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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo yueOnomy mnpenmery «buonorus» (nanee - OHonOrus) Ha
ypoBHE cpeaHero obmiero oOpa3oBaHHs pa3paboraHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-@3 «OO6 obpazoBanuu B Poccuiickoii deneparmmy,
dI'OC COO, Konmenmuu mnpernogaBaHus ydeOHOTo mnpenMera «buonorus» u
OCHOBHBIX NIOJIOXKEHUH (enepatbHOil paboueil mporpaMMbl BOCTIUTAHHUS.

Cormacao monoxenusm DPI'OC COO mnpoduibHbIe y4eOHBIE TIPEIMETHI,
M3y4aeMble Ha YIIIyOJNEHHOM YpOBHE, SBISIOTCA CrocoOoM muddepeHuanumn
oOy4eHHs1 Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUS W TPHU3BAHBI 00ECIICUUTH
IIPEEMCTBEHHOCTb ~ MEXJY OCHOBHBIM OOLIMM, CPEIHHUM OOIIMM, CpPEAHUM
npodeccnoHaNbHBIM M BhICIIUM oOpa3oBaHHeM. B TO ke BpeMs KaxKIblil U3 STUX
y4eOHBIX MPEIMETOB JOJDKEH OBbITh OPHEHTHUPOBAaH Ha MPUOPUTETHOE pEIlIeHHUE
00pa3oBaTEeNbHBIX, BOCIUTATEIBHBIX M Pa3BUBAIOIIMX 337ad, CBA3AHHBIX C
npodopueHTanuelt o0ydyaroumxcs U CTUMYJIHPOBAHHMEM HMHTEpeca K KOHKPETHOU
o0JacTh HAYYHOTO 3HAHUs, CBSI3aHHOTO C OWOJIOTHMEH, METUIIMHOW, SKOJIOTHEH,
MICUXOJIOTHEH, CTIOPTOM UM BOCHHBIM JIEJIOM.

[IporpamMma no yuebHoMy npenmety «buosorus» naér npencraBieHue O Lenu
W 3aJlayax M3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOJE€HHOM YpOBHE,
ompenensieT o0s3areNibHOEe  (MHBApUAHTHOE) TPEAMETHOE  COJIepKaHUE, €ro
CTPYKTYypUPOBaHHUE IO pa3jiejaM U TeMaM, paclpeesieHue 1o KiiaccaM, peKOMEHIyeT
MOCJIeIOBATEIBHOCTh U3YyYCHHs y4eOHOT0o Marepuaia ¢ Y4ETOM MEXKIIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO Ipoliecca, BO3PACTHBIX 0COOEHHOCTEH
oOyyaromuxcs. B mporpamme mo OHONIOTHH peain30BaH MPUHIUI TPEEMCTBEHHOCTH
C U3yueHueM OMOJIOTUH HA YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, 6arogaps 4emy
MIPOCMaTPUBAETCS HAIPaBICHHOCTh Ha MOCJIEIYyIOIIee pa3BUTHE OHOJOTHYECKUX
3HAHUH, OPHUEHTHPOBAHHBIX ~ Ha  (OPMUPOBaHHE €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHHUS, SKOJOTHYECKOIO MBIIUIEHUS, MPEICTaBIeHU O 370pOoBOM o0Opase
KHM3HH, HAa BOCTIUTaHUE OEpeKHOT0 OTHOLIEHHUS K OKpYXarollel npupoaHoii cpene. B
mporpaMMe 1o OHOJIOTMM TakX e TI0Ka3aHbl BO3MOXKHOCTH Y4e€OHOro IpeaMeTra
«buonorus» B peanuzanun tpedoBanuit PI'OC COO K miaaHUpyeMbIM JTUYHOCTHBIM,
METanpeIMETHbIM U TMPEIMETHBIM pe3yjbTaTaM o0OydYeHHs U B (HOPMHUPOBAHHUU
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATENBbHOW JIEATENILHOCTH OOYyYaloIMXCs IO
OCBOCHHIO COJICpKaHUs OMOJIOTHYECKOTO 00pa30BaHMs HAa YPOBHE CPEAHETO OOIIEero
o0Opa3oBaHHUsl.

VYuebnsiii npeamer «buosiorus» Ha ypoBHE CpeIHEro oOIIero oopa3oBaHUs
3aBepIIaeT OMojgoruyeckoe o0pa3oBaHUE B IIKOJIE M OPUEHTHPOBAH Ha pacIIUpEeHUe U
yrayOseHue 3HaHuM 00ydaroluXcs O KMBOW NMPUPOJE, OCHOBAX MOJEKYJISIPHOU U
KJICTOYHOM OMONOTuu, SMOPHOIOTUN U OUOJIOTUM PAa3BUTHA, T€HETUKHU, CEJIEKIIUH,
OMOTEXHOJIOTHH, IBOJIIOLIMOHHOTO YUEHUS U KOJIOTUH.

Wzyuenne yueOHoro mpeamera «buonorus» Ha yrIyOJNE€HHOM YpOBHE
OPUEHTHUPOBAHO Ha IMOATOTOBKY OOy4aromMxcs K TMOCIEAYIOMIEMY MOJyYEHHIO
Ouosornyeckoro  obpa3oBaHuMss B By3aX M OpraHM3alUsAX  CPEIHETro
npodeccuonanbHoro obpazoBanus. OCHOBY €ro COAEp)KaHMSI COCTaBISET CHCTEMa
OMOJIOTMYECKUX  3HAHUH, TOJNYYEHHbIX TNPU  H3YYEHUH  OOydHaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHUYECKUX pa3/ieJoB OHOJOTMM HAa YpPOBHE OCHOBHOIO
obmero ob6paszoBanus, B 10—11 kmaccax 3TH 3HaHUS MONydyaroT pa3ButHe. Tak,
pacIIMpeHbl U YIITyOJIeHBI OMOJIOTHYECKHE 3HAHUS O PACTEHUAX, )KUBOTHBIX, TPHOax,
0aKkTepHsix, OpraHu3Me 4eJIOBEKa, OOIUX 3aKOHOMEPHOCTSX >KU3HHU, JIOTIOJIHUTEIHEHO
BKJIIOUEHBI OHOJIOTUYECKUE CBEIEHUS MPHUKIATHOTO U IOMCKOBOIO XapakTepa,



KOTOpBIE MOXXHO HCIOJb30BaTh KaK OPHUEHTUPHI JUIA MOCIEIYIOIIEro BBIOOPA
npodpeccun. Bo3MmoxHa  Takke ~ MHTerpanus — OMOJOIMYECKHMX  3HAHUH ¢
COOTBETCTBYIOLIMMH 3HAaHUSMH, TOJYYEHHBIMH OOYYAIOIIUMHCS TpPU HIyYCHHUU
(bu3uKN, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

Crpykrypa mnporpammel 1o YydeOHomy mnpenmery "buonorus" orpaxaer
CHCTEMHO-YPOBHEBBIH U BOJIIOLMOHHBINA OIXOABI K M3ydeHHto 6uosioruu. CoriacHo
UM, U3y4aroTCs CBOWCTBAa M 3aKOHOMEPHOCTH, XapaKTEPHbIC MIJISl KHUBBIX CHUCTEM
pasHOro ypOBHS OpraHM3allid, 5SBOJIOLMM OPraHMYECKOro MHpa Ha 3emie,
COXpaHEeHHs OMOJOrMYecKoro pasHooOpasus miuanetsl. Tak, B 10 kiacce u3y4arorcs
OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOIH OMOJIOTUH, SMOPUOIOTMU U OHOJIOTUU PAa3BUTHA,
TCHETUKM M CEJeKIUH, OWOTEXHOJOTMM M  CHHTETHYECKOW  Ouosoruw,
aKTyaJIM3UPYIOTCS 3HAHMS OOydarolMXcsi 1o OOTaHUKE, 300JI0TMH, AHATOMMH,
¢uznonornn venoBeka. B 11 kiacce M3ydaroTCsi IBOJIOLMMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U yueHue o buocdepe.

VYueOubiii  npeamer  «buonorus»  npuszBaH ~ 00ECHEUUTh  OCBOEHHE
o0yyaromuMucs: OMOJIOTMYECKUX TEOpUH W 3aKOHOB, MJEH, NMPUHLMIIOB M IPaBUII,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAy4YHON KAPTHUHBI MHUDPA, 3HAHUM O
CTPOEHUH, MHOI0OOpa3uM M OCOOCHHOCTAX KIETKH, OpraHu3Ma, MOMYJISALHH,
OMOIICH03a, DKOCHUCTEMBI, O BBINAIONIMXCS HAYYHBIX JIOCTHIKCHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTHM, NMPHUKJIAIHBIX aCHEKTaX OMOJOrMYecKuX 3HaHui. [l
pasBUTHS M TOIACpPKaHUS MHTEpeca OOydJaromMXcsi K OWOJOTHMH Hapsy Co
3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOro MaTepHala B COJEpKaHUU IMPOrpaMMBbl MO
OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIICHHS M Pa3BUTHUS TOU
WIK MHOU 00nacTH OMOJOrMM, BKIAJOM OTEUECTBEHHBIX M 3apyOeXKHbBIX YUEHBIX B
pelieHre BaXKHENIINX OMOJIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenp u3yuenus yuyeOHoro mpeamera «buonorus» Ha yriyOoaéHHOM ypOBHE —
OBJIaJICHHE 00YYaroIIMMHCS 3HAHUSIMH O CTPYKTYpPHO-(YHKIIMOHAIBHON OpraHU3aliu
KMBBIX CHCTEM Pa3HOI0 paHra u MpHoOpeTeHHe YMEHHUH MCIIOb30BaTh 3TH 3HAHUS B
dbopMupoBaHMM  HHTEpeca K  ONpeAci€HHOW ob0iactd  npodeCcCHOHATBHOU
NesITeIbHOCTH, CBA3aHHOM C OMOJIOTHEH, MM K BBIOOPY yuyeOHOro 3aBelieHHs JUIs
MIPOJOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHUs.

JlocTwkeHne 1eiau  M3ydeHus ydeOHoro npeamera «buornorus»  Ha
yriay0a€HHOM ypOBHE 00€CTIEUMBACTCS PEIICHUEM CIIEIYIOIINX 3a1a4:

OCBOEGHHE OOYYalOIIMMUCS CHCTEMbl OMOJOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpUAX, KOHLEMIMIX, TMIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX U
IIpaBUJIaX, COCTABIIAIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAY4YHYI0 KapTHHY MHpa; O
CTPOCHUM, MHOTO000pa3ud U OCOOCHHOCTSIX OHOJIOTHYECKUX CcHucTeM (KIIeTKa,
OpraHu3M, MOMYJISALUS, B, OnoreoneHo3, ouocdepa); 0 BHIAAIOMUXCA OTKPBITHIX U
COBPEMEHHBIX MCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOyYaromMXCsi C METOJaMU IMO3HAHUS >KUBOW TMPUPOJBI:
UCCIIEIOBATEIbCKUMHU METOJIaMU OMOJIOTMYECKUX HAayK (MOJIEKYJISIPHOM M KJIETOYHOM
O6uosioruu, SMOpPUOJIOTMM W OWOJIOTMM PA3BUTHUsS, TEHETUKU U  CEJEKIHH,
OMOTEXHOJIOTMH U CHHTETHYECKON OMOJIOTHH, MAJIEOHTOJIOTUH, IKOJIOTHUHN ); METO/IaMU
CaMOCTOSITENILHOTO MPOBEICHHsSI OMOJIOTUYECKUX HCCIIEIOBAaHUI B J1aOOpaTOpUHN U B
npupoie (HabIroIeHne, N3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHUE);

OBNIaJICHUE  OOYYAIOUIUMHCA  YMEHHUSMH:  CAMOCTOSITEIbHO  HaXOJHUTh,
aHAJIM3UPOBaTh M UCIOJIb30BaTh OHOJOTHYECKYI0 MH(OpPMAINIO; MOJIb30BATHCA
OMOJIOTUYECKON TEpPMUHOJOTMEH M CHMBOJIMKOH; YCTAQHaBJIMBaTh CBA3b MEXIY
pa3BUTHEM OWOJIIOTUM W  COIMAIBHO-DKOHOMHYECKHMH ¥ AKOJIOTHYECKUMHU
npobjieMaMy YeIOBEYECTBA; OICHMBATH IIOCJIEACTBUS CBOEH JEATENBHOCTH 10



OTHONIICHHUIO K OKpYXAlIIed MPUPOAHON cpelae, COOCTBEHHOMY 3I0pPOBBIO U
3II0POBBI0 OKPY)KAIOIIUX JIFOJIeH; 000CHOBBIBATh U COOJIIOJIATh MEPHI MPO(QUIAKTHKH
MH(EKIMOHHBIX 3a00JICBaHMI, MpaBUJIa TOBEICHUS B MPUPOJAE U OOeCredeHUs
0€30MaCHOCTH COOCTBEHHOW IKM3HEIEATCILHOCTH B YPE3BBIUANHBIX CHUTYaIUsIX
MPUPOJTHOTO M TEXHOTECHHOT'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIC HAyUYHBIC
OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BHUTHE Y O0YYAIOMINXCS WHTEIUIEKTYAbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mporiecce 3HAKOMCTBA C  BBIAAIOIIUMECS ~ OTKPBITHSIME M COBPEMEHHBIMH
UCCJICIOBAaHUSIMH B OHMOJIOTHH, pEIIaeMbIMH €I TpOoOJieMaMu, METOI0JIOTHEH
OMOJIOTUYECKOTO KCCIICIOBAHUS, TPOBEICHUS SKCIEPUMEHTAIBHBIX HCCIICAOBAHUM,
pelieHrss OMOJOTMYECKHX 3a/1ad, MOJCITUPOBaHUS OWUOJOTHUYECKUX OOBEKTOB U
MIPOIIECCOB;

BOCIIUTaHHE Yy OOYYaIOIIUXCS IIEHHOCTHOTO OTHOIIEHUS K JKUBOH MpPUPOJE B
IEJIOM U K OT/ACIbHBIM €€ 00BbeKTaM U SIBJICHUSAM; (POPMUPOBAHUE IKOJIIOTUYECKOM,
TCHETUYECKON T'PaMOTHOCTH, OOIIEH KyIbTYphl TIOBEJCHUS B MPHUPOJC; WHTETPAIUH
€CTECTBCHHO-HAYUHBIX 3HAHUM;

npuoOpeTeHne  OOYYArOIIMMHCS ~ KOMIICTGHTHOCTH B pallMOHAJIHLHOM
MIPUPOJIOTIONIB30BaHUU (COOIIOICHUE TIPABUJI TIOBEJICHUSI B MIPUPOJIC, OXPAaHbI BHUJIOB,
IKOocUCTeM, Ouochepsl), COXpAaHEHUH COOCTBEHHOTO 3JI0POBBS M 3J0POBBS
OKpYXarIux Jojel (cobmonenus mep npoduinakTuku 3a0osieBaHui, oOecrieueHne
0€30MaCHOCTH KH3HEACATCIHPHOCTH B YPE3BBIYAMHBIX CHUTYaIlUSAX MPHUPOJHOTO U
TEXHOTEHHOT'0 XapaKTepa) Ha OCHOBE HCIIOJIb30BaHUS OMOJOTMYSCKUX 3HAHHU U
YMEHHUH B OBCEAHEBHOM KU3HH;

CO3llaHME  yCJIOBUH Ul ~ OCO3HAHHOTO  BBIOOpa  OOYYarOIIUMUCS
WHIUBUAYAIBHONH 00pa30BaTebHON TPACKTOPUHU, CIIOCOOCTBYIOMICH TOCIEAYIONICMY
npodeccnoHaTbHOMY CaMOOMPEEICHUI0, B COOTBETCTBUM C HHAWBHIYaTbHBIMU
WHTEpEeCcaMy U TIOTPEOHOCTSIMH PETHOHA.

(O0IIee YMCII0 YaCOB, OTBEICHHBIX HA W3yYCHHE OMONOTHH HA YITyOJICHHOM
ypOBHE cpeaHero obumiero odpazoBanwus, cocraBnser 204 gaca: B 10 kmacce — 102
vaca (3 waca B Henenio), B 11 kimacce — 102 yaca (3 yaca B Hezlemo).i

Ot6op opraHu3anMOHHBIX (HOpPM, METOJOB U CPEACTB OOy4YeHUs OuOIOrHH
OCYIIECTBIISIETCS C YYETOM CHENH(PHUKU €ro COACpX.aHWS W HAIlPABJICHHOCTH Ha
MPOJOJKEHHEe  OWONIOTMYECKOTO  OOpa3oBaHHMsl B OpraHU3alUsAX  CPEIHEro
PO eCCUOHATBHOTO M BBICIIIET0 00pa30BaHUsI.

OO0s13aTENbHBIM YCIIOBUEM MPU OOy4EHHH OMOJIOTUU HA YIIIYOJIEHHOM YpOBHE
SBJIICTCS TIPOBEJCHUE JIA0OPATOPHBIX M MPaKTHYeCKHX paboT. Takke ydacTtwe
OoOy4aroluxcsi B BBIMOJTHEHUH MPOEKTHBIX U y4eOHO-HUCCIENOBATENbCKUX pabdoT,
TEMaTHKa KOTOPBIX  OMNpEAesAeTCS  YUYWTeJeM Ha  OCHOBE  HMMEIOIIUXCS
MaTepUaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.




COJAEP/KAHUE OBYYEHUA
10 KJIACC

CopepxaHue MpOTrpamMMbl, BbIICIEHHOE KypCUBOM, HE BXOJUT B IPOBEPKY
rocygaapcTBeHHOM utoroBoit arrectauuu (I'MA).

Tema 1. Brnosnorus kak Hayka

CoBpemeHHass OHOJIOTHS — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTHS
O6uosioruu. bruonornueckre HayKu U U3y4aeMble MU TpoOaeMbl. DyHIaMEeHTAIbHBIE,
MIPUKJIaIHbIE U TOMCKOBbIC HAYYHBIE UCCIIECAOBAHUS B OMOJIOTHH.

3Hayenue Ouonorud B (pOPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
kaptunel Mupa. IIpodeccuu, cBsizannbie ¢ Ouosorueil. 3HaueHue OHUONOTMH B
MIPaKTUYECKONW  JESITEbHOCTH  4YeJIOBEKa: MEIUIIMHE, CEeJIbCKOM  XO3SICTBE,
MIPOMBILLIIIEHHOCTH, OXPaHe MIPUPOIBI.

JdemMoHcTpanuu

Hoptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. Tapsen, I'. Mennens, B. U. Bepnanckuit, U. II. [1aBnos, M. 1. Meunukos, H.
. Baeunos, H. B. Tumodees-Pecorckuii, /[xx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuer 1 cxembl: «CBsi3b OMOJOTHM C JAPYIrMMH Haykammy», «Cucrema
OMOJIOTMYECKHUX HAYK).

Tema 2. /KuBble cucTeMbl M X H3YUYeHHE

JKuBble cucTeMbl Kak npeaMeT u3ydeHus 0uoaoruu. CBONCTBA KUBBIX CUCTEM:
€MHCTBO XMMMUYECKOIO COCTaBa, AMCKPETHOCTb M LEJIOCTHOCTb, CIOXKHOCTb H
YIOPSIA0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTB, camMOOpraHu3aLus,
CaMOBOCITPOU3BE/IEHUE, PA3IPa)KUMOCTh, U3MEHUUBOCTb, POCT U pPa3BUTHE.

YPOBHHM OpraHU3alUy )KUBBIX CUCTEM: MOJIEKYJISIPHBIH, KIIETOYHBIM, TKAaHEBBIH,
OpraHU3MEHHBIN, MOMYISALHOHHO-BUIOBOW, 3KOCHUCTEMHBIN (OMOTreOleHOTUYECKUH),
6uocdepnsiii. [Iporeccsl, MpoucXoAsIue B )KUBBIX cucTeMax. OCHOBHbIE IPU3HAKU
xuBoro. JKu3up kak ¢opma cyuiecTBoBaHus Marepuu. Hayku, nzydaromiye »KuBble
CHCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3al1y.

N3ydyenne xuBbIXx cucreM. Metoael Ouosiornueckoil Hayku. HaOmronenwue,
U3MEpEHHUE, DKCIIEPUMEHT, CUCTEMaTH3alus, MeTaaHain3. [lonsaTue o 3aBUCHMON U
He3aBUCHUMOM InepemeHHoM. [lmannpoBanne skcnepumenTta. [locraHoBka u mpoBepka
runote3. Hynesas runotes3a. Ilonstue BbiOOpkHM M €€ nocTtoBepHOCTh. Pa3bpoc B
Ouonornuyeckux JAaHHbIX. OIllEHKa JOCTOBEPHOCTH TIIOJYYEHHBIX pPE3yJIbTaTOB.
[IprunHbI HCKa)KEHUS PE3YyIbTATOB IKCIIEpUMEHTA. [[oHATHE cCTaTHCTUYECKOrO TECTa.

JdemMoHcTpanuun

Tabmuuel u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonorunueckue
cucteMbl», «CBOICTBA KUBON MaTepun», «YPOBHU OpPTraHU3ALUU KUBOU MPUPOABD»,
«CTpoeHHe KUBOTHOM KJIEeTKM», «TKaHM IKMBOTHBIX», «CHCTEMBI OpraHoB
YeJloBe4YecKoro opranusmay, «buoreonenos», «buocdepa», «Metoasl u3ydeHUs
KUBOU MTPUPOIBI».

ObopynoBanue: 1abopaTtopHOEe 000PYIOBaHUE TSI IPOBEACHUS HAOIIOACHUH,
U3MEpPEHU, SKCIIEPUMEHTOB.

IIpakTuyeckasi pabora «/cronb30BaHWE  Pa3IUYHBIX  METONOB  IIPH
U3Y4YEHHUH KUBBIX CUCTEM).

Tema 3. buoJsiorus KieTku



Krnetka — cTpykTypHO-QYHKIHMOHANBHAS e€IuWHUIA kuBoro. Mcropus
oTkpeITus KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. lnelinen, P. Bupxos). OCHOBHBIE 110JI0KEHHSI COBPEMEHHOMN KJIETOYHON TEOPHUHU.

MeToapl  MOJEKYNSIPHOM W KJIETOYHOM  OWOJIOTMH:  MUKPOCKOIIHUS,
xpomarorpadus, 37meKTpodope3, METOJI MEYEHBIX aToMoB, AuQQepeHnnaibHoe
ueHTpudyrupoBanme, KyJIbTUBUPOBaHUE KJIETOK. M3yueHne pUKCUPOBAHHBIX KIIETOK.
DneKTpoHHas mukpockonus. Kondokanpnas MUKPOCKOIIHSL. BuransHoe
(TIpWXU3HEHHOE) U3yYEHHUE KIIETOK.

JdemMoHcTpanuu

[Moptpetsl: P. I'yk, A.JleBenryk, T.IlIBann, M. Illneiinen, P. Bupxos, K.
M. Bap.

Tabmunbl 1 cxembl: «CBETOBOM MHKPOCKOM», «IJIEKTPOHHBIA MHUKPOCKOID,
«HcTopust pa3BUTHSI METOJI0B MUKPOCKOTTHI.

O6opyIoBaHKEe: CBETOBOM MHUKPOCKOI, MHUKpOIpEnaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIJIETOK.

IIpakTnyeckass padora «/I3ydeHne METOJOB  KJIETOYHOH  Ouonoruu
(xpomarorpadusi, anexkrpodopes, muddepennmansaoe neHTpudyruposanue, [11[P)».

Tema 4. Xumunueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u e€ posib Kak pacTBOPUTEIIS, pEareHTa, y4acTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIuUIoperysiuuu. MuHepalbHbIe BEIIECTBAa KIETKH, WX OHoiorudeckas poib. Poib
KAaTHOHOB U aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KiIETKU. buonormueckue mnosimMepsl. benku.
AMUHOKUCIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBod Moiiekyibl. [lepBuunast
CTpyKTypa Oenka, MentujaHas CBs3b. BToOpuuYHas, TpeTHUYHas, YETBEPTUUHAS
cTpykrypbl.  Jlenatypauusa. CpoiictBa  OenkoB.  Kiaccudukaums — Oenxos.
buonornueckue Gpynkiuu 6enkoB. [IproHEL.

