Hayynocth: OTBET J1aH C HCHOJB30BAaHUEM HAyYHOH TEPMUHOJIOTHUU,
XapakTepHOU JUIsi TeMbl (HampuMmep, He «pa3MHOXeHue Oe3 moniay, a «Oecroyoe
Pa3MHOXKEHHUEY»; HE «KJIETKA JICIIUTCS», & KMUTO3Y).

o CaMOCTOSITEJILHOCTh: YUCHHUK OTBEUaeT 0€3 HABOSAIIMX BOMPOCOB YUHUTEIIS,
MOKET PUBECTU COOCTBEHHBIC MPUMEDPHI.

» PeueBoe opopmirenue: Peub rpamMoTHas, yBEpEHHAs!, TOCIE0BATEIbHAS.

Ouenka «4» (xopomuio)

o [TorHoTa: OTBET B OCHOBHOM IMOJIHBIM, HO JONYIIEHBI 1-2 HECyIIECTBEHHbBIE
omnOku unu 1-2 HerpyObie HETOYHOCTH.

« Hayuynoctb: Mcrions3yeT HaydHble TEpPMHUHBI, HO MOXET JONYCTUTh
HEOOJBIIYI0O HETOYHOCTh B UX TPUMEHEHUH.

o Jloruka: Jloruka u3noxeHus: MOKET ObITh HE3HAUUTENbHO HapylieHa. Mosxer
notpeboBaThes 1-2 HABOASIIMX BONPOCA YUUTENS sl YTOUHEHUS UK JOTIOTHEHUS.

Ouenka «3» (y10BJIE€TBOPUTEIBHO)

e HemostHoTa: OTBET HEMOJIHBIN, (parMeHTapHBIM. YUYEHUK 3HAET OCHOBHBIC
MOHSTHUS, HO HE MOXET BBICTPOUTH UX B €AUHYIO KAPTHHY.

« HayuynocTts: Hcrionbp3yer TEpMHUHBI HEYBEPEHHO, YacTO 3aMEHSET WX
OBITOBBIMH CHHOHUMAaMH.

o Jloruka: [Ipy wW3n0KEHUM HaApylI€Ha IOCIEI0BATENBHOCTD, JIOMYILIECHBI
rpyoble omuOKu B OOBSICHEHMHM TMIPOIECCOB. TpedyeTcs MOCTOSHHAS IOMOIIb
YUUTEINS B BUJIE HABOSIIIMX BOIIPOCOB.

Ouenka «2» (Hey10BJIETBOPUTEJIbHO)

o Conep:kanue: OTBET HE pACKPBIBAET CYTHM BOIPOCA, YYEHUK HE 3HAET
OCHOBHBIX MOHATHI U (PaKTOB IO TEME.

o Ommobkm: JlonyieHsl rpyObie OMIMOKH, UCKAKAIOIIUE HAYYHBIN CMBICIL.

OuennBaHue NMCbMEHHBIX PA0OT MO OHOJIOTUHU

[TuceMenHbIe pabOTH BKIIOYAIOT MPOBEPOUYHBIC PAOOTHI, TECTHI, KOHTPOJIHHBIC
paboThl, TabopaTopHbie oT4eThl. Kputepuu 3aech 6osee hopmMann3oBaHblI.

Obuwue kpumepuu 0Jis1 NUCbMEHHBIX pabom

1. CooTBeTcTBHE CcoIepkaHUA 3aJaHMI0: Pa0oTa BBINOJIHEHA B paMKax
MpeITI0KEHHOU TeMBbI/BOMpoca.



2. dakTHYeCcKass  TOYHOCTh: [IpaBMIBHOCTE  HMCIONB30BaHMA AT,
HAa3BaHUU, TEPMUHOB, IIPOLIECCOB.

3. Jloruka n crpykrypa: Hanuuue nnana, mociieJoBaTelIbHOE PacKpbITHE
TEMBbI, BbIJICJICHUE OCHOBHBIX MBICIICH.

4, IMonnora packpbiTusi TeMbl: OTBET Ha BCE€ IMYHKTHI 3aJIaHUs,
MpUBEJICHNE HEOOXOAUMBIX PUMEPOB.