VYrnesoabl. MoHOCaxapu/ibl, JUcaxapuabl, OJUTIOCaxapyuabl U IMOJIMCAXAPHIBL.
OO6mwmit TuTad cTpoeHus U GU3NKO-XUMHUECKHE CBOMCTBA YIiIeBOI0B. buonornyueckue
(YHKIIHUU YTIIEBOJIOB.

Jlununel. I'mapodunsHO-THIpOodOoOHBIE cBOMcTBA. Kiaccudukanus IUnuaos.
Tpurmuuepunsl, Qoconunuasl, BOCKH, cTepouasl. buonorndeckue (yHKIUU
munuaoB. OOuMe cBoiCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4YecThb, CIOCOOHOCTh K
CaMO3aMbIKaHHUIO, MTOJIYTIPOHUIIAEMOCTb.

HyxneunoBeie kucnorsl. JJTHK u PHK. CrpoeHue HyKJIEHHOBBIX KHCIIOT.
Hyxneoruapl. [puniun kommnementapHoctu. [Ipasuno Yapradda. Ctpykrypa JHK
— JBOMHas cnupanb. MecroHaxoxaeHue u Ouonormyeckue ¢ynkuuu JIHK. Buns
PHK. ®yuknun PHK B knetke.

Crpoenne Monekynsl AT®. Makpospruueckue cBs3u B Mojekyine ATO.
buonornueckue Qynkiun AT®. BoccraHoBiieHHbIE NMEPEHOCUUKHU, UX (YHKLIUU B
kietke. pyrue nyxineosuarpudocharsr (HTD). CexBennpoBanue JIHK. Metomast
T€HOMUKH, TPAHCKPUIITOMUKH, TPOTEOMHKH.

CtpykTypHasi OWONOTHs: OMOXUMHUYECKHE W OMOPU3MYECKUE HCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OMOMOJIEKYS. MoIeIMpOBaHne CTPYKTYPHI
1 GyHKIUH OMOMOJIEKYI U UX KOMIUIEKCOB. KOMIbIOTEpHBIN AU3aiiH U OpraHu4ecKuii
CHHTE3 OMOMOJIEKYJ U UX HEMPUPOIHBIX aHAJIOTOB.

JdemMoHcTpanuun

Hoptpertsr: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun,
@. Conrep, C. IIpy3unep.



Jluarpammbl: «PacnpeneneHne XuMHUECKUX 3JIEMEHTOB B HEXHBOW MIPUPOIEY,
«Pacnpenenenre XMMUYECKUX 3JIEMEHTOB B )KMBOH MPUPOJIEN.

Tabmuuer u cxemsl: «llepuoguueckass Tabiuma XUMHYECKHX 3JIEMEHTOBY,
«CtpoeHue MouleKysbl BOJb», «BemiectBa B cocraBe opraHuzMoB», «CTpoeHue
MOJIEKYJIbl  Oenka», «CTpyKTypsl OENKOBOM MOJIEKyNbl», «CTpOoeHHE MOJIEKYI
yriaeBoAoBy», «CTpoeHue MOJIEKyJl JUNHUI0B», «HyknenHoBble KUCIOTh», «CTpoeHue
MouieKyJibl ATO.

OO6opyioBaHMe: XMMUYECKas [OCy1a 1 000py10BaHHE.

JlaGopaTopuas padora «OOHapyxeHne OENKOB C MOMOIIBIO KauyeCTBEHHBIX
peaxkuuii».

JlabopaTopHas padora «/ccienoBanue HyKIEMHOBBIX KHCIIOT, BBIIEICHHBIX
U3 KJIETOK Pa3JIM4YHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunsr KJIETOK: HYKapHOTHYECKas U IPOKAPUOTUYECKAsL.
CtpyKkTypHO-(YHKIIMOHATIbHBIE 00pa30BaHUsI KIETKH.

Crpoenue npokapuotudeckoil kiuetku. Kierounas crenka 6akTepuil u apxeil.
OcoOeHHOCTH CTPOCHHS reTepoTPOGHON U aBTOTPO(DHOM MPOKAPHOTHIECKUX KIIETOK.
MecTo U posib IPOKAPUOT B OMOLIEHO3aX.

Crpoenne u GyHKIMOHUPOBAHUE DYKAPHOTHIECKON KieTkH. [Imazmarnyeckast
MeMOpaHa (minazmanemma). CTpyKTypa Iula3MaTH4ecKkol MemOpanbl. TpaHcmopt
BEIIECTB 4Yepe3 IJIa3MaTHYecKylo MeMOpaHy: MacCUBHBIN (muddy3us, obneryéHHas
muddys3us), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIM aKTUBHBIA  TPAHCIOPT).
[Tonynponunaemocts MeMOpanbl. Pabora HaTpuii-kalueBOro Hacoca. OHAOLUTO3:
NUHOLUTO3, (arounTto3. Dk3ouuTo3. Kierounas crenka. CTpykTypa U (QyHKIUH
KJIETOYHOM CTEHKU pacTeHUi, TpHOOB.

[uromnazma. [Muto3ons. Llurockener. [IBmxeHne nuromiaMmbl. OpraHousl
kjeTkd. OgHOMEeMOpaHHbIe OpraHOM/IbI KJIETKH: 3HJomua3maruyeckas cetb (OI1C),
anmapar [ onpMKu, JM30COMBI, HMX CTpoeHHe M (yHKUMH. B3aumocsszb
0JIHOMEMOpaHHBIX OpPraHoOUIOB KJIETKH. Crpoenue TpaHyJIPHOTO
perukynyma. Mexanusm HarnpaiieHus 0enkoB B DIIC. CuHTe3 pacTBOPUMBIX OEJIKOB.
CuHre3 KJeTOUHbIX MeMmOpaH. [magkuii (arpaHyssipHbBIN) SHAOMIA3MaTHUYECKHUM
perukynym. CekpetopHas ¢yHkuus annapata [onbmxu. Monudukanus OelkoB B
anmnapare ['onbmxu. CoprupoBka 6enkoB B anmnapaTe ['onbmpku. TpaHcrnopT BeliecTs
B KJIeTke. Bakyonu pactutensHbIx kieTok. Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE OpTraHoubI KIIETKU: MUTOXOH/IPHH,
tactuabl. [Iponcxoxaenne MUTOXOHJIPUI u IUTACTULL. Cumbuorenes
(K.C. MepexxkoBckuid, JI. Maprynuc). CtpoeHue u (GYHKIUHM MUTOXOHIPUHA H
wiactua. IlepBudHbIe, BTOPUYHBIE M CIOXKHBIE IUIACTHABI (POTOCHHTE3UPYIOIIUX
AYKApUOT. XIIOPOIIACTBI, XPOMOIUIACTHI, JISMKOIJIACThI BBICIITUX PACTEHUMN.

HememOpanuble opranouabl kiaetkun CTpoeHHe M (YHKUIUU HEMEMOpPaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocomsl. [IpomexyTouHbie (buIaMeHTBHI.
MuxkpoduiaMeHTbl. AKTHHOBbIE MHUKPO(DUITAMEHTHI. MplieyHble
KJIETKU. AKTUHOBBIE ~ KOMIIOHEHTHl ~ HEMBIIIEYHBIX  KJIETOK. MUKPOTPYOOUKH.
Knerounsiif nentp. CTpoeHue U JABMKEHUE KI'YTUKOB U peCHUYEK. MUKPOTPYOOUKH
uurtomyasMel.  LlenTpuons. benku, acconuupoBaHHBIE C MUKPOQUIAMEHTAMH H
MHUKpOTpyOOuKkaMu. MoTopHbIE OEIIKH.

SAnpo. O6onouka sapa, XpOMaTUH, KapuoIUla3Ma, SAPBIIIKH, UX CTPOEHUE U
¢bynkuuu. Snepsiii  GenkoBbeld  MaTpuKC. [IpocTpaHCTBEHHOE pPAaCHOJIOKEHHE



XpOMOCOM B HHTEep(}a3HOM sizipe. DyXpOMaTHH U reTepoXpoMaTuH. benku xpomarruna
— THCTOHBI. JIMHaMuKa SepHOM 000JI0YKH B MUTO3€. S IepHBIN TPAHCIIOPT.

Knerounsle BkiaroueHHs. CpaBHUTEIbHAS XApAaKTEPUCTUKA KJIETOK IYKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO).

JdemMoHcTpauuu

[MoptpeTtsl: K.C. MepexkoBckuit, JI. Maprymuc.

Tabouipl u  cxembl: «CTpoeHUE HYKAPUOTUUYECKOM KiIeTku», «CTpoeHue
KUBOTHOM KIIETKN», «CTpOeHHE paCTUTENbHOMN KIETKN», «CTpOCHNE MUTOXOHAPUN,
«npo», «CTpoeHHe MPOKapUOTHUECKON KIETKI.

O6opyoBaHKe: CBETOBOMI MHUKPOCKOI, MHUKpOIIpEnaparbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpPOIIpenapaTbl 0aKTepUaIbHbBIX KJIETOK.

JlabopaTtopHasi  pabGora «/I3yuyeHue  CTpOE€HHMS  KIETOK  pa3IM4YHBIX
OpPraHU3MOBY.

IIpakTuyeckas padora «/3ydyeHue CBOMCTB KJIIETOUHON MeMOpaHbI».

JlabopaTopHasi pabora «/cciaenoBanue Ia3Moiau3a W JEIJIa3MOiIu3a B
PACTUTENBHBIX KIETKAX).

IpakTuyeckasi padora «3ydeHne NBUKEHHS LUTOIUIA3MbI B PACTUTEIIBHBIX
KIJIETKaX.

Tema 6. O0MeH BellleCTB U NMPeBpallleHUe YHEPTUHU B KJIeTKe

AcCCUMUIISIIIAS U TUCCUMUJISIIIAS — JIB€ CTOPOHBI MeTabonu3mMa. Turbl oomMeHa
BEILIECTB: aBTOTPOMHBIA M TEeTepOoTpOdHBIA. YdYacTHe KHCIOpPOJa B OOMEHHBIX
mporeccax. JHepreTuueckoe obecreyeHne kieTku: npeppamienne AT® B 0OMEeHHBIX
npoueccax. @POepMEHTAaTUBHBIM XapakTep peakuud KJIETOYHOro Meradolin3ma.
@depMeHThI, UX CTPOCHME, CBOMCTBA U MexaHu3M JaeilcTBus. KopepmenTtsl. OTinnuus
(epMEeHTOB  OT  HEOpPraHMYeCKUX  KaTaliu3aropoB.  benku-akTuBaTtopbl U
OeNKU-UHTHOUTOPBl.  3aBUCHUMOCTb  CKOPOCTH  (DEPMEHTAaTHBHBIX pEaKUMHA  OT
pa3auyYHbIX (PaKTOPOB.

IlepBuuHbIit CHHTE3 OpraHUYEecKuX BEIIIECTB B KJIETKE.
®dorocuHTE3. AHOKCUTEHHBII u OKCHUT'€HHBIN ¢dboTocuHTE3 y
6aktepuii. CBeTocoOMparolye MUIMEHThl U MUTMEHTBl PEaKIIMOHHOTO IIeHTpa. Poib
XJIOPOILIACTOB B Tpoiiecce GporocuuTe3a. CBeToBas u TeMHOBas (a3bl. DoToabIXaHUE,
Cs, Co 1 CAM-tunet  potocunresa. IlponyktuBHOCTh (oTocuHTe3a. BnusHue
pa3IUYHBIX (DAKTOPOB HA CKOPOCTH POoTOCHMHTE3a. 3HAUeHHE (POTOCUHTE3A.

XeMOCHHTE3. Pa3znoobpa3zue OpPraHNU3MOB-XE€MOCHHTETHKOB:
HUTpUQUUMpYIOIIKE OaKTepUu, Kelne300aKTepuu, CcepoOaKTepuu, BOJOPOJHBIE
OakTepuy. 3HaUEHUE XEMOCUHTE3A.

AHa’pobHble opraHu3Mbl. Buasl Oposkenus. [IpoaykTsl OpoxkeHUS U HX
UCTOJb30BAHUE  4YEJIOBEKOM. AHa’pOOHBIE MUKpPOOPTaHM3MbI KaK  OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHu3MBbl. JTanbl 3HEpreThyeckoro oomMena. IloaroroBUTeIbHbIN
stan. ['Mukonan3 — 6ecKuciIopoaHOe pacuieryieHue rIKO3bI.

buonoruyeckoe okuciaeHUe, WM KIETOUYHOE JbIXaHue. POk MUTOXOHIPHIA B
mpoueccax Ouonorudeckoro okucieHus. L{ukmuueckue peakiuu. OKUCIUTETBHOE
¢dochopunupoBanue. DHeprusi MeMOpaHHOTO TpaaueHTa NpoToHOB. Cunres ATO:
pabota npotoHHoit AT®-cunrassl. [IpenmyiecTBa a3poOHOTro MyTH 0OMEHA BELIECTB
nepes aHa’3poOHBIM. DPPEKTUBHOCTH SHEPTETUYECKOI0 OOMEHa.

JdemMoHcTpanuun

Hoprpetsr: JIx. [Ipuctin, K. A. Tumupsizes, C. H. Bunorpaackutii,
B. A. Durenwsrapar, I1. Murtuenn, I'. A. 3aBap3uH.



Tabauiel U cxeMbl: «POTOCUHTE3», «DHEpreTHUeCKuid 00Men», «buocuHTe3
oenkay, «CtpoeHue pepMeHTay, «XEeMOCUHTE3.

OO6opyioBaHMe: CBETOBOM MHKPOCKOM, 00OpYIOBaHHME Ui HPUTOTOBIICHHS
IIOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «/3ydeHrne KaTaIUTUYECKON aKTUBHOCTH (PepPMEHTOB
(Ha npuMepe aMuIIa3bl WK KaTallas3bl)».

JlaGopaTtopunass  pabGora «/3yueHne  (GEepMEHTATUBHOTO  pPACIICTUICHUS
MIEPOKCH/Ia BOJIOPOJA B PACTUTENIBHBIX U KUBOTHBIX KIJIETKAX).

JlaGopaTtopnass  paoora «CpaBHeHHE  IponeccoB  (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopnas padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacnencreenHas uHgopManus U peanu3anus eé B KieTke

Peakuuu marpuyHoro cusresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLMSIX
MaTpUYHOrO cUHTe3a. Peanusauus HacieICTBEHHOM uHpopmauuu. ['eHeTnueckuii
KoI, ero cmoicTBa. TpaHckpunuusa — wMarpuudbli cuHTe3 PHK. IIpuHnummner
TPAHCKPUIILINHU: KOMIUIEMEHTapHOCTb, AQHTUIAPAJLIEIbHOCTD,
acummeTrpudHocTh. Co3peBanue wmarpuunbix PHK B sykapuoTmueckoil kietke.
Hekonupyromume PHK.

Tpancnsus u e€ stanbl. Yuactue tpancnoptaeix PHK B 6nocunTese Oenka.
VYcnoust O6uocunreza Oenka. KoaupoBanue amuHokuciaor. Ponp pubocom B
OnocuHTe3e Oenka.

CoBpeMeHHBIE NPEACTABIEHUS O CTPOEHMM IeHOB. OpraHusanus reHoma y
MIPOKApUOT U HYKApUOT. Perynisius akTUBHOCTH T'€HOB Yy MpokapuoT. ['mmoresa
onepoHa (®. XKako6, XK. Mano). MonekynspHble MEXaHU3Mbl SKCIPECCHUU TE€HOB Y
sykapuotT. Ponb xpomarnHa B peryisiuud paboThl TeHOB. Perymsius 0OMEHHBIX
IIpoLeccoB B KieTke. KiieTouHslil romeocTas.

Bupycbl — Heknerounble (GOpMbI )KU3HU M OOnMUraTHble napasutsl. CTpoeHue
IIPOCTBIX M CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaron. JKU3HEHHBIH LUK
JHK-conepxkamux BupycoB, PHK-conepxammx Bupycos, 6aktepuodaros. O6parHas
TPaHCKpPUIILINS, PEBEPTa3a, MHTETpasa.

BupycHsie 3a00eBanus yenoBeka, ;KuBOTHbIX, pactennii. CITNUJ], COVID-19,
COLIMAJIbHBIE U MEJTUIIMHCKHE TPOOIEMBI.

buonHpopmaTrka: MHTErpanus ¥ aHaiau3 OoJbIIUX MaccuBOB («bigdatay)
CTPYKTYPHBIX OMOJIOTMUYECKMX JaHHBIX. HaHOTEXHOIOTMM B OMOJIOTHM M MEIULIMHE.
[IporpamMmupyemblie pyHkumu 6eskoB. CriocoObl JOCTaBKH JIEKAPCTB.

JdemoncTpanuu

[Moptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabnuiel u cxeMsbl: «buocunTe3 Oenkay, «l'eHeTndyeckuii kKoa», «Bupyce,
«baxTepuodaru».

IIpakTnyeckas padora «Co3naHue MOJENIH BUPYyCay.

Tema 8. ZKu3HeHHBIH NKJI KICTKH

Knerounslii nwmki, ero mnepuoiasl M perymsuus. MHtepdaza u  MuTO3.
OcobeHHOCTH TpOoIIecCoB, MpoTekaromux B uHTepdase. IloaroroBka KiIeTKH K
JIEJICHHUIO. [IpecunTeTnyecknii (MOCTMUTOTHYECKHI), CUHTETUYECKUN u
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUIN) TepHO/Ibl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permmkanms. [IpuHnmnsr permmukanuun /[IHK:
KOMIUIEMEHTAPHOCTb,  IIOJIYKOHCEPBATUBHBIM  CHUHTE3,  AHTUIIAPAJUIECIBHOCTD.
Mexanusm pemmkauun JJHK. Xpomocomel. Ctpoenne xpomocom. Temomepsl u



TesioMepasza. XpOMOCOMHBIN Ha0Op KJIETKU — KapuOTHUI. [IUIIONIHBIN U rarIouIHbIH
Habopsl XxpoMocoM. ['oMonoruuHbie XpoMocoMBl. [10710BbIE XPOMOCOMBI.

Jenenue kneTku — MuTo3. CTaauyu MUTO3a U IPOUCXOSIINE B HUX ITPOLIECCHI.
Tunel muto3a. Kaprokunes n nuTokuHes. buonornyeckoe 3HayeHuE MUTO3a.

Perynsuus mutoTHyeckoro uMkia kietku. IIporpammupyemas kKieTouHas
rubesnb — anomnro3.

Knerounoe sapo, XpoMocombl, (pyHKIMOHANbHAsE TE€HOMHUKA. MeXaHU3MbI
nponudepannu, auddepeHMpoBKy, crapeHus u THOenu kietok. «l{udposas
KJIETKa» — OMOMH(OPMATHIECKHE MOETH (PYHKIIMOHUPOBAHUS KIIETKH.

JdemoHcTpauuu

Tabmuubl U cxembl: «OKU3HEHHBI TUKI KIeTKu», «Murto3», «CTtpoeHue
xpomocomy, «Permmmkanus JJHK.

OO6opyioBaHue: CBETOBOM MHUKPOCKOI, MUKpornpenaparbl: «MHUTO3 B KJI€TKax
KOpELIKa JIyKay.

JlabopaTopHas pabora «3yueHue XpOMOCOM Ha TOTOBBIX
MHUKpOIIpenaparax».

JlaGopaTopuas padora «HabmoneHne MuUTO3a B KJIETKAaX KOHYMKA KOPEIIKa
Jyka (Ha TOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. CTtpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe pazHoodpasue opranu3mMoB. OTHOKJIETOYHbBIE, KOJOHUAIIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOoOEHHOCTH CTPOEHHSI U KU3HEIEATEIIbHOCTH OJHOKJIETOYHBIX OPIaHU3MOB.
bakTtepuu, apxeu, OJHOKJIETOYHbIE TI'pHUOBI, OJHOKJIETOUYHBIE BOJOPOCIHU, JPYrHe
potucTsl. KonoHnaibHbIE OPraHUu3MBI.

B3anMocCBA3p 4acTeld MHOTOKJIETOYHOrO oOpraHu3ma. TKaHHM, Oprassl |
cucTteMbl opraHoB. OpraHusM Kak equHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Turbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasi, TOKPOBHA,
MPOBOJIAIIAsA, OCHOBHas, MexaHudeckas. OCOOEHHOCTHM CTpOeHUs, QYHKUUH WU
pacIoJIOKEHUS TKAHEN B OpraHax pacTeHUM.

TkaHu XKMBOTHBIX M 4YEJIOBEKA. THUIBI JKUBOTHBIX TKAaHEH: DIUTEIUAJIbHASA,
COEMHUTENIbHAsA, MbllleuHasi, HepBHas. (OcoOeHHOCTHM CTpoeHus, GYHKIOUN Hu
PacCIOJIOKEHUS TKAHEH B OpraHax KUBOTHBIX U YEJIOBEKaA.

Opranbl. BereratuBHble M TeHEpaTHBHbIE OpraHbl pacTeHuil. OpraHbl u
CUCTEMBI OPT'aHOB KUBOTHBIX U 4eI0BeKa. DYHKIMHU OPraHOB U CUCTEM OPraHOB.

Omopa Tena opranu3moB. Kapkac pacrenmii. CkeneTsl OJIHOKJIETOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIil 1 BHyTpeHHMI ckeneT. CTpOeHHE U TUIIBI
COCUHEHMS KOCTEH.

JIBrokeHue  OpraHu3mMoB.  JIBMKEHHE  OJHOKIIETOYHBIX  OPraHU3MOB:
amMEOOuaHOE, KI'YTHKOBOE, pEecHHUYHOe. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHMA:
TPOIIM3MBI M HACTUU. JIBMKEHHWE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHast cucteMa. Peduiekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Inranue oprauu3Mos. Iloromnenue BoAbI, yIIeKUCIOro raza ¥ MUHEPAIBHbBIX
BEIIECTB pacTeHUsIMU. [InTaHne )KMBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKIETOYHOE
nuuieBapeHue. [IuraHne NO3BOHOYHBIX JKUBOTHBIX. OTHENBI MUILEBAPUTEIBLHOTO
Tpakra. [InmeBapurenpHble kenesbl. [umeBapuTenbHas cuctTema 4eaoBeKa.

Jlpixanue opraHu3MoB. Jlpixanue pacteHuil. Jlpixanue xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKU. KoxkHoe npixaHue. [[pixarenpHas MOBEPXHOCTD.
XKabepnoe u nérounoe npixaHue. JlpIXxaHue MO3BOHOYHBIX XUBOTHBIX M YEIIOBEKa.
OBONIOMOHHOE  YCIIO)KHEHHE CTPOCHHS  JIETKUX  ITO3BOHOYHBIX  JKHBOTHBIX.



JlpixaTenbHasg cuUCTEMa 4elloBeKa. MeXaHu3M BEHTWISIUMU JIETKUX y NOTUL U
MIIEKONUTAOMUX. Perymnsauus qpixanus. J{pixareiabHbie 00bEMBI.

TpaHcopT BewIECTB y OPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopr BeniecTs y xkMBOTHBIX. KpoBeHOCHas cuctema u €€ opransl. KpoBeHocHas
CUCTEMa IT03BOHOYHBIX >KMBOTHBIX M uenoBeka. Cepjle, KPOBEHOCHBIE COCYIbl U
kpoBb. Kpyru kpoBooOpamieHus. OBOJIOLUMOHHBIE  YCIOXXHEHHUS  CTPOCHMS
KPOBEHOCHOH CHCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perymsnusi.

Brinenenue y opranu3mMoB. Beijenenue y pactenuid. Beienenue y >)KMBOTHBIX.
Coxparutensubie Bakyosian. Opransl BeiaeneHus. @uibTpanus, ceKpenus u oopaTHoe
BCAaChIBAaHUE KaK MEXaHU3Mbl pabOThl OpraHoB BbljeseHUs. CBS3b IOJOCTH Tea ¢
KPOBEHOCHOM U BBIIECIUTENBHON cucTeMaMy. BbljesieHne y N03BOHOYHBIX AKUBOTHBIX
u yenoBeka. [Touku. Ctpoenune u ¢pyHkunoHupoBanue HeppoHa. OOpa3zoBaHHEe MOYU
y 4eJI0BEKA.

3amuTa y OpraHM3MOB. 3alMTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl
OaKkTepHii ¥ MUCTHI MPOCTEHIINX. 3alIUTa y MHOTOKJIETOYHBIX pacTeHui. Kyrukyma.
CpencrBa acCUBHOM U XMMHMUYECKOH 3a1UThI. DUTOHLNBL.

3amuTa y MHOTOKJIETOYHBIX KHMBOTHBIX. I[IOKpOBBI M HMX IpPOU3BOJHBIE.
3amura opraHusma oT Oosie3Hed. MIMMyHHas cuctema denoBeka. Kietounslt u
TYMOPQJIBHBIA WUMMYHHUTET. BpOoXIEHHBIH ¥ NPHOOPETEHHBIM CHEU(pUUSCKHI
umMmyHuTeT. Teopuss KiIoOHanbHO-cenekTuBHOro wummynutera (II. Dpmux, ©.
M. Bepuer, C. Tonerasa). BocnasintenbHble OTBETHI OpraHu3MoB. Posib Bpoxk1EHHOTO
MMMYHUTETA B pPA3BUTUHU CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxxumocTs W peryisiuss |y  OpraHusMoB. Pasnpaxkumocts y
OJITHOKJIETOYHBIX OpraHu3MoOB. Takcucel. PazapakuMocTh U peryssnus y pacTeHH.
PocroBele BemecTBa U X 3HAaYCHUE.

HepBHas cuctema u peduiekTopHas peryisius y >KUBOTHBIX. HepBHas
cucTeMa M e€ OTJelNbl. DBOJIOIMOHHOE YCIOKHEHUE CTPOCHHS] HEPBHOW CHUCTEMBI Y
KHUBOTHBIX. OTAEIBl TOJOBHOIO MO3ra II03BOHOYHBIX JKUBOTHBIX. Pediexkc wu
pednexropHas ayra. besycioBHbie U yCIOBHBIE PEIICKCHI.

I'ymopanbHas peryisauus W dHIOKPHHHAs CUCTEMA >KMBOTHBIX M YEJIOBEKA.
JKenesbl SHAOKPUHHONW CHCTEMBI U UX TOPMOHBI. JlelicTBUE TOPMOHOB. B3anmocBs3b
HEPBHOM U 3HJIOKpUHHOM cucTeM. [ nnoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

Ioprper: U. I1. ITaBnos.

Tabmuiel 1 cxembl: «OJTHOKJIETOUHbIE BOJOpPOCTN», «MHOTOKIETOYHbIE
Bogopocian», «bakrepum», «lIpocreiimme», «OpraHbl LIBETKOBBIX PACTEHUN»,
«CucTeMbl OpraHoB [M03BOHOYHBIX KUBOTHBIX», « BHyTpeHHEee CTpoeHIe HACEKOMBIX»,
«Tkanu pacrenuit», «KopHeBble cucrems», «CtpoeHue crebns», «CtpoeHue
JIUCTOBOM TUTACTUHKWY, «Tkanmn YKUBOTHBIX», «Cxkemner YEJI0BEKay,
«[InmeBapurenpHas cucrema», «KpoBeHOcHas cucreMay, «JlpIxaTenpHas cucTeMay,
«Hepsnas cucrema», «Koxa», «MpliedHas cucteMay, «BpiienurensHas cuctemMay,
«OHIOKpUHHAs CUCTEMaY, «CtpoeHue MBIILLBD, «HIMMyHUTETY,
«KumeunomnonoctHeie», «Cxema IHTaHHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI
[I0O3BOHOYHBIX  JKUBOTHBIX», «CTpoeHue THUIpb», «CTpoeHue IIaHapun»,
«BuyTpeHnHnee cTtpoeHHe m0xKAEBOrO udepmsi», «HepBHas cuctema pwid», «HepBHas
cucrema Jrymku», «HepBHas cucrema npecmblkaromuxcs», «HepBHas cucrema
ntuny, «HepBHas cucrema wmiekonurarmomux», «HepBHas cuctema uenoBeKay,
«Pedaexcy.

O6opyoBaHKE: CBETOBOM MHUKPOCKOI, MHKPOIpENnaparbl OJHOKIETOYHBIX
OpraHM3MOB, MMKpOIpenaparbl TKaHEH, pPAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMU




HACEKOMBIX, WITIOKOXHX, JKUBBIE JK3EMIUISIPHl KOMHATHBIX pPAacTEHUH, repOapuu
pacTeHuii pa3HbIX OT/EJIOB, BIAXKHBIE MIPEMapaThl )KUBOTHBIX, CKEJIEThI I03BOHOYHBIX,
KOJUICKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKENeT 4YeloBeKa, OO0OpYyIOBaHUE JUIS
JEMOHCTpAllUM TMOYBEHHOTO U BO3AYIIHOIO MUTaHUS PACTEHHUM, pacllerieHUs
KpaxMayua u OeJIKOB IOJ JeicTBUEM (epMEHTOB, 000OPYAOBaHUE IS IEMOHCTPALIUU
OTBITOB MO H3MEPEHUI0 >KU3HEHHOW EMKOCTU JIETKHMX, MEXaHHM3Ma JbIXaTelIbHbIX
JBUKEHUM, MOJIEIN T'OJIOBHOTO MO3Ta Pa3IM4HbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHne TKaHell pacTeHUI.

JlabopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne OpraHoB LIBETKOBOI'O PACTCHUS».

Tema 10. Pa3MHO:KeHMe U pa3BUTHE OPTraHM3MOB

@®opMbI Pa3MHOKEHHUS OpPraHM3MOB: Oecrioyioe (BKIIIOYAs BEr€TaTUBHOE) H
noJjioBoe. Busipl 6ecrionnoro pa3sMHOKEHUs: TOYKOBAHUE, CIIOPYJIISIHS, (hparMeHTaIus,
KJIOHUPOBAHHUE.

[TonoBoe paszmuoxenue. IlomoBbie kieTku, wian rametbl. Meito3. Craguu
Mmeno3a. [loBenenue xpomocoM B Merose. Kpoccunrosep. buonormueckuid cMbICI
Mel03a U IOJI0BOro npouecca. Meios 1 ero MecTo B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. I'ameroreHe3 y kMBOTHbIX. [10s10BBIE Kene3bl.
OOpa3oBanue M pa3BUTHE MOJIOBBIX KIeTOK. CriepmaTtorene3 u oorenes. CtpoeHue
MIOJIOBBIX KJIETOK.

OmronoTBopeHre W AMOpPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CriocoObI
OIUIOAOTBOPEHUS: HApy)KHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPUOIIOTUs — HayKa
0 Pa3BUTHHM OpraHu3MoB. Mopdorenes — oJHa U3 IIaBHBIX MPOOJIEM 3MOPHUOIOTHH.
Konnenmus mopdorenoB u mozaenu Mmopdoreneza. Craaun sMOpHUOreHe3a JKUBOTHBIX
(Ha mpumepe narymku). [Ipo6nenue. Tumbsl apoOneHus. JleTepMUHUPOBAHHOE H
HEJEpMUHUPOBaHHOE  JpobOseHue. bnacryna, tunel  Omactyn.  OcobGeHHOCTH
IpoONieHUsT MIIEKOMUTAIONINX. 3apOJbIIIIeBbIE JIUCTKUA (TacTpyssmus). 3akiajaka
OpPraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3auMHOe BIHMsSHHE YacTeu
pa3BHUBAIOIIETOCS 3apoblia (IMOpHOHANTBHAS MHAYKIKS). 3aK/IaKa MjaaHa CTPOCHHS
KUBOTHOTO KakK pE3yJIbTaT MEPApXWYECKUX B3aMMOJCHCTBHM TeHOB. BiusHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPYXKAIOLIEH CpeIbl.

Poct u pasButue >xuBOTHBIX. I[locTomOpuoHanbHbI nepuoa. Ilpsimoe u
HenpsiMoe pa3ButHe. Pa3Butue ¢ MeTaMmop(}ho30M y 6€CIIO3BOHOUHBIX U TTO3BOHOYHBIX
KUBOTHBIX. buonornueckoe 3HaueHHWE MPSIMOrO M HENPSMOrO pa3BUTHS, UX
pacmpocTpaHeHue B mpupoze. Tuibl pocTa KUBOTHBIX. DAKTOPBI PEryisiUU pOCTa
KUBOTHBIX M uenoBeka. CTaguu MOCTAIMOPHUOHAIBHOTO Pa3BUTHUSL Y JKUBOTHBIX H
yenoBeka. [lepuoapl oHTOreHe3a yenoBeka. CTapeHne U cMepTh Kak OMOJOTMYECcKHUe
MIPOLIECCHI.

PasmuHoxkeHue u pa3ButHe pacteHui. ['ametodutr u cmopodur. Meiio3 B
YKU3HEHHOM IHKJIe pacteruii. Obpa3oBaHue criop B mpoiecce meio3a. ['amerorenes y
pactenuil. OIJIOJOTBOPEHME M pa3BUTUE PACTUTEIBHBIX OpraHu3MoB. JIBoliHOE
OILJIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHKe U pPa3BUTHE CEMEHHU.

MexaHu3MBbI PETryISIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuun

Hoptpetsr: C. I'. Hapamus, X. [lIneman.

Tabmuubl  u cxeMmbl: «BereratuBHOe pasmMHOKeHHE», «Tumbel Gecrnonoro
pa3MHOXKeHUs», «Pa3MHOXEHHE XJIaMUAOMOHaAbD», «Pa3MHOXKEHHE SBIJIEHBD,
«PasmHOkeHue THApb», «Meno3y, «XpoMocoMbl», «l'amertorenes», «CtpoeHne




AWLEKIETKH M clepmaro3ouaa», «OCHOBHBIE CTaAuM OHTOreHe3a», «lIpsmoe wu
HenpsiMoe pa3BUTHE», «Pa3BuTue Malickoro xyka», «Passutue capanum», «PazBurue
JATYHIKW», «/{BOMHOE OIUIOAOTBOPEHNE Y LIBETKOBBIX pacTeHUi», «CTpoeHue CeMsH
OJIHOZIOJIBHBIX U JBYIOJIBHBIX PAacTeHUN», «JKM3HEHHBIM LUK MOPCKOM KaIlyCTbD»,
«Ku3HeHHbI MUK MXa», «KHU3HEHHBIM LUK NAOPOTHUKAY, «KHU3HEHHBIN LUK
COCHBI».

OO6opynioBaHue: CBETOBOM MHKPOCKOI, MHKPOIIPENnaparbl SHICKIETOK |
CIIEPMAaTO30MI0B, MOJEIb « LMK pa3BUTHSA JATYILIKN.

JlabopaTopHasi padora «/3ydeHHe CTPOCHMs IOJOBBIX KIETOK Ha T'OTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIABICHUE INPU3HAKOB CXOJCTBA 3apOJBILICH
IT0O3BOHOYHBIX KHBOTHBIX .

JlabopaTopuasi pa6ora «CTpoeHHE OpPraHOB DPAa3MHOMKEHHUS  BBICIIUX
pacTeHun».

Tema 11. I'eHeTMka — Hayka 0 HacCJeACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHM3MOB

WcTopus cTaHOBIIEHUS U pa3BUTUS F€HETUKHU Kak Hayku. Pabotsl I'. Mennens,
I'. ne ®pusa, T. Moprana. Posb OTEUYECTBEHHBIX YYEHBIX B PA3BUTUU TI'E€HETHUKH.
Pa6oter H. K. Konsroa, H. WM. Basuioa, A. H. benosepckoro, I'. JI. Kapneuenko,
0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUSI U CUMBOJIbI. | OMOJIOTrMYHbBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbl, AJIbTEPHATUBHBIE IPU3HAKW, JOMHUHAHTHBIM M PpPELECCUBHBIN
MPHU3HAK, TOMO3UTOTA, TETEPO3UTOTa, YUCTAs JIUHUS, THOPUIBI, TCHOTHUIN, (CHOTHII.

OcHOBHbIE METO/Ibl TCHETUKHU: TUOPHUI0TOTHUECKUIA, LUTOJIOTMYECKUH,
MOJIEKYJIIPHO-T€HETUYECKHI.
JdemoncTpanuu

IMoptpetsl: I'. Mengens, I'. ne ®pu3, T.Mopran, H. K. Komnbmos, H.
W. BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®wmmnuenko, H.
B. Tumodeen-PecoBckuii.

Tabnuue! u cxembl: «MeToabl TeHETUKM», «CXEMbI CKPEILIUBAHUS.

JlabopaTopuasi  pa6ora «/lpo3opuina  Kak  OOBEKT  T'€HETUYECKHUX
HCCIIEIOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepBelii  3akoH Menaenss — 3aKoH
ennHooOpa3us TMOpUIOB TepBoro mokojieHus. IlpaBuno momuHupoBaHus. BTopoi
3aKOH MeHenss — 3aKOH pacllielyieHus Npu3HakoB. LluTonormdeckue OCHOBBI
MOHOTHOPUAHOTO CKpeIuBaHus. [ MmoTe3a YucTOTH raMerT.

AHanusupyromee ckpemupanue. [IpoMexyTouHbIN XapakTep HAcleqOBaHUS.
Pacmienienre npu3HakoB Py HEMIOJIHOM JOMUHHUPOBAHUU.

JurunbpuaHoe ckpemrBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HACJIeIOBaHUs MPU3HAKOB. [[uTomornyecke OCHOBBI AUTUOPUTHOTO CKPEIIHBAHHUS.

CueruienHoe HacnefoBaHue mnpuzHakoB. Paboter T. Moprana. CrenneHHoe
HACJIEIOBAHUE T€HOB, HAPYIICHUE CLEIUICHHUS MEXIy '€HaMU. XPOMOCOMHAasl T€OpUs
HAaCJEACTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBI MEXaHU3M OIpENENeHUs MoJjia. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TeTeporaMeTHbld moJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKOB, CUEIUIEHHBIX € ITOJIOM.



I'enotun kak nenoctHas cucrema. IlneioTponus — MHOXKXECTBEHHOE IEUCTBUE
refa. MHOXECTBEHHBI  ajjIleiM3M. B3auMoaelCcTBHE  HeaJlIeJIbHBIX  TI'€HOB.
Kommiiementapuocts. Onucras. [loaumepus.

['eneTnyeckurii KOHTPOJIb Pa3BUTUS PACTCHUH, dKUBOTHBIX U YEJIOBEKA, a TAK)KE
(U3HOIOTHYECKHUX TPOIECCOB, TIOBEICHUSI U KOTHUTUBHBIX (QYyHKIUH. ['eHeTHUeCKHe
MEXaHU3Mbl CUMOHMOTEHEe3a, MEXaHM3Mbl B3aUMOJCHCTBUS «XO35SMH — Tapa3suT» M

«XO35IMH — MHUKpoOMOM». ['eHeTMueckne acmeKkThl KOHTPOJIS M H3MEHEHHS
HacJIeICTBEHHON MH(POPMALIMU B TOKOJCHUSX KJIETOK U OPraHU3MOB.
JdemMoHcTpanuu

[Moptpetst: I'. Menaens, T. Mopran.

Tabauiel u cxembl: «IlepBblil 1 BTOpoil 3akoHbl MeHnens», «Tperuit 3akoH
Menaens», «AHanu3upylouiee CckpemuBanuey, «HernomHoe JTOMHHUPOBAHUEY,
«CIeTyieHHOe  HACJIEJJOBaHWE TPHU3HAKOB Yy Apo30duibl»y, «['€HeTHKa Toiay,
«Kapuotunn  4vemomeka», «Kapumotun  apozoduib», «KapuoTUnm — NTHIB,
«MHOECTBEHHBIN alIeIn3M», «B3auMoaeiCTBIE TCHOBY.

OO6opyoBaHue: MOJIEIb ISl IEMOHCTPAIIUU 3aKOHOB €IMHO00pa3us THOPUIOB
[IEPBOr0 MOKOJEHUS U PACHIEIUICHHUS] TPU3HAKOB, MOJENb JJISI IEMOHCTPAUH 3aKOHA
HE3aBUCUMOI'0 HACJIEIOBAHUSI MTPU3HAKOB, MOJEIb JIJI1 JEMOHCTPALUM CLETUICHHOTO
HacJeI0BaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIipenapar: «pozoduiay.

IIpakTHyeckasn padora «3yuenue pe3yJIbTaTOB MOHOTHOPHIHOTO
CKPEIINBAHUS Y IPO30(DUITBD».

IIpakTHyeckasn padora «/3yuenue pe3yabTaTOB JTUTHOPUTHOTO
CKPEIINBAHUS Y IPO30(DUITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHoTuna W cpeabl npu  popMupoBaHUU (EHOTHIA.
N3meHunBoCTh TNpu3HAaKoB. KauecTBEHHbIE M KOJWYECTBEHHbIE NpHU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJICICTBEHHAS M HACJICICTBCHHAS.

MonudukanyonHass HM3MEHUYMBOCTh. Ponb cpeasl B (OpMUPOBAHUU
MoaupuKkaMoHHON u3MeHunBocT. Hopma peakuuu npusHaka. BapuannoHHbINH psij
u BapuanuonHHas kpuBas (B. Moranncen). CaoiictBa MoIuU(UKAIIMOHHON
N3MEHYHUBOCTH.

l'enorunuueckass M3MEHUMBOCTh. CBONMCTBA I'C€HOTUIIMYCCKON HM3MEHUHMBOCTH.
Bupl reHOTUIIMUECKON U3MEHYMBOCTH: KOMOMHATHUBHASI, MyTaIlMOHHASI.

KoMOunaTtuBHas W3MeHYMBOCTh. MeH03 U TMOJOBOM MpOIeCC — OCHOBA
KOMOMHATHBHOM WU3MEHYHMBOCTH. PoJib KOMOMHATHBHOM W3MEHYHMBOCTH B CO3JIaHUU
TeHETUYECKOT0 pasHoo0pa3us B Mpejienax OJJHOTO BHUIA.

MyTauroHHass W3MEHYMBOCTh. BHIbl MyTanui: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHbBIE W MHAYUMPOBAaHHbIE  MyTauuu. SaepHele U
OUTOILUIa3MaTndeckue Mytanuu. CoMaTHYecKHe W TOJIOBble MyTauuu. [IpuyuuHb
BO3HUKHOBEHHMS MyTalluii. MyTareHsl U UX BIUSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Mpolecca. 3aKOH TOMOJOTHMYECKHX PSAOB B HACIEICTBEHHOU
n3menuuBoctr (H.W. BaBunoB). BHesiepHas n3MEHYHBOCT U HACIEACTBEHHOCTD.

OnWreHeTka W DJMHUTCHOMHKA, pOJIb OSIHUITeHETHYECKUX (HAKTOpOB B
HACJIEIOBAaHUH U U3MEHYUBOCTH (DEHOTHIMUECKUX MPU3HAKOB Y OPTaHU3MOB.

JdemMoHcTpanuun

Hoprpertst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumbl ~ w  cxewmbl: «Buasl  w3MeHYuBOCTHY»,  «MoaudukammonHas
W3MEHUYUBOCTH», «KOMOMHATHBHAs M3MEHUYUBOCTBHY», «Metio3», «OTmiogoTBOpeHeY,
«"enernyeckue 3a00eBaHUs YeIOBEKay, «BUapl MyTaruiiy.




OOGopynoBaHue: )KUBble M TepOapHbIe SK3eMIUISIPhl KOMHATHBIX pacTEHUH,
pucyHKH (hoTorpaduu) >KMBOTHBIX C pa3IMUYHBIMU BUJJAMH U3MEHUYHUBOCTH.

JlabopaTopHas pabora «VccnenoBanue 3aKOHOMEPHOCTEN
MOIUGUKAMOHHOW — M3MeH4uMBOCcTU. IlocTpoeHwe  BapHallMOHHOTO psAga WU
BAPUALIMOHHON KPUBOI».

IIpakTnyeckass  padora «Mytamuu y  Apo3oduisl  (Ha  TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. 'eHeTHKAa Ye/I0BEKA

Kapuotun uyenoBeka. MexayHapoaHas IporpamMMma HCCIEOBaHUS TeHOMaA
YyesioBeKa. MeTo/ibl U3yUYeHHs] TeHETUKHU YeJIOBEKA: IeHeaJornyecKuil, OJM3HEOBbIH,
[UTOTCHETHYECKUH, TMOMYJISIMOHHO-CTATUCTUHYCCKUN, MOJICKYJSIPHO-TCHETHYCCKUT.
CoBpeMeHHOE  OIpeAelieHHEe  TeHOTUIA:  IOJHOTEHOMHOE  CEKBEHUPOBAHHE,
FEHOTUIIMPOBaHUE, B TOM uyucie ¢ nomouipto III{P-anamm3a. HacnenctBeHHbie
3a00seBaHus 4YejaoBeKa. ['€HHbIE M XPOMOCOMHBIC OO0JIE3HH 4YelnoBeKa. bojesHu ¢
HACJIEACTBEHHON MPEeIpacioiioKeHHOCThIO. 3HAYEHWE MEIUIIMHCKOW TeHETHUKHU B
NpPEAOTBPAlllEHU W JICYCHMH  TIEHETHYECKUX  3a00JIeBaHUH  4YelloBeKa.
Menuko-reHeTnueckoe  KOHCynbTHpoBaHue. (CtBonoBeie  KieTku.  [lomsitue
«TEHETHYECKOro  TIpy3a». OTHYECKHE AacCleKThl UCCIEJOBaHM B  o0nactu
peIaKTUPOBAHUS FEHOMA M CTBOJIOBBIX KJIETOK.

I'enernyeckue (QaxTophl TOBBIIICHHOW UYBCTBHUTEIBHOCTH YENOBEKa K
(bU3MUECKOMY U XHMHYECKOMY 3arpsi3HEHUIO OKpyKaromield cpenbl. ['eHeTnmueckas
MPEAPACIIONOKEHHOCTD YEJIOBEKA K MATOJIOTHSIM.

JdemMoHcTpanuu

Tabauiel u cxembl: «Kapuotun uenoBekay, «MeToabl U3y4eHHUs TC€HETUKHU
yenoBekay, «I eHeTnueckre 3a00JIeBaHUS YEITOBEKay.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOMN.

Tema 15. Cenrekuusi OpraHuzMoB

JloMecTukanus U ceiaekuus. 3apoKIeHUe CeIeKIUN U JOMECTUKALIUU. Y YeHne
H. 1. BaBunosa o LleHTpax npoucxoxaeHust © MHOT00Opa3us KyJIbTYPHBIX PACTCHHM.
Ponb cenexnuu B cO3/1aHUU COPTOB pacTeHUN M MOpoJ KUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTMYECKUX pAJOB B HACJIEACTBEHHOM wH3MeHunBocTH H.
. BaBunosa, ero 3Ha4eHUE IS CETEKIIMOHHON PaOOTHI.

MeTtoasl cenekimoHHONW paboThl. McKyccTBeHHBI OTOOp: MAacCOBBIA U
VHIUBUYJIbHBIH. Dranel KOMOMHAIIMOHHOM CEJICKIIMU. Wcnerranne
npou3BoauTeNeil mo moToMcTBy. OTOOP MO TEHOTHUITY C TIOMOIIBIO OILIEHKH (PEeHOTHIA
ITOTOMCTBA ¥ OTOOP 10 TeHOTHITY ¢ omolikko aHanuza JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIGKIIMOHHOW  paboThI.
PannanvoHHBI M XMMHYECKHII MyTareHe3 Kak MCTOYHUK MYTAalMil y KyJIbTYpPHBIX
¢dbopm opraHuzMoB. lcmonp3oBaHHE TEHOMHOTO pPENAKTUPOBAHHS H METO/OB
pexomOuHanTHBIX JIHK 11 monmy4yeHus nCXoMHOTO MaTepuaia Jjisi CEIeKITUH.

[Tonyuenue TOJIUIIIIOUOB. Bnyrpusunosas rUOpUAM3aITHS.
bnuskopoicTBeHHOE CKpelnuBaHue, Wik HHOpuAUHT. HepoacTBeHHOE CKpelrBaHue,
unn  ayropunuur. ['erepo3uc W ero mnpuuuHbL Vcmonp3oBaHUE TreTepo3uca B
cenekuuu. OtnanéuHas rubpunmzauus. I[lpeononenue Oecruioaus MeEXBHUIOBBIX
ruOpua0B. JlOCTHKEHHUS CENEKIINH PACTCHHI U )KUBOTHBIX. «3eJI€HAsT PEBOIOIUS.