S. I'pamorHocTh: COOJIIOICHUE HOPM PYCCKOTO sI3bIKa (0OCOOCHHO Ba)KHO B
TEPMHUHAX: HAPYLUIEHUE B HAITUCAHUU «MUTO3»/«MEN03», «POTOCUHTE3Y).

Ilpumepnas wkana 018 pazeepHymoco HNUCbMEHHO20 omeema (Hanpumep,
sonpoc « Oowvscnume npoyecc pomocurnmesa)

Onenka «5»:

o [Iporiecc omucan MOJHO: yKa3aHbl ycloBUs (CBET, XJOPO(MILI), UCXOAHBIE
BeniecTBa (BOAA, YIJIEKUCIBIM Ta3), NPOAYKTHl (TIIOKO3a, KHUCIOPOJ), JaHO
ypaBHEHUE.

o O0OBsicHEHa CYIIHOCTH Tpoliecca (mpeoOpa3oBaHKe PHEPTUU CBETA B DHEPTHUIO
XUMHUYECKHUX CBS3EH ).

« Het Guonorunueckux omubok, pabora opopmMiieHa aKKypaTHO.

Ouenka «4»:

« [Iporiecc onmcan B OCHOBHOM BEpHO, HO JlonyiieHa 1 Herpy6as ommobka wiu 1-
2 HETOYHOCTH (Hampumep, 3a0bUl yKa3aTh YCIOBHUE «CBET», HO BCE BEIECTBA
Ha3BaHbI BEPHO).

« Bo3MOXHBI HEOOIBIIINE MOTPEUTHOCTH B JIOTUKE U3JI0KECHHUS.

Ounenka «3»:

e Onncan pparMeHTapHO: YUYCHUK MOMHUT UCXOHBIE BEIIECTBA U MPOIYKThI, HO
HE MOKET OOBSICHUTD YCIIOBHSI HIIM CYTh IIpoliecca.

o lonymensl 1-2 rpyOble omuOKku (HampuMep, ykaszaja, 4TO KHUCIOPOJ — 3TO
HCXOJ/THOE BEILIECTBO).

Ouenka «2»:

« CyTh mpoliecca He PacKpbITa, JOMYIIEHbBI MHOKECTBEHHbIE TPYObIe OIINOKH,
MCKa)KaIoIMe HAYYHYIO0 KapTUHY.

Ocobennocmu oyeHusanus 1ab0pamopHsvix pabom u npoeKmos

3nech 100aBIAIOTCS ceU(pUIECKUE KPUTEPUU:

e YMeHHe cJ1e10BaTh MHCTPYKIMH.

o [IpaBUIBHOCTH IPOBeACHUS HAOIIOIEHUH UM ONBITOB.

o AKKYpPaTHOCTb 0(pOpMJICHHUSI PUCYHKOB, €XeM, Ta0JIHII.

« KauecTBOo hopMyIMpPOBKHM BBIBOIOB (BBIBOJ JIOJXKEH COOTBETCTBOBATH LIENU
paboOTHI U MOJTYYECHHBIM PE3yJIbTaTaM).

« ColJ1ro1eHre MPAaBUJI TEXHUKHU 0€30MaCHOCTH.

CBoaHasi Ta0JIMIA: HA YTO 00pPAIIaTh BHUMAHME

ACIIEKT OTBETA Y CTHBIA OTBET [IuceMeEHHEBII OTBET

3nanue pakToB + +



ACIIEKT OTBETA

Baanenue
TEPMHUHOJIOTHel

Jloruka
N3J10KEeHU A

YMmenue
00BACHATH

HaBbIk
apryMeHTaluu

CkopocTtnb
MBbIIJIEHU S

Y CTHEIN OTBET

+ (yCTHas peun)

+
(mocienoBaTeIbHOCTD
peun)

+ (rmybuna
PaCKpBITHA )

+ (mpuBeneHue
IPUMEPOB)

+ (OTBET B peaJlbHOM
BPEMEHH )

[InceMeHHEBIN OTBET
+ (MUChMEHHAs peub,

opdorpadust)

+ (CTpyKTypa TEKCTa,
a03a1ibl)

+ (moJIHOTa OTBETa Ha
BOIIPOC)

+ (moaTBEpKICHNE
TE3MCOB (paKTamm)

— (ecTb
00TyMbIBaHHE)

BpeMs Ha
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