CoxpaHeHHe ¥ U3y4eHHE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUM U UX
JTUKAX POAWYEH NIl CO3/IaHUsl HOBBIX COPTOB W THOPHIIOB CEbCKOXO3SHCTBEHHBIX
KyabTyp. 3yueHue, coXpaHEHHME U YIPABICHHE T'E€HETUYECKHUMH peCypcaMu



CEJIbCKOXO3SIMCTBEHHBIX M MPOMBICIOBBIX JKMBOTHBIX B LEISAX  YIY4IIECHUS
CYUIECTBYIOIIMX U CO3/IaHUs HOBBIX IOPOJ, JIMHUH M KpPOCCOB, B TOM YHUCIE C
MIPUMEHEHUEM COBPEMEHHBIX METOJ0B HAYUYHBIX MCCIEIOBAHUMU, MEPEIOBLIX HACH U
MEePCTIEKTUBHBIX TEXHOJIOTUH.

JdemMoHcTpauuu

[Moptpersr: H.  W. BaBunioB, M. B.Muuypun, I'. JI. Kapneuenko, II.
I1. JIykwsinenko, b. JI. Actaypos, H. bopinoyr, /. K. benses.

Tabauiel u cxeMbl: «L{eHTpbI TPOUCXOXKIEHUS U MHOT000pa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHX pPATOB B HACIEIACTBEHHONW HW3MEHUYHBOCTH,
«MeTtonbl cenexuuny, «Otnanéunas rudpuauzanusy, «MyTareHes».

JlaGopaTopHasi padora «l/3yueHne cOpTOB KyJIbTYPHBIX PAaCTEHHUH U MOPOJ]
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHre METO0B CEIIEKIIUN PACTEHUIN».

IpakTuyeckasi padora «lIpuBrUBKa pacTeHUII».

Ikckypeusi «KOCHOBHBIE METOJbl M JOCTHUXKEHHUS CEJIEKUUU PpACTEeHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTAHIIUIO, TUIEMEHHYIO ()epMy, COPTOUCTIBITATENbHBIH
YYacCTOK, B TETUTMYHOE XO3SHUCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOTO
LIEHTPA)».

Tema 16. BUOTEeXHOJIOIrud U CHHTETUYECKAs OHOJIOrHA

OOBeKThl, HCIOJIb3yeMble B OHOTEXHOJOTHHM, — KIETOYHbIE W TKAHEBbIC
KYJIBTYpbl, MUKPOOPTaHU3MBI, X XapaKTepUCTUKA. TpaauiioHHass OMOTEXHOJIOTHS:
xJieboneueHue, [IOJIyYCHHUE KHCJIOMOJIOYHBIX IIPOYKTOB, BUHOJIETIHE.

Muxkpobuonornueckuii  cuHTe3. OOBEKTBI MHUKPOOMOJIOTMYECKHX TEXHOJIOTHH.
IIpouzBosacTBO Oenka, aMUHOKHUCIOT U BUTAMUHOB.

CozaHue TEXHOJOTMM M MHCTPYMEHTOB II€JIEHAIIPaBICHHOTO W3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO IOJYYEHHs] OPTaHU3MOB M UX KOMIIOHEHTOB,
coJIeprKalliX He BCTpevaroyecs B MpUpoie OMOCHHTETUYECKHUE MTYTH.

Knerounas uHxeHepus. MeToapl KyJnbTypbl KJIETOK M TKaHEH pacTeHHH U
KUBOTHbIX. KpuoOanku. ComaTnueckas TruOpuau3anmuss M = COMaTHYECKHUU
smOpuorene3. lcnonp3oBaHue TamiouaoOB B celekuM pacteHuil. [lomyuenue
MOHOKJIOHQJIBHBIX aHTUTeN. lcnonab30BaHME MOHOKJIOHAIBHBIX M MOJIMKIOHAIBHBIX
aHTUTEN B MeAUIMHE. VICKyCCTBEHHOE OIIOIOTBOPEHUE. PEKOHCTPYKIIMS SIMIIEKIETOK
U KJIOHUPOBAHUE JKUBOTHBIX. MeETOJ TpaHCIJIAaHTAlUM sJep KIeTOK. TexHoIoruu
O370pPOBJIEHUS,  KYJbTUBUPOBAaHMS ¥  MHUKPOKJIOHAJIBHOTO  Pa3MHOXKECHHUS
CEJIbCKOXO03SCTBEHHBIX KYIBTYP.

XpOMOCOMHasi M Te€HHas MH)KEHepus. VICKyCcCTBEHHBIM CHHTE3 TIeHa U
koHcTpynpoBanue pekoMOuHaHTHBIX JIHK. Co3zmanue TpaHCTEHHBIX OPTraHU3MOB.
JlocTrKeHMsI U IEPCIEKTUBBI XPOMOCOMHOM U TEHHON MH)KEHEPUH. DKOJIOTUYECKUE U
3THUYECKHE MTPOOIEeMbI T€HHOM HHKEHEPUU.

Menununckue OuorexHonoruu. IloctreHomHass 1nu¢poBas MeAMIIMHA.
[TI[P-muarnoctrka. MeTaboMOMHBIA aHaJIN3, TEHOICHTPUUYECKHN aHaIu3 MpoTeoMa
YeJI0OBEKa /ISl OLEHKHU COCTOSIHMS €ro 30pOoBbs. VCIoIb30BaHNEe CTBOJIOBBIX KJIETOK.
Taprernas Ttepanus paxa. 3D-OuomHxeHepus s pa3paboTKu (yHIaMEHTaIbHbBIX
OCHOB MEIUIMHCKUX TEXHOJIOIMM, CO3JaHUSl KOMIUJIEKCHBIX TKAHEHW COYEeTaHUEM
TEXHOJIOTUI TpEXMEpPHOro OHONMPUHTUHra M ckad@onauHra s pemieHus 3ajad
MIEPCOHAIM3UPOBAHHON MEUINHBI.

Co3manrie BEKTOPHBIX BAaKIMH C IETbI0 obOecreueHruss KOMOWHUPOBAHHOM
3ammThl 0T Bo30Oymuteneit OPBMU, ycraHoBiIeHHE MOJEKYISAPHBIX MEXaHHU3MOB



¢dyakmonupoBanusi PHK-comepxkamux BHpPYCOB, BBI3BIBAIOIIUX OCO0O OIACHBIC
3a00JieBaHuUs YEIOBEKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabauibl u cxemsl: «/cnoap30BaHue MUKPOOPTaHU3MOB B IPOMBILIUIEHHOM
MPOU3BOJCTBEY, «KitleTrouHas nHxeHepus», «I eHHass HHXKEHEPUs.

JlabopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOTOTHI.

IIpakTuyeckas padora «lloayuyeHne MOIOYHOKHUCIBIX IPOAYKTOBY.

IKcKkypenst «bHOTEXHOTOTUST —  BaKHEHIIas MPOU3BOJAUTENbHAS — CUja
COBpEMEHHOCTHU (Ha OMOTEXHOJIIOTUYECKOE MTPOU3BOJICTBO)».




INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOI'MX HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHS
OoOy4arolMMUCs  MPOrpaMM  CpPeJHEro oOmero o0pa3oBaHUSA: JIMYHOCTHEIE,
MCTAIPCAMCTHBIC U IIPCAMCTHBIC.

B cTpykType ITMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJOTUU
BBIJICJICHBI CJIEIYIONINE COCTaBISIONINE: OCO3HAHHE OOYYAIOMIMMUCS POCCHHCKOM
Ipa)XIaHCKOW UACHTUYHOCTU — FOTOBHOCTU K CaMOPA3BUTHUIO, CAMOCTOSITEIIbHOCTH U
CaMOOTPEICIICHHUIO, HAJTMUYME MOTUBAIIMU K O0y4EHUIO OMOJIOTHH, TIEJICHAIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KJIIOYEBBIX IIEHHOCTEH U
HCTOPUUCCKHUX Tpazmunﬁ pa3BUTHUA OMOJIOrMYECKOT O 3HaHHUA, TOTOBHOCTH u
CIOCOOHOCTh OOyYalOMIMXCs  PYKOBOJCTBOBATbCS B CBOCH  JESATEIBHOCTH
HECHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, IMPHUCYIIHUMHU CHCTCME OHMOIOrMYECKOT 0
o0Opa3oBaHMsl, HAJTHMUKE MPABOCO3HAHUS HKOJIOTUYECKOM
KYJIbTYPBHI, CHOCO6HOCTI/I CTaBUTh LCJIU U CTPOUTD JKU3HCHHBIC IJIAHBI.

JIn4HOCTHBIE PEe3yabTAThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAIOTCS B
CANHCTBC yqe6H0171 u BOCIIMTATCIILHOU JCATCIIBHOCTHU B COOTBETCTBUHU C
TPAAULIUOHHBIMU  POCCUHUCKUMHU  COIMOKYJIbTYPHBIMH,  HCTOPHUYECKHMMH  H
AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH, HNPUHATBIMHU B 06HICCTBG InpaBujiaMnu U
HOPMaMH TOBEACHHSI M CIOCOOCTBYIOT IMpoOlieccaM CaMOMO3HAHMSI, CAMOBOCITUTAHUS
n CaMOpa3BUTHUA, Ppa3BUTUA BHYTpeHHefI nosunuu JIMYHOCTHU, IIaTpUOTU3Ma U
YBOKEHUA K 3aKOHY U TMPABOMOPSAKY, YEJIOBEKY TpyAa W CTaplieMy IOKOJCHHUIO,
B3aMMHOI'O YBa>XCHUA, 6epe>1<H0ro OTHOIICHHA K KYJIbBTYPHOMY HACJICAHUIO U
TpaauUsM MHOTOHAIlMOHANBHOTO Hapoga Poccwuiickoit ®Dexpepanuu, mpupoue u
OKpY>Karollen cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS YydyeOHOro mpenmera «buonorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTpEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpHEHTALN, MO3UTUBHBIX  BHYTPEHHUX  YOEXKICHMI, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIeCTBa, pPACIIMPEHHE KUZHEHHOTO
OIlbITa W ONbITa ACATCIBHOCTU B IPOHCCCC pain3alliid OCHOBHBIX HaHpaBJ’ICHI/Iﬁ
BOCIIUTATENbHOM JEATEILHOCTH, B TOM YUCIIE B YACTHU:

1) rpaskIaHCKOro BOCHUTAHUS:

c(OPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK O00YUYAIOUIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOTO OOIIECTBa;

OCO3HaHHE CBOMX KOHCTHUTYIITMOHHBIX MPaB U 00SI3aHHOCTEH, YBa)KEHHE 3aKOHA
Y TIPABOIIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU NEATEIBHOCTH MPU CO3JAHUH YIEOHBIX
ITPOCKTOB, pEeIICHUN y‘—Ie6HBIX n IIO3HABATCIIbHBIX 3aJa4, BBITIOJTHEHU N
OMOJIOTMYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEJENSITh COOCTBEHHYIO TMO3HMIIMI0 10 OTHOIICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMCHHUEC YYHTBIBATH B CBOUX HeﬁCTBHﬂX HGO6XO}II/IMOCTL KOHCTPYKTUBHOT'O
B3aMMOJICHCTBUS TIOJIEH C pa3sHBIMU YOESKIECHUSMHU, KYIbTYPHBIMU IICHHOCTSMHU H
COIIMAJIbBHBIM ITIOJIOXKECHUEM

TOTOBHOCTh K COTPYJHUYECTBY B IMIPOILIECCE COBMECTHOTO BBITIOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HUCCIIEI0BATEIbCKUX 33/1a4, YBAXKUTEILHOTO OTHOLICHHS



K MHEHHUIO OIOHEHTOB MNpPH OOCYXKJIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO
COJIepKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IATPHOTHYECKOTO BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TPAKIAHCKON HIEHTUYHOCTH, MATPUOTH3MA,
YBa)KE€HHUS K CBOEMY Hapo]ly, YyBCTBA OTBETCTBEHHOCTH Iepes PoauHol, ropaoctu 3a
CBOM Kpail, cBO PoauHy, CBOM S3bIK M KYJbTYpy, MPOLIJIOE M HACTOSIIEE
MHOI'OHAIIMOHAJILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJAHOMY HACJIENNIO U MaMSITHUKAM IPUPOIBL,
JNOCTHXKEeHHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CMOCOOHOCTh OLIGHUBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBICHHE H
pa3BuUTHE OUOJIOTUY, TOHUMAHUS 3HaYCHHS] OMOJIOTMH B TIO3HAHUU 3aKOHOB MTPUPOJIBI,
B )KM3HH YEJIOBEKA U COBPEMEHHOI'0 OOIIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHHI0 W 3ammre (OredecTsa,
OTBETCTBEHHOCTb 3a €ro CYIh0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBECHHUS;

CMOCOOHOCTh OIEHWBATh CHUTYAallMI0O W TPUHUMATH OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMTEIISAM, CO3JaHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO MPHUHATHS LEHHOCTEN CEMEWHOW KU3HU B COOTBETCTBUM C TPAAUIUIMHU
Haposi0B Poccuu;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHU;

ITOHMMAaHHUE YMOLIMOHAJIBHOTO BO3ACUCTBUS JKUBOU NMPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE
MPOSIBJIATH KAUE€CTBA TBOPUECKOM JINUHOCTH;

5) pusuueckoro BoOCHUTAHUS, (POPMUPOBAHHUS KYJbTYPbl 310POBbs W
3MOLMOHAJIBLHOIO 0JIArONOTyYHs:

MOHMMAaHWE W peanu3alus 370pOBOTO W 0Oe3omacHOro olpasa >KU3HHU
(310poBOE€  TMUTaHME,  COOJIOJACHHWE  TUTMEHWYECKMX  TpaBW U HOPM,
cOaaHCUPOBAaHHBIN PEKUM 3aHITHH U OT/bIXA, PETYJSpHAs (U3ndecKasi akTUBHOCTb),
Oepe’KHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY
(u3NUeCKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHWE 1IEHHOCTU TMpPaBUJ UHIUBUIYAIBHOTO M  KOJJIEKTUBHOTO
0€301MacHOT0 MOBEIEHUS B CUTYAIUIX, YTPOKAIOIINX 3I0POBBIO U )KU3HH JIIOJIEH;

OCO3HaHWE TOCJIEICTBUNA M HENPUSTUS BPEIHBIX MPUBBIYECK (YIOTPEOICHHS
QJIKOTOJI51, HAPKOTUKOB, KypeHus);

6) TPY/A0BOTO BOCIUTAHUS

TFOTOBHOCTB K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0Jt00ue;

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMUYECKOM M COLMAaIbHON
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HMHHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSATH TaKyIO A€ TEIbHOCTD;

MHTEpEC K pa3iu4HbIM chepam mpodeccrnoHalbHON esSTeNIbHOCTH, YMEHHE
coBepIIaTh OCO3HAHHBIN BBIOOp Oynyiieil npodeccuu u peaan3oBbIBaTh COOCTBEHHbIE
YKU3HCHHBIC TIJIaHBI,



TOTOBHOCTb M CIIOCOOHOCTh K 0Opa3oBaHHMI0O M CaMOOOpA30BaHMIO Ha
IIPOTSKECHUM BCEH KU3HU;

7) 3KOJIOTHYECKOTO BOCTIUTAHHUS:

9KOJIOTUYECKHU 11eJ1eCO00pa3sHOe OTHOILEHHUE K MPUPOJIE KAaK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS;

MIOBBIIIEHUE YPOBHS OSKOJIOI'MYECKOM KYJIbTYphl: NPUOOPETEHHE OIbITa
IJIAHUPOBAHUS TIOCTYIKOB U OLIEHKU UX BO3MOJKHBIX ITOCJIEACTBUI AJIsl OKpYXKarollen
Cpensl;

OCO3HAHME TJIOOATBHOTO XapaKTepa AKOJOTHUYECKUX MpoOJieM W IyTed ux
peleHus;

CIOCOOHOCTH MCIIOJIb30BaTh MPUOOPETaeMbIe MTPH U3YYCHUU OMOJIOTUU 3HAHUS
U yYMEHHA TNpU  pelleHMH  OpoOjeM,  CBS3aHHBIX C  PalMOHAIbHBIM
MIPUPOJIOTIONB30BAaHUEM (COOIIIOICHHE TIPABHII ITOBEJICHHSI B IIPUPO/IEC, HAIPABICHHBIX
Ha COXpaHEHUE PaBHOBECHUS B 3KOCHCTEMAaX, OXpaHy BUI0B, SKOCHCTEM, OHMochepsbl);

AKTUBHOE HEIPUATUE JECHCTBUM, IPUHOCAIIUX BpE OKPYKAIOIIEH IPUPOIHON
cpeie, yMEHHE NPOTHO3MPOBATh HEOJIArONPUSATHBIE 3KOJOIMUYECKUE IOCIEACTBUSA
MpEANPUHUMAEMBIX JEHUCTBUN U IIPENOTBpALIaTh UX;

HaJIMYME Pa3BUTOIO SKOJIOIMYECKOIO MBIIUIEHUS, SKOJIOIMYECKON KYIbTYpBI,
OIIbITa JIEATEIBHOCTU HKOJIOTUYECKON HANpaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
VMU B II0O3HABATEJIbHON, KOMMYHUKAaTUBHON U COLIMAJIBHOM NPAKTUKE, TOTOBHOCTH K
Y4aCTHUIO B IPAKTUUYECKON JESTEIbHOCTH SKOJIOIMUECKON HAlpaBICHHOCTH;

8) HeHHOCTH HAYYHOT'O MIO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKM M OOLIECTBEHHOW IMPAaKTHKH, OCHOBAaHHOI'O Ha JAMaiore
KYJbTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOEI0 MECTA B MIOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YHMTATEIbCKOM KYyJIbTYpbl Kak CpeACTBa
B3aMMO/JICHCTBUS MEXKIY JHOJbMU U TO3HAHUS MUPA;

MOHMMaHWe crHeuupuku OHUOJIOTMM KaK HayKd, OCO3HaHHs €€ poiau B
(GOpMUPOBAHUM  PAIMOHAIBHOIO HAYyYHOTO MBIIUIEHUS, CO3/IaHUU I[€JIOCTHOTO
NpeJCTaBIeHUs 00 OKpYXKAIoLeM MHUpEe Kak O €AMHCTBE IPHPOJIbI, YeOBeKa U
oOmiecTBa, B IIO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHuu MpodieM
COXPAaHEHHUs IPUPOJIHOTO PABHOBECHS;

yOEeXKAEHHOCTh B 3HAYMMOCTH OHMOJIOTHMH JUIsI COBPEMEHHOW NMBWIM3ALMU:
oOecrieyeHrss HOBOTO YPOBHS pa3BUTHS MEAMLUHBI, CO3/JaHUE MEPCHEKTHBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX pelIaTh peCypCHbIE MPOOJEMbl Pa3BUTHUS YEIOBEUYECTBA,
MOMCKA MyTeH BBIXOJA M3 TJ00AIBHBIX 3KOJIOTMYECKHX MNpobjeM M obecreueHHs
nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY MCIIOIb30BAHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJYYEHHH OHMOJOTMYECKUX 3HAHMM B LENsIX
MOBBIIIEHUS O0IIeH KyJIbTyphl, €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, KaK COCTABHOM
yacTu (QYHKIMOHAIBLHOM IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3ydeHUH
Ouosoruu;

MMOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTHU UCIOJIb30BaTh MOTydaeMble 3HAHUS [T aHAJIN3a U 00bICHEHUS
SIBJIGHUN OKPYXAIOIIEro MUpPa M MPOUCXOASIIUX B HEM M3MEHEHUH, YMEHHE JieaTh
00OCHOBAaHHBIEC 3aKJIIOUYEHHUS HA OCHOBE HAay4yHBIX (DAKTOB M MMEIOMIMXCS JaHHBIX C
L[EJIbI0 TIOJYYEHHsI IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO MCIIOJB30BaTh OHOJOTMUYECKUE 3HAHMS JUIs
pelieHns mpoosieM B peasibHbIX KU3HEHHBIX CUTYalHSIX;



OCO3HAaHHE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIIEI0BATENIbCKYIO 1€ATEIbHOCTh MHIUBU1YaJIbHO U B IPYIIIIE;

TOTOBHOCTb M CIHOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHMIO, K AKTMBHOMY TIIOJYYEHHUIO HOBBIX 3HaHMM IO OHOJOrMH B
COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTSIMU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHHUs y4deOHoOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMBIC JUIsi  (OPMHUPOBAHUS MHPOBO33PEHHUS  O0OYYaIOMIUXCS
MEXIUCIUTIIMHAPHBIC (MEKIIPEAMETHBIC) OOIICHAYYHbIC IOHATHS, OTPAKAIOIIHE
[[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHelU(UKYy METOJO0B TIO3HAHWS,
WCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrHs, sBJICHHUE, MPOIECC,
CUCTeMa, Hay4yHbId (DaKT, MPUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
ucclenoBaHe, HabM0eHUE, U3MEPEHHE, IKCIIEPUMEHT U JpYyrue); YHUBEpCaIbHbIC
yaeOHbIe  jelicTBUS  (IIO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJISTHBHBIC),
oOecnieunBaromue (GopMUpPOBaHHE (PYHKIMOHAIBHONW TPaMOTHOCTH M COLUAIBHOU
KOMITETEHITH 00yJaroNINXCsT; CIIOCOOHOCTh 00YJArOIIMXCS UCIIOJIb30BATh OCBOCHHBIC
MEXIUCUUIIIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAlIbHbIE Y4eOHBIC
JICHCTBUSA B IO3HABATEILHON U COUMAIIBHON MPAKTUKE.

B pe3ynbTare u3yuenus OMOJIOTUY Ha YPOBHE CPETHETO 00IIero oopazoBaHus
y oOyuaromierocsi OyayT copMHpOBaHBI MTO3HABATEIILHBIC YHUBEPCAIBHBIC YICOHBIC
NeHCTBUS, KOMMYHHUKATUBHBIE YHHMBEpPCAIbHbIC y4eOHbIC NEUCTBUSA, PETYISTUBHBIC
YHUBEpCaJIbHbIC YUCOHBIC JCHCTBUS, COBMECTHAS JIEATEIbHOCTD.

MertanpeaMeTHble pe3yiabTaThl OCBOCHHS IMPOTrPAMMBI  CPEAHETO O0OIero
00pa3oBaHMs JTOHKHBI OTPAXKATh:

OBaaaenue YHHBEpPCAJbLHbIMH yueOHBIMU MO3HABATEIbLHBIMH
JeCTBUSAMM:

1) 6a3oBble JJOruYecKue el CTBUS:

caMoCTOSITeNbHO  (opMynHpoBaTH M aKTyallM3UpOBaTh  MpoOJeMmy,
paccMaTpuBaTth €€ BCECTOPOHHE;

WCIIONb30BaTh NPH OCBOCHMHM 3HAHMM MNPUEMBI JIOTUYECKOTO MBILUICHUS
(anmanuza, cuHTE3a, CpaBHEHMs, Kiaccuukanuu, o00OIIEHHUs), PaCKPHIBATh CMBICI
OMOJOTMYECKUX TOHATUH (BBLACNATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATH
CBSI3M C APYTUMU HOHSTUSIMHU);

ONpeNeNATh LEeIu JeATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JOCTHIXXCEHUSA, COOTHOCUTH pe3y.]'H)TaTI)I JCATCIIBHOCTH C IMTOCTABJICHHBIMU ICIIAMU,

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OOBsCHEHUS (PAKTOB U SIBICHUUN
YKUBOW TIPUPOJIBL;

CTPOUTH JIOTMUECKHE pacCyXIeHus (MHIYKTUBHbIE, JACIYKTUBHBIE, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUAX, (bOpMy.]'II/IpOBaTB BbIBObI U 3aKJIKOYCHHUSA,

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJICTBA JJIsl MPECTABIEHHUS CYIIECTBEHHBIX
CBA3€M M OTHOIIEHUMH B H3y4aeMbIX OMOIOrMYECKHX OOBEKTaX, a TakKke
MPOTUBOPEUYUIN PaA3HOTO pOJA, BBIABIEHHBIX B Pa3IUYHBIX WH(OPMAIMOHHBIX
UCTOYHHKAX,

pa3pabarhiBaTh IUIAH PELICHUS TPOOJIEMBI ¢ Y4ETOM aHaIM3a WUMEIONIUXCS
MaTepHUANIbHBIX U HEMATEepUaIbHBIX PECYPCOB;



BHOCUTH KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LeJIsIM, OLICHUBATh PUCKU IIOCIEACTBUN JEATEIBHOCTH;

KOOPAMHUPOBATH M BBIIIOIHATH PA0OTY B YCIOBUSAX PEATBHOTO, BUPTYAIBHOTO
1 KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IeHCTBHS:

BJIAJICTh HAaBBIKAMU y4eOHO-HMCCIIEA0BATEIbCKOM U MPOEKTHON JEATEIHbHOCTH,
HaBBIKAMU  paspeuieHus  mpolieM, CHocOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY TIOMCKY METOJOB PEUICHHUS NMPAKTHYECKUX 3ajad, MPUMEHEHHIO
Pa3IUYHBIX METOAOB TIO3HAHUS;

UCIIOJIB30BATh PA3IMYHbIC BUIBI IEATEIBHOCTH I10 TIOJIyYSHHIO HOBOTO 3HAHMUS,
€ro MHTEpIpeTaln, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CHUTYalUiX, B TOM
YHCIIe IPH CO3/IaHUM YICOHBIX U COIIMATIBHBIX TPOCKTOB;

(dbopMupOBaTh HAay4YHBIH THUIl MBIIUICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHATUSMHU U METO/IaMHU;

CTaBUTh W (OpMyIHMpOBaTh COOCTBEHHBIE 33/Ja4d B 00pa30BaTEIbHOM
NEeSITeTbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISBISITh TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJH3HpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHHs, HaXOJUTh apTyMEHTHI Ui JOKa3aTelbCTBA CBOMX
YTBEPXKIICHHH, 3a/1aBaTh MIapaMeTPbl U KPUTEPUU PELICHUS;

aHAJTM3UPOBATh TOJYYCHHBIE B XOJE€ pEIICHUS 3aJauyd  pPe3yJbTaThl,
KPUTHUYECKH OLICHMBATh MX JIOCTOBEPHOCTH, IMPOrHO3MPOBATh M3MEHEHHE B HOBBIX
YCIIOBHSIX;

J1aBaTh OIIEHKY HOBBIM CHTYAIMsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATh LEJICHANIPABICHHBIN IOMCK IIEPEHOCAa CPEACTB M CHOCOOOB
JeicTBUS B IPO(ECCHOHANBHYIO Cpey;

YMETh TIEPEHOCHTh 3HAHHS B IMO3HABATEIBHYIO M TPAKTHYECKYIO 001acTé
KHU3HEJIEATETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YIEOHBIX MPEIMETOB;

BBIJIBUT'aTh HOBBIE WJEH, MpeajaraTb OpUTMHAIBHBIE MOAXOJbl U peIIeHUs,
CTaBHUTH MPOOJIEMBI U 33]1a4H, OMyCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ undopmanmeii:

OPUEHTUPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX MHPOpMaLUHU (TeKcTe yd4eOHOTro
ocoOMs, HAay4yHO-TIONMYJSPHOW  JHUTEepaType, OHOJIOTMYECKUX  CJIOBapsAX W
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax [aHHBIX, B VIHTepHeTe), aHaIM3UpOBATH
WHGOPMAIIHIO PA3IIMYHBIX BUAOB M (OPM TPEACTABICHHUS, KDUTHUECKH OIIEHUBATH €€
JOCTOBEPHOCTb U HETIPOTUBOPEUYUBOCTH;

(bopMyIHpOBaTH 3aMPOCHl U MPHUMEHSTH Pa3IUYHBIE METOABI MPU TOWCKE U
orbope Ouonornyeckor HHGOpMAIMK, HEOOXOTUMON sl BBIIOJIHEHHUS Y4EeOHBIX
3ajad;

npuoOpeTaTh ONbIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIBTYPY aKTHBHOTO HWCIIOJB30BAHUS PA3THUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENTFHO ~ BBIOMpATh  ONTHUMANbHYIO  (opMy  TIpeICcTaBICHHS
ounonornueckoi nHGopmanuu (cxemsbl, rpaduKu, AUArpamMmbl, TAOIUIBI, PUCYHKU H
Apyroe);

UCIOJb30BaTh HAy4yHBIH SA3BIK B KadecTBE CpelacTBa Hpu paboTe cC
Oouosornueckoid  WHGOPMANMEH: TNPUMEHATh XUMHYECKHE, (U3UYECKHUEe U



MaTeMaTHYeCKUEe 3HAKU M CUMBOIBI, (OpMYyNbl, abOpeBHaTypy, HOMEHKJIATYpY,
UCIIOJIB30BATh M IPE0OPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHE CPE/ICTBA HATIISTHOCTH;

BJIAJeTh  HABBIKAMM  DPACHO3HABAaHWUS M 3allUThl  WHQOpMAIHUH,
MH(OPMAIIMOHHOW 0€30ITaCHOCTH JINYHOCTH.

OBJj1aieHHe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMH J1eifiCTBHSIMU:

1) o6menmue:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX c(hepax >KU3HU, aKTHUBHO Yy4acTBOBATh
B JHMaJOre WM JUCKYCCHU TIO CYIIECTBY OOCYKIaeMoil TeMmbl (yMEHHE 3a/aBaTh
BOIIPOCHI, BBICKAa3bIBaTh CY)KICHUS OTHOCHUTEIBHO BBIIOJIHEHHS IpeIaracMoil
3aJaud, yYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH IO3UIUH APYIHX YYaCTHHKOB
JMAJIOTa WK JUCKYCCHH);

pacrio3HaBaTh HeBepOAJbHBIE CpPEACTBA OOLICHMS, IIOHUMATh 3HAYCHUE
COIIMAIIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHHSI KOH(PIUKTHBIX CHUTyallul, YMETh
CMATYaTh KOH(DIMKTHI U BECTH EPETOBOPBI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS W B3aMMOJCHCTBHS, MOHUMATh
HaMEpPEHUsI IPYTHX JIIOJIeH, IPOSBIATH YBaKUTEIHHOE OTHOLICHUE K COOCCEHUKY U B
KOPPEKTHOH Gopme GOopMyIHPOBATH CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C HMCHOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

MOHUMaTh W HMCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHONH W WHIAMBHIYAIbHOM
paboThI MPU pEIIeHUH OUOJIOTUYECKOW TPOOJIeMbl, 00OCHOBBIBATE HEOOXOIMMOCTH
MPUMEHEHHS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS NIPU PEIICHUU YUeOHOH 3a/1a4H;

BBIOMPATh TEMAaTHKy M METOABI COBMECTHBIX JEHCTBUH € Y4ETOM OOIIMX
MHTEPECOB ¥ BOBMOXKHOCTEH KaXKJI0T0 UJIeHa KOJIJICKTHBA,

NPUHUMATh  [EIH  COBMECTHOW  JESTEeIHbHOCTH, OpPTaHMW30BBIBATH U
KOOP/AMHUPOBATh JEHCTBUS 1O €€ JOCTHKEHUIO: COCTaBJIATh IUIaH JeWCTBUM,
pacnpenenartb poJd C Y4ETOM MHEHUH YYaCTHHUKOB, OOCYXKJIaThb pe3yJbTaThl
COBMECTHOI paboThI;

OILIEHUBATh KAaueCTBO CBOETO BKJIJa M KAKIOTO yJaCTHUKA KOMAH/IbI B OOIITHIA
pe3yiabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npe/uiaraTh HOBBIE IPOEKTHI, OLEHUBATh WAEW C TO3WIUH HOBH3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHUECKOE IIOBEIEHHE B  pa3IMYHBIX
CUTYyallUsX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATHBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€HCTBUAMM:

1) camoopranu3anms:

HCIIOJIL30BaTh OMOJIOTHYECKHUE 3HAHUS JUIA  BBISABJIICHUSA np06neM n Hux
pEIICHUS B )KU3HEHHBIX M YIEOHBIX CUTYAIUSX;

BBI6I/IpaTI) Ha OCHOBE OHOJIOTMYECKUX 3HAHUK IIEJIEBBICE U CMBICIIOBBIC
YCTAaHOBKHM B CBOUX JEUCTBUSIX M IOCTYNKaxX IO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYUIECTBJISATh IO3HABATEIbHYIO JESATEIbHOCTb, BBISBIATH
npoOseMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B 00pa3oBaTEIBHOMN
JEeSATEIbHOCTH U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITENILHO COCTABJISITH IUIaH PELICHHs MPOOIEMbI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIMOYTEHUIA;



JIaBaTh OLEHKY HOBBIM CUTYaLlUsIM;
paclIMpATh paMKU y4eOHOr0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;
JieNaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32

pelIeHue;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOH H3pYyIULIHMU B
pasHbBIX OO0JNACTSAX 3HAHWK, MOCTOSHHO TIOBBIIATH CBOW 0Opa3oBaTENbHBIA |

KYJIBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTyallUsAM, BHOCUTH KOPPCKTHUBLI B JCATCIbHOCTD,
OIICHUBATH COOTBETCTBHE PE3YIILTATOB ILIEIISM;

BJAJ€Th ~ HaBbIKAMHM  IIO3HABATENBHOM  pediexkcuu  Kak  OCO3HaHUS
COBCpHIACMBIX HeﬁCTBHﬁ W MBICJIUTCIIBHBIX ITPOLCCCOB, UX PE3YJIbTATOB U OCHOBaHI/Iﬁ,
UCIIOJIb30BaTh TNPHEMBI  peIeKCHHM IS OIIEHKH CHUTYyallMd, BHIOOpa BEPHOTO
peILIeHuS;

yMETh OLEHMBATh PHCKH W CBOCBPEMEHHO INPHHUMATH PEHIEHHUs [0 WX
CHIKEHUIO;

NPUHAMATh MOTHBBI W apryMEHTBl JPYrMX IIPH aHalu3e pPe3yJbTaToB
JESATEILHOCTH;

3) npuHsATHE CeOSl M IPYTHX:

IIPUHUMATD ce0sl, TOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTHl JPYIrUX IIpH AHAIN3E PE3YJIbTATOB
NESATEIIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU JAPYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbie pe3yabTaTBl OCBOSHHUS COJICpPXKAHUS YIeOHOTO MpeaMera
«buonorusi» Ha yrayOI€HHOM ypOBHE OpPHUEHTHUPOBaHBI Ha oOecredeHue
npopuiIbHOr0 o0ydeHus oOydaromuxcs ononoruu. OHU BKIIIOYAIOT: crienuduueckue
JUis OWOIIOTUM Hay4yHbIe 3HAHHS, YMEHUS U CHOCOOBI JEHCTBHI 1O OCBOEHHUIO,
WHTEpPIIPETAIlMA W TPEOOPA30BAHUIO 3HAHWM, BUIBI JCSITEILHOCTH IO IOJYYCHUIO
HOBBIX 3HAaHWM W HMX TMPUMEHEHUIO B Pa3NUYHBIX y4eOHBIX, a TaKKe€ B pPEaTbHBIX
KU3HEHHBIX CUTyanusx. [IpeaMeTHBIe pe3ysbTaThl TPEJACTABICHB IO TOJaM
W3YYCHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs yueOHOro mpenmera «buomnorus» B 10
KJ1acce JTOJDKHBI OTPaXaTh:

chOpPMUPOBAHHOCTh 3HAHUH O MecTeé M pOIU OHOJNIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHH €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B
MO3HAHUM  3aKOHOB  TPUPOJABI M pEHIEHHH  MNpoOJeM  palMOHAIBLHOTO
MIPUPOJIOTIONB30BAHUS, O BKJIAJIE POCCUMCKUX M 3apyOeKHBIX yUEHBIX B pa3BUTHE
Ouosoruu;

BIIQJICHUE CHUCTEMOM  OHMOJOTWYECKMX 3HAHWH, KOTOpas  BKIJIIOYACT:
OCHOBOTIOJIAraroIue OUOIOTMYECKUEe TEPMUHBI U TOHATHS (KU3HB, KJIETKA, OPTaHU3M,
MeTab0JI3M, TOMEOCTa3, CaMOPETYJIAIHS, CAMOBOCIIPOU3BEICHUE, HACIIEACTBEHHOCTD,
W3MEHUYUBOCTh, POCT M pa3BHUTHE), OUOJIIOTUYECKUE Teopuu (KIETOYHAs TEOpHUs
T. lIanna, M. lIneiinena, P. BupxoBa, XxpoMocoMHasi T€OpHUsi HACIEICTBEHHOCTH



T. Moprana), yuenus (H. W.BaBumoBa — o 1meHTpax MHOrooopasus W
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€AUHO00Opa3Hsi TOTOMKOB I1€PBOTO
[IOKOJICHUS, PpACIICIICHUS,, YUCTOThl TraMeT, HEe3aBHUCHUMOIO  HacleJO0BaHUs
I'. Mennensi, TrOMOJIOTMYECKHX psAIOB B HACIEACTBEHHOM wu3MeHuMBoctH H.
. BaBuiioBa), mpuHIUIIBI (KOMILIEMEHTAPHOCTH);

BJIQ/ICHHUE OCHOBHBIMM METOJIaMU HAYYHOTO IIO3HAHMS, HCIOJB3YEMBIX B
OMOJIOTUYECKUX  MCCIIEJJOBAHUSAX JKUBBIX OOBEKTOB (OMHCaHHWE, H3MEpEHHE,
HaOII0ICHUE, YKCIIEPUMEHT);

YMEHHE BBIJIEISATH CYLIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK IPOKApUOT U
9yKapuoT, OJJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OaKTepHii,
rpubOB, pacTeHUH, XUBOTHBIX M 4YEJIOBEKA, CTPOEHUS OPraHOB M CHUCTEM OpPraHOB
pacTeHuii, KUBOTHBIX, YEIOBEKa, MPOLIECCOB KU3HEACATEIBHOCTH, MPOTEKAIOIINX B
OpraHu3Max pacTeHUi, KHUBOTHBIX M YeJIOBEKa, OMOJOTMUECKUX MPOIECCOB: OOMEHa
BemecTB (MeTaboJMM3M), TPEBPAIICHUS JSHEPTHH, OpPOXKEHHUs, aBTOTPOGHOIO U
reTepoTpopHOro TUIIOB NUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meio03a,
raMeToreHesa, SMOpUOTEHEe3a, MOCTIMOPUOHANIBHOTO PAa3BUTHUS, PA3MHOKCHHUS,
UHIUBUAYAJIBHOTO Ppa3BUTUS OpraHu3Ma (OHTOIE€HEe3a), B3aUMOJAEWUCTBMSI TI'€HOB,
reTepo3uca, CKYCCTBEHHOTO 0TO0pa;

YMEHHE YCTaHaBJIMBAaThb B3aMMOCBSI3M MEXAY OpPraHOMJIAaMHU KJIETKH U HX
(GYHKIUSMU, CTPOSHUEM KIIETOK Pa3HbIX TKaHEeH U UX (PyHKUUAMU, MEKAY OpraHaMu
Y CHCTEMaMH OPTaHOB y PACTCHHIA, )KUBOTHBIX M YEJIOBEKA M UX (QYHKIUIMHU, MEKIY
CUCTEeMaMU OPTaHOB U MX (YHKIMSIMH, MEXIy 3TalmaMu OOMEHa BEIeCTB, dTalamu
KJIETOYHOTO IMKJIa M JKM3HEHHBIX IIMKJIOB OPraHMW3MOB, 3TanamMu 3MOpPHOHAIBHOIO
Pa3BUTHUSA, TECHOTUIIOM U ()EHOTUTIOM, (DEHOTHUIIOM U (PaKTOpaMu Cpeibl OOUTaAHUS;

YMEHHE BBISBISITH OTIMYUTEIHHBIC TPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHMiA, )KUBOTHBIX U YEIOBEKa,

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHOJIOIMYECKYIO
TEPMHUHOJIOTHIO M CHUMBOIUKY JUIsl JOKa3aTelbCTBAa POJCTBA OPTaHU3MOB DPa3HBIX
CUCTEeMAaTHYCCKUX TPYIII;

yYMEHHE pellaTh OMOIOTUYECKUE 3314, BBISBISTh MIPUUYMHHO-CIEICTBEHHBIC
CBSI3M MEXAY HCCIEAyeMbIMH OMOJIOTMUECKHMHU MPOLECCAMM U SIBICHUSMH, J€NaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHMH MOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJIHITH JIa0OpaTOpPHbIE W MpaKTUYECKHE padoThl, CcOOJII0AATH
IpaBuia Mpu paboTe ¢ yueOHbIM U 1a00paTOpHBIM 000pYI0BAHUEM;

YMEHHE BBIJIBUTaTh THIIOTE3bI, MPOBEPATh WX OIKCICPUMEHTAIHLHBIMH
cpenctBamMu, (GopMyaHpys Ielb HUCCIEIOBAaHMs, aHAIM3UPOBATh IOTyYEHHBIC
pe3yJIbTaThl U JAeNaTh BBIBOJBL;

yYMEHHE y4yacTBOBaTh B Y4eOHO-HCCIEeNOBaTeIbCKOW paboTe mo OHOJIOruy,
9KOJIOTMM W MEJIUIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOILECTB, U
MyOJIMYHO MPEACTABIATH MOMyUYEHHBIC PE3yIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OILIEHHBATh DJTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEIOBaHUN B
obactTi GUOJIOTUU U MEIULUHBI (KJIOHUPOBaHHUE, UCKYCCTBEHHOE OIJIOJJOTBOPEHHE,
HaIpaBJIEHHOE U3MEHEHNE TeHOMA U CO3[JaHUe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILIECTBIATh OCO3HAHHBIA BbIOOp Oyaymiell mnpodeccuoHanbHOM
NEeSATETLHOCTH B 00JacTH OHWOJOTHUH, MEIUIIMHBI, OMOTEXHOJOTHHU, BETEPUHAPHH,
CEeNTbCKOT0 XO35MCTBA, MHILEBOW MPOMBIIUIEHHOCTH, YIIYOJSATh IO3HABaTENbHBIN
MHTEpEC, HAIMPaBJICHHBII Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIECH Mpodeccun u
NPOAOIDKEHHE  OMOJIOTMYECKOro  OOpa3oBaHHMs B OpraHM3alUsAX  CPEIHEro
PO eCCUOHATBHOTO M BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne HanmenoBanue pa3znenos u tem KommuecTBo yacos OnexTpoHHbIe (1IU(POBLIC)
n/n IPOTPaMMBI o0pa3oBaTelbHbIC PECYPChHI
Bcero| Kontposbabie | Ilpaktuueckue
paboThI paboThI

1 |Buonorus Kak Hayka 1 (0]

2 | JKuBble CUCTEMBI U UX U3YUYCHHE 2 (1

3  |buomnorus KieTku 2 (]

4 | Xumuueckas OpraHu3alys KICTKH 10 1 (1

5 |Crpoenue u QyHKIIUH KICTKH 8 0.5 1.5 (1]

6 |OOMeH BelIeCTB U IPEBpaICHHE 9 1 0.5 (]
SHEPI'UU B KICTKE

7  |HacnexnctBenHas uHpOpMALU U 9 0.5 [
peanu3anus €€ B KIIETKE

8  |[JKu3HCHHBIM UK KIETKU 6 1 (]

9 |Crpoenue u GyHKIIUH OPraHU3MOB 17 1 1.5 [

10 |Pa3mHOXEHUE U pa3BUTHE 8 [0l
OpraHu3MOB

11 |TeHeTnka — HayKa o 2 0.5 (0]
HACJIEJICTBEHHOCTH U U3MEHUHUBOCTH
OpPraHUu3MOB

12 |3akoHomepHocTH HacieacTBeHHoct | 10 0.5 (]

13 |3akoHOMEpPHOCTH H3MEHYHBOCTH 6 1 0.5 (1

14 |I'eHeruka yenoBeka 3 0.5 (]

15 |Cenekuus opraHu3MOB 4 0.5 (0]

16 |BHOTEXHOJIOTHS U CHHTCTHUYECKAS 4 [[1]
ouonorus

17 |Pe3epBHOE Bpems 1 (]

OBIIEE KOJIMYECTBO YACOB I10 6.5
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IHOYPOYHOE NVIAHUPOBAHUE

10 KJIACC
No Tema ypoxka KonnuectBo yacoB DIJIEKTPOHHBIE
/1 udpoBbIe
Bcero| Konrponsnsie | [Ipaktuueckue 06pazoBaTeNbHbIE
paboThl paboThl pecypehl

1 |Buonorus Kak KOMIUIEKCHAs HayKa M KaK 4acTb 1 [
COBPEMEHHOT0 00IIeCTBa

2 |JKuBbIe cHCTEMBI M UX CBOMCTBA 1 (1]

3 | YpoBHeBas opraHu3aius )KUBbIX CHCTEM 1 [

4 |Hcropust OTKPBITHS U U3YYECHUS KICTKH. 1 (1]
Kierounas Teopust

5 |MeToabl MOJEKYIAPHOH U KJIeTOYHOM Ouonorun. | 1 (1]

6 |XuMHUECKHIT COCTAB KIETKH 1 [

7 |MuHepanpHBIE BEIIECTBA KIETKH, UX 1 (1
Ononoruyeckas pojb

8 |Opranunueckue BeNeCTBA KIETKH — OEJIKH. 1 [

9 |CaoiictBa, kiaccupukanus 1 GyHKIUN OEIKOB 1 (1

10 |OpraHuyeckue BEIIeCTBa KJICTKA — YTIICBOIbI 1 (1

11 |OpraHndeckue BEmecTBa KICTKUA — JIUTIHIBI 1 (1

12 |Hyxneunossie kucnotsl. JJHK u PHK. 1 (]

13 |Crpoenne u Gpynkiun ATD. [Ipyrue 1 (1
Hykneosunrpudocdarsr (HTD)

14 |CexBenupoanue JJTHK. Meroabl reHOMUKH, 1 1 e (]
TPaHCKPUIITOMUKH, POTCOMUKH

15 |Meronbl CTPYKTYPHOI OMOJIOTHH 1 (1

16 |Tuns! knerok. [IpokapuoTudeckast KieTka 1 (]




17 |CtpocHHe 3YKapHOTHYCCKON KIIETKH. 0.5 [
[IpakTrueckas padota «3ydeHue CBOWCTB
KJICTOYHON MeMOpaHbI»
18 |IToBepXHOCTHBIM ammapar KJICTKH [
19 |OnHoMeMOpaHHbBIEC OPraHOUIBI KICTKH. 0.5 (]
[Mpaktrueckas padbota «/3yueHne IBUKECHHS
[UTOIUIA3MbI B PACTUTEIBHBIX KIICTKAX)
20 |ITomyaBTOHOMHBIE OPTaHOMIBI KJICTKH: [
MHUTOXOH/IPUH, TUIACTHIBL.
21 |HememOpaHHBIE OPraHOUIBI KIETKH [
22 |Crtpoenue u GyHKIUH sIIpa (1]
23 |CpaBHHTENbHAS XapaKTEPUCTUKA KIIETOK 0.5 [
sykapuort. JlabopaTopHas padora «3yuenue
CTPOCHHUS KJIETOK PA3JIMYHBIX OPTaHU3MOBY
24 | AccuMuISIIMS U TUCCUMMISLMS — JBE CTOPOHBI 0.5 [
mertabosm3ma. Turbl oOMeHa BEIeCTB.
25 |DepMeHTATHBHBIN XapaKTep peaKIuii [
KJIETOYHOTO MeTaboJm3Ma.
26 |benku-akTUBAaTOPHI U OEIKH-UHTUOUTOPEI (1
27 |ABToTpodHBIi THIT 0OMEHA BEIIECTB (1
28 |DorocuHTE3 [[1]
29 |Xemocunres. JlaboparopHas padora «CpaBHeHUE 0.5 (1
IPOIeCcCOB (POTOCHHTE3A U XEMOCHHTE3a»
30 |Anas’poOHBIC OpraHu3Mbl. Buibl OposKeHHSL. (]
31 | A»spoOHble OpraHu3MBbl. JTalbl SHEPreTUYECKOTO (]
oOMeHa. DHeprusi MeMOpaHHOTO IpaJueHTa
npoToHoB. Cunte3 AT®: Pabora nmpoToHHOM
AT®-cunTassl
32 |O0600meHNe U cucTeMaTH3anus 3HaHUH TT0 TEMe 1 (]

"OOMeH BeIEeCTB U MpeBpalleHHe YHEPTUU B
kietke" / KontponbHas padota mo teme "OomeH
BEIIECTB U MIPEBpAIllEHUE SHEPTHH B KIeTke"

Peaxiuu MaTpuiIHOTO CUHTE3a

[




Tpanckpunuus — Matpuunbiii cuaTe3 PHK

[0

Tpancnsuus u e€ sTarbl

[0

KoaupoBanue aMuHOKHCIOT. Posib pubocom B
ouocuHTe3e Oenka

[0

37 |Opranuzanus reHomMa y MpoKaproT U SYKapHOT [
38 |MoekyaspHble MEXaHU3MbI SKCIPECCHH T€HOB Y [
JYKapuoT
39 |Bupycel — HexsieToYHbIE POPMBI JKU3HU H 0.5 (1]
obnuratHbie napa3uthl. [IpakTudeckas pabora
«Co31anue MoJIeNId BUpyca
40 |BupycHbie 3a001€BaHuUs YEIOBEKa, )KUBOTHBIX, (1]
pacTeHui
41 |HaHOTeXHOJOruu B OMOJOTHH U MEIUIHHE [
42 |’Kv3HeHHBIN IUKIT KIETKU (1]
43 |Marpuunsiii cuare3 JJHK [
44 | XpOoMOCOMBEI. (1
45 | [leneHue KJIETKH — MHUTO3 (1
46 |Tumnbl Ki1eToK. KapuoKnHe3 U IUTOKHHES. [
Perynsiius >KM3HEHHOTO IMKJIA KIICTOK.
47 |O6001meHue U cucTeMaTH3alys 3HaHUi 110 (1
temaM "HacnencrBennas uadopmanus u
peanu3zanus ee B kietke", " Ku3HeHHBI UK
kietkn" / KontposbHas paboTa 1o teme
"Peaknnn MatpuyHOro cuHTesa"
48 |Opranusm Kak eJIuHOE IeJI0e (]
49 |Tkanu pactenuil. JlJabopatopnas pabora 0.5 (1
«M3ydeHne TKaHEN PACTEHUIN
50 |TxkaHu )KMBOTHBIX ¥ 4YenoBeka. JlaboparopHas 0.5 (]
pabora «M3y4eHne TKaHeH JKUBOTHBIX)
51 |Opransl. Cucremsl opranos. JlaboparopHas 0.5 (1

pabota «3ydyeHne opraHoB IIBETKOBOT'O
pacTeHus»




Omnopa Tena opraHu3MoB

[0

JIBr>KeHHE OpraHu3MOB

[0

IIuranne OpraHnu3mMoB

[0

IIutanue MO3BOHOYHBIX KUBOTHHIX.
HI/II_HCBapI/ITCJ'IBHaH CHUCTEMaA YCIIOBECKa

[0

,HBIX&HI/IG OpraHnu3mMoB

[0

I[BIX&HI/IC ITIO3BOHOYHBIX KMBOTHBIX U YCJIIOBCKA

[[1]

TpchnopT BCIICCTB Yy OpraHu3MOB

(0]

KpOBeHOCHaﬂ CHUCTEMA ITO3BOHOYHBIX ) XKUBOTHBIX
1 4CJIOBCKaA

0]

Brigenenue Yy OpraHu3mMoB

(0]

3amuTa y OpraHu3sMoB

[[1]

I/IMMYHHaSI CUCTCMA YCIIOBCKA

(0]

Pa3apaxnuMocTh 1 peryisinus y OpraHu3smMoB

[0]

I'ymopanbHast peryasius 1 SHI0KpUHHAs
CHCTEMa KUBOTHBIX U YeJIOBEKa

(0]

®opMBbl pa3MHOXKEHHSI OPTaHU3MOB

[0]

66 |IlonoBoe pa3MHOXKEHUE [
67 |Meiio3 (]
68 |["ametorenes. OOpa3oBaHue U pa3BUTHE MOJOBBIX (]

KJICTOK.

WNHnnBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

(0]

3a1<nam<a OpraHoB U TKaHEeM 13 3apOAbIIICBBIX
JINCTKOB

[

Poct n Pa3BUTHUC ) KUBOTHLIX.

[




PazmHoOXeHUE U pa3BUTHE PACTCHHUIA.

[0

73 |O06061eHre U cucTeMaTH3anus 3HaHUH 110 TeMe [
"Ctpoenune u GyHKIIMH OPTraHU3MOB" /
Konrponsnas padora o reme "Crpoenue u
GbyHKIMH OpaHU3MOB"
74 |WcTopus CTaHOBJIEHHUS M Pa3BUTHS ICHETHKU KaK [
Hayku. OCHOBHBIC IOHSTHSI M CUMBOJIBI
TeHETHKH.
75 |3aKOHOMEPHOCTH HaCIICIOBaHMS TPU3HAKOB. 0.5 [
Monorubpuanoe ckpeuuBanue. [lpakrndeckas
pabota "H3ydyeHnue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(DHITHI"
76 |IluTosorn4ecKue OCHOBHI MOHOTHOPHIHOTO (]
CKpEIIUBaHUS
77 |Ananusupymoiee ckpemuBanue. HemonHoe [
JOMHHUPOBaHUE
78 | AuruOpuaHOe CKpELIMBaHHKE. (]
79 |LluToNOrHYeCcKre OCHOBBI JUTHOPHIHOTO [
CKpCIIMBaHUS
80 |CuenieHHOe HaclleI0BAHUE ITPU3HAKOB (1
81 |XpomocoMHas TeOpHsl HACIEACTBEHHOCTH (1
82 |I'eneruka mona (1
83 |I'eHOTHII KaK LIETOCTHAs CUCTEMA [
84 |['eHeTHYECKUI KOHTPOJIb Pa3BUTHUS PACTCHHUH, (1
’KMBOTHBIX U YEJIOBEKA
85 |3MeH4YnBOCTH MPHU3HAKOB. Buabl n3aMeHUNBOCTH (1
86 |MoaudukannoHHass U3SMEHUYUBOCTh (]
87 |BapuanuoHHBIN s U BapHAIlMOHHAS KPUBAsl. 0.5 (1
Jlaboparopnas padora «lccienoBanue
3aKOHOMEPHOCTEN MOAUPHUKAITMOHHON
U3MEHYMBOCTHU. [locTpoeHne BapHaIMOHHOTO
psia ¥ BapualliOHHOW KPUBOW»
88 |['enoTHnMyeckas N3MEHIHBOCTb. (]

KoMOunnaTtuBHAasT N3MEHYHUBOCTE




MYTaI_[I/IOHHaH U3MCHYHNBOCTD.

[0

3aKOHOMEPHOCTH MYTAl[MOHHOTO IIPOLIECcCa.
OnureHeTHKa u 3MUreHOMUKA

[0

O060011IeHrE U cUCTEMaTU3aLUS 110 TEME
"I'eneTuka - HayKa O HACJIEICTBEHHOCTH U
M3MEHYMBOCTH opranu3MoB" / KoHTpoabHas
pabota mo Teme "'enernka"

[0

92 |['eneruka yenoBeka. [IpakTuueckas padbota 0.5 (]
"CocTaBJIeHHE U aHAJIU3 POJOCIOBHOMN»

93 [MeToabl MEAMIIMHCKOM T€HETHKH [

94 |3naycHHE METUITMHCKON T'EHETUKH B 0.5 (]
NPEAOTBPANICHUN U JICYCHUH TCHETHYCCKUX
3a00JIeBaHNH YeIOBEKa

95 |OcHoBHbIe MOHATHUS cenekiun. JlabopaTopHast 0.5 (1]
paborta "M3y4eHue COPTOB KyJIbTYPHBIX
pacTeHU 1 MOPOJ TOMAITHUX KUBOTHBIX "

96 |MeToabI CENEKIIMOHHON paOOTEHI. (]

97 |JlocTHKeHHUs CEeNEeKIUU PAaCTCHNH U )KUBOTHBIX. (1]

98 |CoxpaHeHue, H3y4eHHE U UCTIOIb30BAHUE [
TEHETUYECKUX PECYPCOB

99 |buoTexHOIOrUs KaKk HayKa U OTPacib (1
MIPOU3BOJICTRA.

100 |OcHOBHBIE HAIIPABIICHHSI CHHTETUYCCKUI (1
ounosorun

101 | XpomocoMHas ¥ TeHHAs! HH)KEHEPUS (1

102 |MenuiHCKHe OMOTEXHOIOTUN (1

OBIIEE KOJIMYECTBO YACOB I10 6.5
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IPOBEPAEMBIE HA EI'D 10 BUOJIOI'MW TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUSA OCHOBHOI OBPA30OBATEJBHOM ITPOI'PAMMBI CPETHEI'O
OBULIEI'O OBPA30OBAHUA

Konx npoBepsiemoro
TpeOOBaHUSA

IIpoBepsieMble TPeGOBaHUS K MPEAMETHBIM Pe3yibTaTaM 0CBOEHUsI 0CHOBHOM
00pa30BaTeIbHOI MPOrPaMMBbI CpeHEero 001ero 00pa3oBaHus

ChopMHUPOBAaHHOCTH 3HAHUW O MECTE M POJIH OHOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B
(OpPMHUPOBAHHUHU COBPEMEHHOM €CTECTBEHHOHAYYHOMH KapTHHBI MUPA, B TIO3HAHHH 3aKOHOB
MPUPOJIBI U PEIICHUH JKU3HEHHO BAXKHBIX COLMAIBHO-3THYECKUX, 3KOHOMHUYECKHX,
9KOJIOTHYECKUX MPOOJIEM UYeNlOBEYECTBa, a TAKKE B PELICHHH BOIPOCOB PAllMOHAIBHOTO
MPUPOIOTIONB30BAHUS, B (DOPMHPOBAHUM IIEHHOCTHOTO OTHOIICHHS K MPHPOJE,
00IIecTByY, 4YeNOBEKY; O BKJIale POCCHHCKHUX W 3apyOeKHBIX YYEHBIX — OHOJIOTOB B
pa3BuTHE OHOJIOTHH

Brnanenue cuctemoil 3HaHUIT 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHHUSI, UCIIOJIB3yEMBIX
B OMOJIOTHYECKHUX MCCIICAOBAHUIX KUBBIX OOBEKTOB M YKOCHUCTEM (OIIHCaHHE, H3MEPEHHE,
MPOBEJICHHE HAOIIOJICHMIA); CIoco0aMU BBISIBICHUS W OIEGHKH aHTPOIOTCHHBIX
WU3MEHEHHUH B IPUPOJIE.

VYMeHune BbIABUT'aTb THUIOTE3bI, IMPOBEPATh HX ISKCICPUMCHTAJIbHBIMU CpPEIACTBAMU,
(dbopMyIupys eTh HCCIeIOBaHMS, aHAJIM3UPOBATh ITONyYCHHBIC PE3YNIbTAThl M JIENATh
BEIBOJIEL.

Brissienue 3aBUCHUMOCTHU MCKIY HCCIICAYyEMbIMHU BCJIIMYUHAMMU, O6'I)$ICHGHI/IC
MOJYYEHHBIX PEe3yJIbTaTOB M (OPMYIMPOBAHHUE BBIBOJIOB C HCIOJIB30BAaHHEM HayYHBIX
TIOHSTHI, TEOPUN U 3aKOHOB

VYMenune BJIAJETH CUCTEMOU OMOJIOTMYECKUX 3HAHUM, KoTopas
BKITIOYAET: OCHOBOIIOJIATAIONINEe OMOJIOTUYECKHE TEPMHUHBI W TOHATHS (KWU3Hb, KIETKA,
TKaHb, OpraH, OpPraHW3M, BHI, MOMYJIAIHUA, OKOCHCTEMa, OWoIleH03, Ouocdepa;
MeTaboJI3M, TOMEOCTa3, KJICTOYHBIM WMMYHHUTET, OMOCHHTE3 Oelika, OHWOTOJIMMEpHI,
JIMCKPETHOCTh, CAMOPETYJIALNS, CaMOBOCIIPOU3BEACHHUE, HACIIEICTBEHHOCTh, HU3MEHYH-
BOCTb, DHEPT03aBUCUMOCTb, POCT U PA3BUTHE);

Ouonormueckue Teopud: kimetouHas teopus T. llIBamma, M. lllnefinena, P. Bupxona;
KJIOHaJIbHO-ceNleKTUBHOrO uMMyHHuTeTa Il Opmux, W.W. MeuynukoBa, XpomMocoMHas
Teopust HacienctBeHHocTr T. Moprana, 3akoH 3apopsiimieBoro cxozictsa K. bapa,
sBoMtoIMOHHass Teopus Y. JlapBuHA, CHHTETHYECKass TEOPHUS OSBOJIOLUH, TEOpHUs
anTponoreneza Y. Jlapuna; Teopus  Ouoreoueno3a B.H. Cykau€ma; yueHue
H.W. BaBunoBa 0 1eHTpaX MHOrooOpa3us M MPOHCXOKICHUS KYJIBTYPHBIX PACTCHHM,
yuenue A.H. CeseprioBa 0 IyTsX U HalpaBJiIeHUAX 3BOMOLMY, yueHue B.M. Bepnaznckoro
— o buocepe);

3aKOHBI (eOMHOOOpa3Hs IMOTOMKOB IIEPBOIO TOKOJICHHS, DACIICIUICHHUS MPU3HAKOB,
HE3aBUCUMOT0 HacjeloBaHus Npu3HakoB ['. MeHnens; ClemnjeHHOro Hacle0BaHus MpH-
3HAKOB M HapylleHUs cuerieHus TeHoB T. MopraHa; TroOMOJIOTMYECKHX pSIOB B
HacyencTBeHHOoM usmeHuuBocty H.J. BaBuiosa; renernueckoro pasHosecus k. Xapau
u B. BaitnGepra; 3apojsimeBoro cxojctsa K. bapa; Onorenernueckuii 3akon . ['ekkens,




Kon nposepsiemoro
TpeOOBaAHUSI

IIpoBepsieMble TPeGOBAHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHS OCHOBHOM
o0pa3oBaTeJbHOM NPOrPaMMbl CPeIHero 0011ero 00pa3oBaHus

®. Mromepa);
MIPUHIAITE (UCTOTHI TaAMET, KOMIUIEMEHTapHOCTH);
npasuwina (MuHumyma HO. JIubuxa, 5KOJIOTMYECKOH NHpaMUAbI 4YUCEN, OHOMAacCchl U
SHEpTUn);
runote3sl  (koamepBaTHoM A.U. Omapuna, mnepBuyHoro OymboHa Jlx. XousjeiHa,
mukpochep C. Dokca, pudbozuma T. Yek)

YMenue pemaTh ITOUCKOBBIE OHoIorN4YecKue 3aJ1a4H; BBLISIBIIATE
MIPUYHUHHO-CIICACTBEHHBIE CBS3M MEXIY UCCIEAYEMBIMH OMOJIOTHYECKUMH OOBEKTaMH,
MPOIleCCaMH W SIBIICHUSMH; JEJIaTh BBIBOJBLI W IPOTHO3BI HA OCHOBAHHWH IOJTYYCHHBIX
pe3yIbTaToB;

COCTaBJISITb TCHOTUIIMYECKHE CXEMBbl CKPEIIMBAaHUS A pasHbIX THUIIOB HacleAOBaHUs
MPU3HAKOB Y OPTaHW3MOB, COCTaBJIATH CXEMBI IIEpeHOCAa BENIECTB M DHEPTHHU
B 9KocrcTeMax (I[eMy MUTaHUsI, TTAIIEBhIC CETH)

VYmenue YCTaHaBJIMBATh B3aMMOCBA3U MCXKIAY CTPOCHUEM U (l)yHKHI/IHMI/IC OpraHouaos,
KJIETOK Pa3HbIX TKaHeﬁ, OopranamMm “ CHUCTEMaMH OpPraHoOB Yy paCTeHI/Iﬁ, JKHUBOTHBIX H
YCJIOBEKA; MECKIY dTallaMHu obmena BCHICCTB, dTallaMHU KJIICTOYHOI'O ITHMKJIAa U )KU3HCHHBIX
IMUKJIOB OpPraHU3MOB, 3TalaMu 3M6pPIOHaJILHOTO Ppa3BUTHUA; TCHOTUIIOM H (beHOTI/IHOM,
(beHOTI/Il'[OM u Q)aKTOpaMI/I Cpeanbl O6I/ITaHI/I$[; nponeccaMn 5BOJIFOIIUU; ABWIXXYIIUMH CHU-
JJaMHA aHTPOIIOIC€HE3d, KOMIIOHCHTAMU PA3JINYHBIX 3KOCUCTEM U HpI/ICHOCOGJ'IeHI/ISIMI/I K
HUM OpPTraHU3MOB

YMeHHe BBIIESNATh CYLeCTBEHHbBIE IPH3HAKH:

CTPOEHUS BUPYCOB, KIETOK HPOKAapUOT U 3yKapHUOT; OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpPraHW3MOB, BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM H OHochepsl; CTpOeHMs] OpPraHoB H
CHCTEM OpraHOB pACTEHHH, J>XHBOTHBIX, YEIIOBEKa; IIPOIECCOB JKM3HEACATCIHHOCTH,
MPOTCKAIMMX B OpTraHU3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIOBCKA, GI/IOHOFI/I‘ICCKI/IX
IPOLIECCOB: OOMEeHa BemlecTB (MeTabonu3M), MHpOpMAIMKU U TNPEBPALICHUS SHEPTHH,
OpOXeHUs, aBTOTPO(PHOTO MW TETEPOTPO(GHOrO THIIOB MHTAHHUS, (QOTOCHHTE3a U
XEMOCHHTE3a, MHUTO3a, Meio03a, TaMeTOoreHe3a, SMOpHOTeHe3a, MMOCTIMOPHOHAIBLHOTO
pasBUTHS, pPasMHOXKEHMSA, WHAMBUAYAJIbHOTO pAa3BUTUS OpraHn3Ma (OHTOTEHE3a),
B3aMOJICHICTBUSI ~ TEHOB,  IeTepo3uca;  JEWUCTBUIH  HMCKYCCTBEHHOro  0TOOpa,
CTaOITM3HPYIOIIETO, TBIKYIIETO M Pa3phIBAIOIIET0 €CTECTBEHHOTO 0TOOPA; aJlIoNaTpH-
YECKOTO U CHUMITATPUYIECKOTO BHI000Pa30BaHMS; BIMSHAS JBIKYIIUX CHJI DBOJIONUH Ha
reHo(oHJl TMOMYJIALMK; MPHUCIOCOOJIEHHOCTH OpPraHM3MOB K cpele OOWTaHus,
YepCaAOBaAHUA HaHpaBJ’IeHI/Iﬁ 9BOJIIOLIMHU; KPYroBOPOTa BCHICCTB M IIOTOKA OJHEPruu B
9KOCHUCTEMAX

CchopMHpPOBaHHOCTE YMEHHUSI BBIICNATH CYIIECTBCHHBIC IPHU3HAKH BHPYCOB, KIETOK
OPpOKapuoOT M JYKApUOT, OJHOKJICTOYHBIX W MHOI'OKJICTOYHBIX OpraHu3mMoB, BHUIOB,
OHMOTEOIICHO30B U YKOCHUCTEM;

0COOCHHOCTH TIPOLIECCOB OOMEHAa BEHIECTB M IPEBPANICHUS DJHEPTHH B KIETKE,
(boTocHHTE3a, TUIACTHYECKOTO W JHEPreTHYECKOro oOMeHa, XEeMOCHHTE3a, MHTO03a,
Meﬁ03a, OIUIOAOTBOPCHUA, PA3BUTHUA W PA3SMHOXCHUA, HWHAUBUAYAJIIBHOI'O Pa3sBUTUA
opranm3Ma (OHTOTE€He3a), OOprObI 3a CYIIECTBOBaHHE, €CTECTBEHHOTO OTOOpa,
BHI000pA30BaHUs, NPHUCIIOCOONIEHHOCTH OpPraHW3MOB K Cpele OOWTaHHs, BIHSHUSL
KOMIIOHCHTOB 9KOCHCTEM, aHTPOITIOICHHBIX W3MEHEHUI B DKOCHCTEMAX CBOEU MCCTHOCTH,
KpPYTOBOPOTA BEIIECTB U NPEBPAICHUS SHEPTHHU B OHochepe

YMeHHe HUCIOoIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OHOJIOTHYECKYI0 TEPMUHOIOTHIO
U CHUMBOJIMKY JUISA JOKa3aTeIhCTBA POJICTBA OPTaHU3MOB PAa3HBIX CHCTEMATHUECKHX
IPYII; B3aMMOCBS3M OPraHM3MOB U Cpejibl OOMTAHUsS;, CIMHCTBA YEJOBEYECKHUX pac;
HEOOXOMMOCTH 3JI0POBOTO 00pasa >KHM3HH, COXpaHCHHS pPa3HOOOpa3usi BHJIOB M DKO-




Kon npoBepsiemoro IIpoBepsieMble TPeGOBAHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHS OCHOBHOM
TpeGoBaHUA 00pa3oBaTe/IbHON MPOrpaMMbl CpeHEro 001ero 00pa3oBaHus

CHUCTEM KaK yCJIOBHUs COCYHICCTBOBAHHWA IIPUPOABI U YEJIOBEYCCTBA

YMeHHE KPUTHYECKH OICHUBATh HHMDOPMALHUIO  OHOJIOTHYECKOTO  COMACPIKAHUS;
HMHTEPIPETUPOBATh ITUYECKUE AaCHEKThl COBPEMEHHBIX HCCICIOBAHHIA B OHOIIOTHH,
MEIWIHE, OWOTEXHOJOTHWH; PAacCMaTpUBATh TIIIOOAIBHBIE AKOJIOTUYECKHE IPOOIEMBI
COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3HIINIO

HNEPEYEHDB 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA EI'D ITIO
BNOJIOTNHA

Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1 buonorus xak HayKa. JKuBble cUCTEMBI M UX N3Yy4CHHC

CoBpemeHHast OHOIIOTHSI — KOMITICKCHAs Hayka. bromornueckie HayKu

U m3ydaemple uMH Tpobnemel. DyHIaMeHTalbHBIE, MPUKIANHBIE W TIONCKOBBIE HAay4YHEIC
UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHne OuONIOTHUH B (OPMUPOBAHMM COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHBI MUpA.
[podeccun, cBszannbie ¢ Ononorueil. 3HaueHHE OMOJIOTHH B MPAKTHYSCKOH AEATEITFHOCTU YEeTIOBEKA!
MEJHLKHE, CEJIbCKOM X03HUCTBE, MPOMBIIUIEHHOCTH, OXPaHe NPUPOAbI
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JKubie cucrteMbl Kak mpeaMeT u3ydeHus Ouosnorud. CBOWCTBA IKHMBBIX CHCTEM: EIHHCTBO
XUMHUYECKOTO COCTaBa, MUCKPETHOCTh M IEIOCTHOCTH, CIOXXHOCTh M YHOPSIOYEHHOCTh CTPYKTYPHI,
OTKpPBITOCTh, CAMOOPTaHMW3aIUsI, CAMOBOCIPOM3BEIACHUE, Pa3APAXKUMOCTh, W3MEHUYMBOCTh, POCT U
12 pa3BUTHE.

' YpoBHM OpraHu3alliy >KUBBIX CHUCTEM: MOJEKYJSAPHBIM, KJIETOYHBIM, TKAHEBbIN, OpraHU3MEHHBIM,
MOMYJIAIIMOHHO-BUIOBOM, ~ 3KOCHUCTEMHBIH  (OMOreoneHoTHuecknii), Ouochepubiid.  I[Iporecchl,
MIPOUCXOJISIIHNE B XKUBBIX cucTeMax. OCHOBHBIC TIPU3HAKHU KHBOTO. JKH3Hb Kak JopMa CyIeCTBOBaHHUS

MaTepuu

Metoasl Ouonmormdeckoil Hayku. HaOmromeHue, wu3MepeHHe, OJKCIEPUMEHT, CHUCTeMaTh3allus,
MmeTtaaHanu3. [loHATHe O 3aBHCUMOII M HE3aBUCUMOU nepeMeHHOW. [lmaHupoBaHHE >KCIIEpUMEHTA.
[TocranoBka u mpoBepka rumote3. HyneBas rumote3a. [loHsiTHe BBIOOPKHM U €€ OCTOBEPHOCTH.
Pazbpoc

B OMosornyecknx JaHHbIX. OLeHKa IOCTOBEPHOCTH MOMYYSHHBIX Pe3ylbTaToB. [IpUUNHBI HCKaKEHUS
pe3ynbTaToB KcnepuMenTa. [IoHATHE CTaTHCTHYECKOTO TECTA
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2 KiteTka xak Ouosiorndeckas cucreMa

Knetka — cTpyKTypHO-(QYHKIIMOHABHAS COUHAIA JKUBOTO. MCTOpHS OTKpHITUS KIETKA. PaboThb
P.T'yka, A.JleBenryka. Kierounas teopus (T.IIBann, M. llneiigen, P.BupxoB). OcHoBHbIE
2.1 TOJIOKEHHUS] COBPEMEHHOM KIIETOYHOMN TEOPHH.

Metonsl MOJEKYISIPHOM WM KJIETOYHOH OHOJOTHU: MHKPOCKOIHUS, XpoMaTorpadums, 3iekrpodopes,
METOJ MEUCHBIX aTOMOB, Ju(PepeHINATEHOE IEHTPHPYTHPOBAHNE, KYIbTHBUPOBAHUE KIIETOK




Kon

2.2

IIpoBepsieMblii 3J1eMEHT COACPKAHMS
XUMHUYECKHI COCTaB KIETKA. Makpo-, MUKpO- W YJIbTPaMHKpPOAJIEeMeHTH. Boma um e€ pomp Kak
pacTBOpUTENsl, PEareHTa, y4acTue B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPETYJSIMU. MUHEpaabHbIe
BEIIECTBA KJIETKHU, UX OHoJIorHueckast poiib. Poslb KATHOHOB U AHUOHOB B KIIETKE.
Buonornueckue mnomuMepbl. benku. AMHMHOKHMCIOTHBIM cocTaB OenkoB. CTpyKTypbl OenKoBOIt
MoJeKynbl. IlepBuuHast cTpykTypa Oenka, MenTHIHAS CBA3b. BTopwuHas, TpeTWdHas, YeTBEPTHUHAS
CcTpyKTyphl. [Jenarypamus. CpoiictBa OenkoB. Knaccupukanus OenxoB. buonormdyeckue (yHKINM
OEeIKOB.
VYraesoasl. MoHOCaxapuIbl, AUCaXapUIbl, OJIMTOCaXapyuabl U moaucaxapuasl. OOLMil I1aH CTPOSHUS
U (QU3UKO-XMMHUYIECKHE CBOMCTBA YIIIEBOIOB. bromorndeckue GyHKIINH yTIIEBOIOB.
Jlunuer. TappodmnbHO-THAPODHOOHBIE CBOICTBA. Knaccuduxarnms
yununoB. Tpurnmunepuasl, Gochomumuasl, BOCKH, CTepoupl. buonornyeckue  QyHKIMH  JIMIHIOB.
OOmmue cBOWCTBa OMOJIOTNYECKUX MEMOpaH — TEeKy4ecThb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO, MTOJIYIIPO-
HULIAEMOCTb.
Hyxnennossie xucnotel. [JHK m PHK. Crpoenme nyknemHoBbIX kucioT. Hykneorumsr. [Tpuammm
kommeMeHTapHocTu. IIpasuno Yapradda. Crpykrypa JHK — nBoiinas cnupans. MecToHaXOXKAECHUE
u 6uonorndeckue pynkuuu JJHK. Buast PHK. @ynkinu PHK B knetke.
Crpoenue moiekyibsl AT®. Makposprudeckue cBsizu B Mojekyie AT®. buonornyeckune QyHKIHM
AT®. BoccTaHoBIIeHHBIE IEPECHOCUYHKH, MX (GyHKIHMHU B KiteTke. CekBennpoBanue JJHK.
CrpykrypHass Ouonorusi: OHOXMMHUYECKHE M OMOQHU3MUYECKME HCCIECJOBaHMS COCTaBa W
IPOCTPAHCTBEHHON CTPYKTYPbl OOMOJIEKY I

2.3

THIBI KIETOK: 3yKapuOTHUECKas U IpokapuoTHdeckas. CTpyKTypHO-(DYHKINOHANEHBIE 00pa30BaHMUs
KJICTKH.

CrpoeHue npokapuoTuueckoit knetku. Kinerounas cteHka 6axkrepuit u apxeil. OcoOEHHOCTH CTPOEHUS
reTepoTpoHOM U aBTOTPOPHOHN MPOKAPUOTHIESCKHUX KJIETOK. MECTO M POJIb MPOKAPHOT B OMOIIEHO3aX.
CtpoeHne W (QYHKIMOHHPOBAaHHE OyKApHOTHYECKOW kieTku. [lma3smatmueckas wMeMOpana
(mmazmanemMma). CTpykTypa  IUIa3MaTHUecKo  MeMmOpaHbl.  TpaHCIOPT  BEIIECTB  uepes
IUIa3MaTHYECKyI0 MeMOpaHy: HaccuBHBIN (quddysus, obnmeruéHHas audQys3usi), aKTHUBHBIA (Iep-
BHYHBIH W BTOPHYHBIA AaKTHUBHBIA TpaHcmopt). [lomympoHunaemocts MeMmOpaHbl. Pabora
HATPHUH-KAIMEBOTO HAacoca. DHIOIMTO3: HMHHONIWTO3, (arommro3. Dk3omuTo3. KierouHas creHKa.
CrpykTypa 1 (GYHKIH KJIETOYHOH CTCHKH PAacTEeHUil, TpuOOB.

Huromnasma.  Lutozomb.  [utockener.  JIpmwxkeHwe  nutoriasmbl.  OpraHowabl  KJIETKH.
OnHoMeMOpaHHBIE OpraHoWAbl KIETKW: 3HAormazMarudeckas cets (OIIC), ammapar [Nombmxw,
JH30COMBI, UX CTpoeHHEe U (HyHKIuH. B3anMocBs3b 0THOMEMOPaHHBIX OPTaHOMAOB KICTKH. CTpocHHE
rpaHyJspHOro peTukyiayma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ magkuit
(arpaHynspHBIH) SHIOMIa3MaTHYeCKUN peTukyiayM. CekperopHas ¢(yHkuus anmapata [onbmki.
TpancnopT BemiecTB B KiieTke. Bakyonu pactutenbHbIX kieTok. Kinetounsrii cok. Typrop.
ITomyaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHAPHH, IIACTHIBL.

CrpoeHne M (YHKIMH MHUTOXOHAPHHA M IacTHl. lIlepBuduHBIe, BTOPUYHBIE M CIIOXKHBIC IITACTHIIBI
(hOTOCHHTE3UPYIONTNX IYKAPHOT. XJIOPOILIACTHI, XPOMOILIACTHI, JIEUKOIUIACTHI BBICIIINX PACTCHUN.
HememOpannsie opranounasl kinetkn CrpoeHne M (QyHKINM HeMEeMOpPaHHBIX OPTAaHOMIOB KIJICTKH.
Pubocomsl. MukpogunamenTsl. Mbleunsle kiaeTkd. MukpoTpyoouku. Knerounsrit ientp. CtpoeHue
U IBI)KEHHE )KTYTHKOB M pecHIHUEK. MUKPOTPyOOUKH IHUTOILTA3MBL. L{eHTpHOmIb.

Anpo. Obonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKHM, WX CTPOCHHE M (YHKIHH. SIepHBIi
OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pacIOIOKEHHE XPOMOCOM B HMHTepdasHOM szipe. bemku
XpOMAaTHHA — TUCTOHBI.

Knerounsle BkmiodeHns. CpaBHHTENBHAs XapaKTEPHCTHKA KIETOK JYKapHOT (pacTUTEIHHOM,
KHBOTHOH, TPHOHOIT)
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2.4

IIpoBepsieMblii 3J1eMEHT COACPKAHMS
AcCCUMWIALMS U TUCCUMUIIALMS — JIBE CTOPOHBI MeTabonn3ma. Tumbl oOMeHa BEeLIeCTB: aBTOTPOQHBIN
W TeTepOTpO(HBINA. YYacTHe KHCIOopoJa B OOMEHHBIX Ipolleccax. DHepreTudeckoe obOecredeHue
kietku: mnpeBpamieHne AT® B oOMeHHBIX mporeccax. DepMEHTATHBHBIA XapakTep peakuuil
KJIETOYHOTO MeTabonmu3Ma. DepMeHThI, HX CTpOeHHE, CBOHCTBA U MeXaHu3M jeiicTBusa. KodepMeHThI.
Otinunst pepMEeHTOB OT HEOPraHHUYECKUX KaTaIU3aTOPOB. Bellkn-akTHBaTOPBI M OENKU-UHTUHOUTOPHI.
3aBUCHMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIM OT Pa3INYHbIX (PAKTOPOB.
[lepBUYHBIA CHHTE3 OPraHUYECKHUX BeEIIeCTB B KieTke. DoTocunTe3. Poib XJIOpOIIIACTOB B Mpoliecce
¢dorocunreza. CeroBas u TeMHOBass (asbl. [IpogyKTUBHOCTE (OTOCHHTE3a. BimsHUe pa3mrmyHBIX
(hakTOpoB Ha CKOPOCTh (POTOCHHTE3A. 3HAUCHHE (DOTOCHUHTE3A.
XemocuHTe3.  Pa3HOOOpaswe  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPHUPHUIMPYIONHE  OaKTepuw,
Kene300aKTepun, cepodaKTepHH, BOIOPOIHbIE OaKTepHy. 3HAaUeHHE XEeMOCHHTE3a.
AHadpoOHbIe opranu3Mbl. Buabl Opoxkerus. [IpoaykTel OpOKEHUS M UX HCIONB30BAHUE YCIOBEKOM.
AHa3p00HBIC MUKPOOPTaHU3MbI KaK 00BEKTHI OMOTEXHOJOTHH U BO30YAUTEIN OOJIe3HEH.
AdpoOHbIe OpraHu3Mbl. JTambl dHepreruueckoro obmena. IloaroroBurtensHbli 3tam. [nmukonu3 —
OECKHCIIOPOHOE pacIIeIIeHUE TITIOKO3HI.
buonornueckoe OKHCICHHME, WM KICTOYHOE IbIXxaHWe. PoJb MUTOXOHIpHWI B Ipoleccax
Ouosoruueckoro okucienus. Iluknnueckwe peakuun. OxucnutenapHoe  (ochopunupoBaHue.
[IpenmyimecTBa a’poOHOTO TyTH OOMEHa BEIIECTB Tepex  aHadpoOHBIM. O(P(HEKTUBHOCTH
SHEPreTHYECKOro 0OMeHa

2.5

Peakumn matpmuaHOro cmnTe3a. [IpMHIMI KOMIZIEMEHTapHOCTH B PEaKOMSAX MATPUYHOTO CHHTE3a.
Peanmzanms HacnencTBeHHOM wH(pOpManuu. [eHeTHYeCKWid KO, ero CBOWCTBA. TpaHCKPUIIIHAS —
MaTpuuHblii cuHTe3 PHK. IIpHHIMNBI TpaHCKPUMNIMHU: KOMIJIEMEHTAPHOCTh, AHTUIAPAJUIECIBbHOCTD,
aCUMMETPUYHOCTb. TpaHcimsinus U e€ stambl. Ydactue TpaHcnopTHeix PHK B Onocunrese OGenka.
Ycnous OnocunTe3a Oenka. KoaupoBanne aMHHOKUCIIOT. Poiik pubocoM B OMOcHHTE3e OenKa.
Opranmzaiysi T€HOMa Yy TPOKApHOT M JYKAapHOT. Perymsamms akTUBHOCTH TE€HOB Yy IPOKapHOT.
I'unoreza onepona (®. JKako0, XK. Mano). Perynamus oOMeHHBIX TpolieccoB B KieTke. KieTouHsrii
rOMeocCTas.

Bupycsl — Hexnerounsle (popMbI KH3HH W OOJHTaTHBIE MapasuThl. CTPOCHNWE MPOCTHIX M CIIONKHBIX
BHPYCOB, PETPOBHPYCOB, OakTepruodaros.

Bupycubele 3abosieBaHusl uelloBeka, >KMBOTHBIX, pacteHuid. CIIMJ, COVID-19, couumansable U
MEJIMIIMHCKHE TTPOOJIEMBI

2.6

Knerounsrit muki, ero mepuombl u perymimus. Wuatepdaza m muto3. OCOOCHHOCTH IPOIECCOB,
mporekaronmx B mHTepdasze. IlogroroBka  KIeTKM K  JeNIeHUIO.  [IpecHHTETHUYECKUI
(MOCTMHUTOTHYECKUIT), CHHTETHYECKHH M MOCTCHHTETHUECKHH (TPEMUTOTHUECKMH) IIEPHOJIBI
uHTEp(A3bIL.

Marpuunstit cuate3 JIHK — permnmukanms. [lpuxnuner perumkanuu JIHK: koMrmemeHTapHOCTS,
MOJIyKOHCEPBATUBHBIM CHUHTE3, aHTUIapaienbHocTh. Mexanu3Mm peruidkaunun JJHK. Xpomocomsr.
Crtpoenue xpomocom. TemoMepsl u Tenomepaza. XPOMOCOMHBIM HaOOp KIETKH — KapUOTHIL.
JMmmonTHBIN ¥ TarionIHBINA Ha0opBl XpoMOcoM. I'oMOTIOTHYHBIE XpOMOCOMEIL. [10J10BBIE XPOMOCOMBI.
Henenue xinerkn — muro3. CTaaum MUTO3a M HPOHUCXOIAIIME B HHUX IPOLECCHL. THIBI MHUTO3a.
Kapuokunes u nuroxuHe3. buonornyeckoe 3HaueHMe MUTO3a. Perynsuuss MUTOTHYECKOIrO LIMKJA
KJeTkd. [IporpaMMupyemast KiieTouHasi THOENb — arornTo3.

DYHKIIMOHAIIbHAS TECHOMHUKA

OpraHu3M Kak OHOIOrHYecKast CUCTeMa
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3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHMS
OHOKJIETOUHBIE, KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPraHU3Mbl 1 MHOTOTKAHEBbIE OPIaHU3MBI.
®dopMbl pa3MHOKEHHST OpraHu3MOB: Oecrioioe (BKITIOYasi BEreTaTUBHOE) M T0JI0BOe. Bubl Gecrionoro
Pa3sMHOXKEHHS: TOYKOBaHKE, CIOPYIISUS, (hparMeHTaNus, KIOHHPOBaHHE.
[TonoBoe pasmuoxkeHue. [lomoBble KieTKW, WM ramerbl. Meiio3. Craguu Mmeiio3a. IloBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonorndeckuit cMbIC Meiio3a 1 MoJI0BOro Tporecca. Melo3 u
€0 MECTO B KM3HEHHOM LIUKJIE OPraHU3MOB.
IIpensapoasimeBoe pas3ButHe. l'ameroreHe3 y >KUBOTHBIX. llomoBble »kene3pl. OOpa3oBaHue U
pa3BUTHE TIONOBBIX KJIeToK. CriepmaToreHes u ooreHe3. CTpoeHHe MOJIOBbIX KIeToK. OIIoI0TBOpEHHE
u SMOpPHOHAJIBHOE pa3BUTHE KHUBOTHBIX. CHOCOOBI OIUIONOTBOPEHHS: HApy)KHOE, BHYTpEHHEE.
[TapTenorenes.
WnauBunyansHoe pa3BUTHE OpraHU3MOB (oHTOreHe3). Ctaauu SMOpUOreHe3a JKUBOTHBIX (Ha MpUMepe
narymkn). Jpoonenne. Tunsl qpobnenus. Oco0eHHOCTH APOOISHUS MIIEKOUTAIOIHX. 3apObIIIeBbIe
TUCTKU (TacTpyIniust). 3aKiajKa OpraHOB W TKaHEH W3 3apOIBIIIEBHIX JIICTKOB. B3anMHOe BimsHEE
yacTell pPa3BHBAOIIETOCS 3apojbliia (SMOpHOHANbHAS WHAYKIMS). 3aKkiajKa IUlaHa CTPOSHHS
KUBOTHOTO KaK pe3yabTaT MEPapXWUYECKHX B3aUMOJCHCTBUN TeHOB. BriusHMe Ha SMOpHOHANIBHOE
pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.
Poct u pa3suTHe )xuBOTHBIX. [TocTaMOproHanbHEIN Tiepuo. [Ipsmoe u Henpsimoe pa3BuTHe. Pa3Butne
¢ Metamop(}o30M y 6ecII0O3BOHOYHBIX W TTO3BOHOYHBIX JKUBOTHEIX. bHOIOTHYecKoe 3HaUeHHEe MIPSIMOTO
W HEMpsSIMOTO DPAa3BUTHS, HUX PACIpOCTpaHEHHe B Npupoie. Tumbl pocTa KHUBOTHBIX. DakTopsl
PEryIsLMU POCTa KUBOTHBIX M uenoBeka. CTaluu MOCTIMOPHOHAILHOTO Pa3BUTHS Y >KMBOTHBIX H
yenoBeka. [lepronapl oHTOreHesa yeaoBeka.
PasmHOXeHWe U pa3BuThe pacteHuid. ['aMmeTodut u ciopoput. Melio3 B )KH3HEHHOM LUKJIE PACTCHHM.
Ob6pa3oBanue crnop B mporecce Meifoza. I'amerorenes y pacteHuil. OIUIONOTBOPEHHE M Pa3BUTHE
pPacTUTENBHBIX OpraHu3MoB. JIBOWHOE OIUIOJOTBOPEHHME Y IIBETKOBBIX pacTeHuidl. OOpa3zoBaHHE U
pa3BUTHE ceMeHU. MeXaHU3MBbl PeryJisilii OHTOT€HEe3a Y PACTEHUH 1 )KHUBOTHBIX

3.2

Ucrtopusi craHOBNEHHsSI W pa3BUTHS TEHETHKM Kak Haykd. OCHOBHBIE TE€HETHYECKHE MOHATHUA U
CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMEI, aJNIEJIbHBIE T€HbI, ATbTEPHATUBHBIC MTPU3HAKA, TOMUHAHTHBIN
W PEIECCHBHBIN MPH3HAK, TOMO3UI0Ta, TETEPO3UroTa, YUCTAS JIMHUSA, THOPUIBI, TEHOTHUII, (DEHOTHIIL.
OCHOBHBIE METOJIbl TEHETHKH: THOPUIOIIOTHYECKUN, ITUTOIOTHYECKUNA, MOJIEKYJISIPHO-TeHETHIECKUI

3.3

MoHorubpuaHoe ckperiuBanue. [IepBrlii 3akoH MeHIensl — 3aKOH €AMHOO0pa3Hs THOPHIIOB MEPBOTO
nokosieHust. [IpaBuiio nomuHupoBaHusi. Bropoii 3akoH MeHenst — 3aKOH paclleryieHUs] IPU3HAKOB.
I{uTonoruueckre OCHOBBI MOHOTHOPUAHOTO CKpEIINBaHUs. [ MIIoTe3a YNCTOTHI raMerT.
AHnanusupyrouee ckpemuBaHue. IIpomexyTouHblid  XapakTep HacieaoBaHus. PaciueruieHue
MIPU3HAKOB TP HENIOJIHOM JTIOMUHHUPOBAaHUU.

JduruOpugHoe ckpeuBanue. TpeTuil 3akoH MeHzaens — 3aKOH HE3aBUCHMOTO HAcJIeIOBaHUS
MpU3HAKOB. LlUTOIOrHYEeCKHEe OCHOBBI TUTHOPHIHOTO CKPEIUBAHUSI.

CuerutenHoe HacnenoBaHue Tpu3HakoB. Paborel T. Moprana. CreruieHHOe HaciieloBaHHE T'€HOB,
HapyILIECHUE CLEIUIEHU MEKAY F'eHaMU. XpOMOCOMHAs TEOPHsl HACIEICTBEHHOCTH.

I'eneruka nosna. XpoMOCOMHBIM MEXaHU3M OIPENENEeHUs 1oIa. AyTOCOMBI

U II0JIOBbIE XPOMOCOMBI. ['OMOraMeTHbIN U reTeporaMeTHbIN 1ojl. I'eHeTuueckas CTpyKTypa M0JIOBBIX
xpomocoM. HacnenoBanue nNpu3HAKOB, CLEIICHHBIX C ITOJIOM.

I'enotnm kak nemoctHast cucrema. [eloTponus — MHOKECTBEHHOE JICHCTBUE FeHa. MHOKECTBEHHBIN
ajenusM. Bzaumoneiictsue HeasuienbHbix reHoB. KoMiuieMenTapHocTs. Onucras. IlonuMepust
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3.4

IIpoBepsieMblii 3J1eMEHT COACPKAHMS
B3aumogeiictBue TeHOTHIIAa W cpelbl Npu (GopMHpoBaHWU (eHoTuna. VM3MEHYHMBOCTh NPHU3HAKOB.
KauecTBeHHBIE W KOJNMYCCTBCHHBIC TMPH3HAKH. BHIBI W3MEHYMBOCTH: HEHACICICTBEHHAs U
HAaCJIeICTBCHHAS.
MoaudukanonHass U3MEHYMBOCTh. Poib  cpeabl B (opMUpOBaHUM — MOTU(PHUKAUOHHOMN
M3MEHYMBOCTH. Hopma peaknum mnpu3Haka. BapwallMOHHBIM ps W BapHallMOHHAs KpUBas
(B. HMoranncen). CroiicTBa MOIU(PUKAIIMOHHONW U3MECHUUBOCTH.
I'eHOTHUIIMYECKAS U3MEHUYHUBOCTh. CBOMCTBA T€HOTHUIIMYECKOM M3MEHUYMBOCTH. BUIBI T€HOTUIINYECKOM
M3MEHYUBOCTH: KOMOMHATHBHAS, MyTallMOHHASL.
KomOnHaTuBHAsS W3MEHYMBOCTh. Mei03 ¥ TIOJOBOM Tporecc — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTH. P0Oibh KOMOWHATHBHON W3MEHYMBOCTH B CO3JIaHHUM TEHETHYECKOTO Pa3HOOOpa3Hs B
npeenax OAHOro BUA.
MyTannoHHass U3MEHYUBOCTh. BUIBI MyTanuii: TeHHBIE, XPOMOCOMHBIC, FeHOMHBIC. CIIOHTaHHBIC U
MHAYIIUPOBAHHBIE MyTallMH. SIIEepHBIC W IUTOIIa3MaTHUecKue MyTanuy. CoMaTHYeCKHEe W IMOJIOBBIC
MyTanuu. [IpuYuHBl BO3HMKHOBEHWS MyTamuid. MyTareHbl M WX BIUSHHE Ha OpPraHW3MBL.
3aKOHOMEpPHOCTH MYTAIIMOHHOTO TIpoliecca. 3aKOH TOMOJOTHYECKUX PSIOB B  HAcIeICTBEHHON
n3menunBoct (H.M. BaBuios). BHesnepHas n3MeHUMBOCTD M HACJIEICTBEHHOCTD

3.5

Kapuotun wuyemnoBeka. MexayHapoaHas MporpaMMa HCCIEIOBAaHUS TEHOMa dYelloBeKa. MeToms
HU3y4YEHUS TCHETHKHU YyeJIOBEKa: reHeaJIOTHYECKUH, OJIM3HELOBEINH, IIUTOIeHETUYECKUH,
MONYJISIIUOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-TEHETUUECKH. CoBpeMeHHoe OmpeJIeIIeHUE
TEHOTHITA: TIOJITHOTEHOMHOE CEKBEHHPOBAaHWE, TECHOTHIHPOBAHWE, B TOM YHCIE C I[TOMOIIBIO
[11[P-ananmu3a. HacnencTBeHHble 3a00iieBaHWs  YelIOBeKa. [ '@HHbIE M XpOMOCOMHBIE —OOJIe3HU
yenoBeka. bonesHu ¢ HacIeCTBEHHO! MpeApacioNoKeHHOCTRI0. 3HaUYeHHE MEAUIIMHCKON TEeHETHKH B
MPeIOTBPAIlEHUH U JICUSHUH TeHEeTHUECKUX 3a00eBaHmii yenoBeka. CTBOJIOBBIC KIETKH

3.6

JomecTukamusi U celeknus. 3apokKIeHue CceleKunu | noMmecTtukanuu. Ydenwe H.U. BaBuiosa o
[EHTPaxX TPOUCXOXKACHUS M MHOT000pasus KYJIbTYpHBIX pacTeHuil. Poib celeknuu B CO3MaHUN
COPTOB PAcTeHUH W MOPOA >KUBOTHBIX. COpT, MOpoja, IITaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacyeCcTBeHHOU n3MenunBoctr H.W. BaBumnosa, ero 3HaueHue A5 CENEKIMOHHOM PadOTHI.

MeToapl CeNeKIIMOHHON paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIM W WHIUBWAYAIbHBIA. DTarbl
KOMOWHAITMOHHOW CeJieKITuK. VcrbITaHne MPOW3BOAMTENCH MO MOTOMCTBY. OTOOp MO TEHOTHIY C
MTOMOMIBIO OIIEHKH (DEHOTHUIIA TOTOMCTBA M OTOOP 10 TEHOTHUIY ¢ moMolIbio ananm3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CEeNCKIIMOHHON pa0oThl. PaguallMOHHBIA M XUMHYECKUH
MyTareHe3 Kak WCTOYHHMK MyTalMid y KyJAbTYPHBIX (DOpM OpraHu3MoB. Vcrmonbp3oBaHHE T€HOMHOTO
pPENaKTHPOBAaHUSA W METOAO0B pekoMOMHAaHTHBIX JIHK s monydeHwss MCXOTHOTO MaTepuaia s
CEJICKIIMH.

[Tonyuenune nonumuonsoB. BHyTpuBuaoBas rudpunnzanus. bau3kopoacTBEHHOE CKpellMBaHUE, WU
nHOpuaAMHT. HepoicTBeHHOe CKpeluBaHWe, WIA ayTOpUAMHT. ['eTepo3nuc W ero MNPHYUHBL
Hcnonp3oBanue rereposuca B cenekuud. OtnanénHas ruOpuamsanusa. [IpeogonieHune Oecrionus
MEXBHUJIOBBIX THOPUIIOB. JIOCTHIKEHUS CENIEKITUH PACTEHUH U KUBOTHBIX

3.7

OOBeKTHI, HCHIONIB3yeMble B OMOTEXHOJIOTHH, — KJIETOYHbIE W TKaHEBBIC KYJIbTYPbl, MUKPOOPTaHU3MBI,
UX XapakTepucTuka. TpaauiMoHHas OWMOTEXHOJOTHWS: XJeOomedeHue, MOTydeHHEe KHCIOMOIOYHBIX
MPOAYKTOB, BUHOAENHE. Mukpobuomorunueckuii cuaTe3. OOBEKTH MUKPOOHOJIOTMYECKUX TEXHOJIOTHH.
[IpomsBoacTBO OenKa, aMHHOKHUCIIOT ¥ BUTAMUHOB. VICKyCCTBEHHOE OIIOOTBOpEHHE. PeKoHCTpyKIHs
SIMIEKIIETOK U KIIOHMPOBAHKE )KMBOTHBIX. METO TpaHCIUIAHTALMHU SAEP KIETOK.

XpoMocoMHass M TeHHas HMHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha M KOHCTPYMPOBAHHE
pexomOunanTHBIX JIHK. JlocTIKeHHS M TepCHEeKTHBBI XPOMOCOMHON M TEHHON HWHXXCHEPHH.
MenuuHCKHEe OMOTEXHOJIOTHHU. VICTI0Ib30BaHNE CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6pa3I/Ie OpPraHU4€CKOT0O MHUpa
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IIpoBepsieMblii 3J1eMEHT COACPKAHMS
Buonornyeckoe pazHooOpaszue opraHu3zmMoB. CoOBpeMeHHas CHCTeMa OPraHuIecKoTo Mupa. [IpuHIHITEI
KJIacCU(HUKANU OpraHu3MoB. OCHOBHBIE CHCTEMATHIECKUE IPYIIIBI OPTaHU3MOB.
OCOOEHHOCTH CTPOEHHSI U IKHU3HEIEATENIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuu, apxew,
OJTHOKJIETOYHBIE TPUOBI, OAHOKJIETOUYHBIE BOJIOPOCIH, APyrHe MpOTUCTHI. KolloHHAaIbHBIE OpTraHU3MBI.
JBIKeHrE OJHOKICTOYHBIX OpPraHM3MOB: aME&OOHMIHOE, JKTYTHKOBOE, pECHHYHOE. 3aIiuTa Yy
OJTHOKJIETOYHBIX OPTaHU3MOB. Pa3IpaKIMOCTh Y OHOKIICTOUHBIX OPraHI3MOB. TaKcHCh

4.2

MHoTrOKIIeTOUHbIE pacTeHHs. B3anMOCBsI3b 4acTeld MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl U
CHCTEMBI OPTaHOB MHOTOKJIETOYHOro opranm3Ma. OpraHmsMm Kak eauHoe Ienoe. TkaHu pacTeHuil.
Tunsl pacTUTENIBHBIX TKaHEH: 00pa3oBaTebHas, MOKPOBHAs, MIPOBOASAIIAS, OCHOBHAS, MEXaHUYECKasl.
OcobeHHOCTH CTpOoeHMs, (PYHKIMI 1 PACHIONIOKEHHS TKAHEH B OpraHax pacTeHHI

4.3

BereratuBHblE U TeHepaTHBHBIE OpraHbl pacTeHui. DyHKIMHM OpraHoB M cUCTeM opraHoB. Kapkac
pacteHuil. JIBM)KEHME MHOTOKJIETOYHBIX pPACTEHUW: Tpomu3Mbl M HacTuH. llormomenue BOBI,
VTJIEKUCIIOTO Ta3a W MUHEPAIBHBIX BEINECTB pacTeHWsMU. JlpixaHue pacteHuid. Juddysus razos
4yepe3 MOBEPXHOCTh KJIETKU. TpaHCIIOPTHBIE CUCTEMBI pacTeHHi. Brimenenue y pacteHuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuil. Kytukymna. CpencTBa macCHBHONM U XUMUYECKOU 3a1UThl. OUTOHIIHIBL.
PasgpaxxumocTs M perymsiiysi y OpraHu3MOB. Pa3fpakuMoCTh W PEryisiiusl Y MHOTOKJIETOYHBIX
pactenuil. POCTOBBIE BeleCTBa U UX 3HAYEHHUE

4.5

MHOroKkJIeTO4YHbIE KUBOTHBIE. B3aNMOCBS3b YacTell MHOTOKIIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U
CUCTEMbI OPraHOB MHOTOKJIETOYHOro opranm3ma. OpraHu3m Kak emuHoe 1enoe. ['omeoctas. TkaHu
JKMBOTHBIX M YejoBeKa. TWIIBI KUBOTHBIX TKAaHEH: SIUTEIHANIbHAS, COCAUHUTENILHAS, MBIIICYHAS,
HepBHasg. OCOOCHHOCTH CTpOeHUs, (QYHKIMH W PACHOJOXKCHHS TKAaHEH B OpraHax >KHBOTHBIX H
yeJloBeKa

4.6

OpraHel U CHCTEMBl OpPraHOB >XHMBOTHbIX. (DYHKIMM OpraHOB W cucTeM opraHoB. Omopa Tena
opranu3MoB. CKeseTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX >KMBOTHBIX. HapyKHBI M BHYTpEeHHHI
ckeser. CTpoeHHe U TUIIbI COEUHEHUS KOCTEH.

JIBIDKEHNE MHOTOKJICTOUHBIX JKMBOTHBIX. IluTaHuMe *XMBOTHBIX. IINTaHNE MO3BOHOUHBIX *XHBOTHBIX.
Hpixanue xuBoTHBIX. KoxkHOE ApIxaHue. XKabepHoe U IErouHoe JpIXaHue.

JbIxaHue MO3BOHOYHBIX UBOTHBIX. DBOJIOLMOHHOE YCJIOXHEHUE CTPOCHHUS JETKUX MO3BOHOUHBIX
KUBOTHBIX. JlpIXxaTenpHas cucTeMa 4YelloBeka. MexaHu3M BEHTWISALUUM JIETKUX Yy NOTHL U
MJIEKONUTAIOIIKX. TpaHCIOPT BELIECTB

y opraiusmoB. TpaHcHopT BemiecTB y *KUBOTHBIX. KpoBeHocHas cucteMa u €€ opranbl. KpoBeHocHas
CHCTeMa TTO3BOHOYHBIX KHUBOTHBIX. Kpyru kpoBooOparieHust. DBOMOMOHHEIEC YCIOKHEHUS CTPOSHHUS
KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHusmoB. Brinenenue y
*UBOTHBIX. COKpaTUTEIbHBIe Bakyosin. Opransl BeiaeaeHUs . CBs3b MOJIOCTH Tela ¢ KPOBEHOCHOH U
BBIJICTTUTEIBHON CHCTeMaMH. BrlieneHne y MO3BOHOUYHBIX *XHMBOTHBIX. 3alllUTa y MHOT'OKJIETOYHBIX
KUBOTHBIX. [IOKPOBBI U MX IPOU3BOJIHEIE.

PazgpaxxumMocTs M perynsiius y OpraHu3MOB. Pa3ipaXuMOCTb y OJHOKJIETOYHBIX OPTraHH3MOB.
Takcucel. Pa3npakuMocTh M pETymsiliis Y MHOTOKIJIETOUHBIX pacTeHuH. PocToBble BellecTBa M MX
3HAUYCHHUE.

Heparas cucrema u pediekTopHas perylsiiys y MHOTOKIETOUHBIX )KUBOTHBIX. HepBHas cucrema u eé
OTZEeMbl. DBONIOLHOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y dKHBOTHBIX.

Pa3zpaboTka anropuTMoB M mporpamm uis 3(PQEKTUBHOH (QYHKIMOHATIHHOM AHHOTAIMH T'C€HOMOB,
TPAHCKPUITOMOB, IPOTEOMOB, META00IOMOB MUKPOOPTaHU3MOB, PACTCHUIL, )KUBOTHBIX U YCJIOBEKA

OpFaHI/ISM YEJIOBCKA U €ro 310POBLE

5.1

Opranbl 1 CHCTEMBI OpraHoB YesioBeka. OT/elsl TOJIOBHOTO MO3Tra IO3BOHOYHBIX KMBOTHBIX. Pedurexc
n peduiekTopHas nayra. be3ycioBHble H ycioBHbIE peduieKchl. ['ymopanmbHas perymsanus |
SHJOKPUHHAs CUCTEMa XMBOTHBIX M uesioBeKa. JKene3pl SHAOKPUHHOM CHCTEMBI U MX TOPMOHBI.
JelicTBre TOpMOHOB. B3amMOCBsI3p HEpBHOH M 3HIOKPHHHON cucTeM. I 'umnotamamo-ruroduzapHas
cucteMa. Pediexc n pedekropHas ayra. besyciioBHbIE U ycIOBHBIE pedIIeKch
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5.2

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUS
3amuTa opraHuzMa oT Oone3Heidl. MMMyHHas cuctema denoBeka. KIETOWHBI M TyMOpaiabHBIN
UMMYHUTET. Bpoxn€HHBIN, NpHOOPETEHHBIH CcrennpUYecKuii WUMMYHHTET. Teopus KIOHAJb-
Ho-ceniekTuBHOTO uMMyHuTeTra (I1.Opnux, ®.M.bepuer, C.ToneraBa). BocnamuTenbHbie OTBETHI
opranmMoB. Pois BpoxKIEHHOTO IMMYHHUTETA B Pa3BUTHH CHCTEMHBIX 3a00JIeBaHUI

5.3

KpoBeHocHast cucrema m e€ opranel. Cepiue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyrum kpoBooOpa-
mieHns. Pabora cepana u e€ peryssinus

5.4

I[I)IX&HI/IG YCJIOBCKa. I[I/I(l)(l)YSI/ISI Ta30B 4€pE3 MOBCPXHOCTb KIICTKHU. I[BIX&TGHI)H&SI CHUCTCMaA 4YCJIOBCKaA.
I[I)IX&TGJ'IBH&H TOBEPXHOCTb. Per YIS JbIXaHUA. Z[LIX&TGHLHI)IG 00BEMBI

5.5

HI/IHIeBapI/ITeHBHaH CUCTEMA 4YCJIOBCKA. OTI[CJ'H)I MUIICBAPUTCIIBHOIO TpaKTa. HI/IHICBapI/ITCJ'ILHI)IC
KCJIC3BI. BHYTpI/IHOJ'IOCTHOC 1 BHYTPUKJICTOYHOC NUIIICBAPCHNEC

5.6

[TokpoBbl m ux mpousBoaHbie. Opranbl BblaencHus. [loukm. CrpoeHue M (YHKIMOHHPOBAHUE
He(ppoHa. DuiubTpamus, ceKkpenus W 0oOpaTHOE BCAaChIBAHME KaK MEXaHW3Mbl pabOTBl OPraHoOB
BhiienieHns. OOpa3oBaHue MOYH Y YEeIIOBEKa

5.7

JBwkeHue uenoBeka: MblleyHas cuctema. CKeJeTHble MBIIIB U UX paboTta. CTpoeHUE W THUIIBI
COeIUHEHNS KOCTEN

Teopust sBoFOIINN. Pa3BuTHe Xu3HN Ha 3emite

6.1

OpomonnonHas teopus Y. apsuHa. [Ipeanoceiiku BOSHUKHOBEHUS NapBUHU3MA. JKU3Hb U HAy4YHAS
nestenbHOCTh Y. JlapBuHa.

JBwxymue cuisl 3Boimouud BuIoB 1o Y. JlapBuHy (BBICOKas HMHTEHCHBHOCTb Pa3MHOXKEHUS
OpPTaHM3MOB, HACIICICTBCHHAs WM3MCHUMBOCTh, Oopr0a 3a CYIIECTBOBAaHHME, CCTECTBEHHBIH W
UCKYCCTBEHHBII 0TOOP).

Odopmienne cunTeTndeckoi Teopun osBomounn (CTJ). HeliTpanbHas Teopus SBONIOLMU.
CoBpeMeHHas DBOJIOIMOHHAS OHWOJIOTHA. 3HAueHWE SBONIOIMOHHONH Teopuu B (HOPMHUPOBaHUH
€CTECTBEHHO-HAY4YHOI KapTHHBI MHpa

6.2

INomymnsiuys Kak >IeMeHTapHasi eAMHUIA 3BOJIOIMU. COBpEeMEHHBIE METO/Bl OLIEHKH I'€HETHYECKOTO
pa3HooOpasust W CTPYKTYpH MOMysnuil. V3meHeHne reHO(OHIA MOMYIANNH KaK AJIEMEHTapHOEe
SBOJIOIIMOHHOE SIBIICHHE. 3aKOH reHeTHIecKoro paHoBecus J[x. Xapmu, B. BaitaOepra.
OnemeHTapHble (PAKTOPHI (IBMOKYIIME CHIIBI) ABOMIOIUH. MyTanoHHBIA mporecc. KomOuHaTHBHAS
U3MEHYMBOCTh. Jlpeiip reHoB — ciydaiiHble HEHamnpaBJeHHbIE W3MEHEHHsI 4acTOT aijeiei B
momymsmusax.  Oddekr ocHoBarems. Mwurpammu.  M3omsamms  momyisinpi:  reorpadudeckast
(mpoctpaHcTBEeHHas ), Onooruueckas (penpoayKTHBHAS).

EcrectBenHblit oTOOp — HampaBistouid ¢akrtop sBomoruu. POOpMBI  €CTECTBEHHOro OTOOpa:
JBIDKYIINHN, CTAOMIIN3UPYIONINH, pa3pbIBatonmii (Iu3pynTHBHEIH). [1o1oBoii oT6OD.
[IprcnocobIeHHOCTE OPTaHU3MOB KaK Pe3ylbTaT MHKPOIBOIIONNH. BO3ZHUKHOBEHHE IPHCIIOCOOICHIH
y opranu3MoB. Apomopdo3sl u uauoamantanun. [IpuMepsl npucnocobieHnit y opraam3moB. OTHO-
CHTENBHOCTH IPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. Bumoobpa3oBanue kak pe3yiapTaT MHKPOSBONIONHH. M3omsaius —
KroueBoil (akTop BumooOpaszoBaHus. IlyTm W crmocoOBl BHIO0OPA3OBaHMA: aJUIONIATPHIECKOE
(reorpadmueckoe), CHUMMATpUYECKoe  (IKOJOTHYECKOE), «MTHOBEHHOE»  (TIOJIHMILTOWAM3AIINS,
rubpunuzaius). JmuTeTsHOCTh 3BOTIOIMOHHBIX MTPOIECCOB.

MexaHn3MbI (OPMHUPOBAHHS OMOJIOTUIECKOTO Pa3HOOOpa3HsL.

Ponp 3BOMONIMOHHON OnoONOTMM B pa3pabOTKe HAayYHBIX METOJOB COXpaHEHHs OHOpa3zHOOOpasws.
MHUKpPO3BOJTIONNS ¥ KO3BOJIONHS MTapa3UTOB U UX X03s51eB. MexaHn3Mbl (JOPMHUPOBAHUS YCTOHUYHUBOCTH
K aHTHOMOTHKAM U crioco0bl 60PHOBI ¢ HEl
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6.3

IIpoBepsieMblii 3J1eMEHT COACPKAHMS
Metomsl HW3ydeHHS MAaKpOdIBONIOIMHU. [lameoHTonmOrmyeckne MeETOAsl U3YYEHHS OBOIOLHU.
Ilepexonusie GopMEI U (HUITOT€HETHUECKHE PSB! OPTaHU3MOB.
Buoreorpaduyeckne meromsl u3ydeHus: sBoirouuu. CpaBHeHne (uiopsl W (ayHbl MaTepHKOB M
ocTpoBoB. buoreorpadguueckue obnactu 3emMan. BUgbl-3)HIEMUKH U PETUKTHL.
OMOpHOTOTHYECKHE U CPABHUTEIHHO-MOP(HOTOTHUECKHE METO (Bl H3yUeHUs dBOMoIHH. | 'eHeTHueckue
MEXaHU3MBI JBOJIIOIMM OHTOTE€HE3a M MOSBICHHS SBOTIOLMOHHBIX HOBIIECTB. ['OMOIOTWMYHBIE U
aHAJOTHYHbIE OpraHbl. PyauMeHTapHBIE OpraHbl M aTaBU3MBL. MOJEKyJSIpHO-TeHEeTHUECKHE,
OMOXMMHMYECKHE W MaTeMaTHYeCKHe METOJbl H3y4eHHs OBOJIOIMH. [ OMOJOTMYHBIE TEHBI.
CoBpeMeHHBIE METOIBI TOCTPOCHUS (DPHUIIOT€HETHUECKUX JIEPEBhEB.
XpOMOCOMHBIE MYTAaIlMU 1 3BOJIOLHS TEHOMOB.
OOmue 3aKkoHOMepHOCTH (TIpaBuia) 3BOMOIMH. HeoOpaTHMOCTh 3BOMIONMHU. ANlaTHBHAS paHarys.
HepaBHOMEpPHOCTH TEMIIOB SBOJFOLUH

6.4

Hayunpie rumoTe3sl IpOHMCXOKACHUS KM3HM Ha 3emuiie. AOnoreHe3 W maHcrepMus. JloHaydHEIE
MPEICTABICHUS O 3apOXKICHUU JKU3HU (KpealoHu3M). [umore3a MOCTOSHHOTO CaMO3apOKACHHS
XU3HU U €€ onposepkeHue onbitaMu . Penu, JI. Cnannannany, JI. Iacrepa. [IpoucxoxaeHue sKu3Hu
1 aCTpOOHOJIOTHSL.

OCHOBHBIE JTambl HEOPraHMUECKON dBomtonmu. [lmaHeTapHas (TEONOTHYECKas)) DBOJIOIML.
Xumudeckas 3BOMIONMSA. AOHOT€HHBI CHHTE3 OPraHMYECKUX BEIECTB U3 HEOpraHudeckux. OMBIT
C.Mummtepa ul. Opu. OO6pasoBanue mnoauMepoB u3 MoHoMepoB. KoanepBaTHas rumortesa
A.W. OnapuHa, runore3a nepBuyHoro OynpoHa k. XomnneliHa, reHeTHdeckas rumote3a . Mémnepa.
Pubosumer (T.Yek) wu rumoresa «mupa PHK» V. [l'unbepra. ®opmupoBaHue MeMOpaH
U BOBHUKHOBEHHE IPOTOKJIETKH.

Hctopus 3emnu u Metonsl e€ uzydeHus. Vckonaemble opraHuyeckue ocTaTtku. ['eoxpoHonorus u eé
MeToabl. OTHOCHTENbHAS U a0CONIOTHAS TEOXPOHONIOTH. |'eoXpoHOIOTHYecKas IIKalla: S0HEI, JPHI,
MEPUOBI, STOXHU.

HavanpHble Tanbl opraHuveckoil sBomonnu. [losiBieHUe U 3BOJIONMS MEPBBIX KIETOK. DBOIIOIUS
MeTabonu3Ma. BoO3HHMKHOBeHHE NepBbIX 3KocucTeM. COBpEeMEHHbIE MHUKPOOHBIE OHMOIIEHKH Kak
aHaJIOr epBbIX Ha 3emJie coobecTB. CTpoMaToauThl. [IpoKapHOTE U 3yKapHOTHI.

[poucxoxknerne  dykapuorT  (CHMOWOTeHe3).  DBOJIOINMOHHOE  IPOMCXOXICHHE  BHUPYCOB.
Hponcxom):[eHHe MHOT'OKJICTOYHBIX OPraHnU3MOB. Bo3HUKHOBEHHE OCHOBHBIX rpynn MHOTOKJICTOYHBIX
OpTaHH3MOB.

OCHOBHEIE ATaITBI 3BOJIIOIIUH BEICIINX pacTeHuil. OCHOBHBIE apoMOp( 03kl pacTeHni. Bexon pacteHuit
Ha cymy. IlosBieHue cHOpOBBIX pacTeHHMM UM 3aBoeBaHME€ UMHU cyuid. CeMeHHblE pacTeHHUS.
[IpoucxoxaeHue BETKOBBIX PACTEHUH.

OCHOBHBI€ ATalbl BOJIONNHN )KUBOTHOTO MHpa. OcHOBHBIE apoMOp(}03bl KUBOTHBIX. BeHICKas (ayHa.
KemOpuiickuif B3pbpIB — NOSBICHHE COBPEMEHHBIX THUIOB. IlepBble XOpAOBble XUBOTHBIE. JKU3HL B
BoJe. OBOJIONHMS IO3BOHOYHBEIX. [IpomcxoxmeHwe amoubuii wu pentwimid. [IpoumcxoxneHue
MJIEKOTIMTAOMMX | OTHL. [IpuHmmn xmodeBoro apomopdosza. OcBoeHHe OECTIO3BOHOYHBIMH |
TTO3BOHOYHBIMH XUBOTHBIMU CYIIH.

PasButue xxu3Hu Ha 3emiie 10 3paM U MepUodaM: apxei, MpoTepo30il, maneo3oi, Me3030i, KaiiHO30M.
OOmrast XxapakTepUCTHKA KIIMMATa M TeOJOrHYecKUX TporeccoB. [TosBIeHNE W pacBeT XapaKTePHBIX
OpPTaHM3MOB. YTi1€00pa3oBaHue: €ro YCIOBHS U BIMSHUE Ha Ta30BbIA COCTaB aTMOC(HEpEI.

Maccosrie BBIMUPAHUA — OSKOJOTMYCCKUC KPHU3HCHI IPOIIIOro. HpI/I‘H/IHI)I n CJICACTBHUA MAaCCOBBIX
BbIMHpaHuil. COBpeMEHHBII YKOJIOTHIESCKUN KPU3HUC, €r0 0COOCHHOCTH
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6.5

IIpoBepsieMblii 3J1eMEHT COACPKAHMS
Pazpgenst m 3amaum  aHTpomoyormu. Metoasl anTponosiorud. (CTaHOBJICHHE IIPEACTABICHUN O
MIPOUCXOKICHUU YesoBeka. CoBpeMEHHbIE HaAyUHbIE TEOPUH.
CX0ACTBO YenoBeKka C JKUBOTHBIMH. (CHCTeMaTH4ecKoe II0JIoKeHHe denoBeka. CBUAETENbCTBA
CXOACTBAa 4YelOBeKa C JKUBOTHBIMH: CPaBHUTEIHHO-MOP(OIOrHYECKUE, SMOPHOJIOTHYECKHE,
¢du3nonoro-o6noxuMHIecKre, nopeaeHdeckre. OTINIMs YeI0BeKa OT JKUBOTHEBIX. [IpsMoxokaeHue u
KOMIUIEKC CBSA3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE IOJIOBHOIO MO3ra U BTOPOM CUTHAIbHON CHUCTEMBI.
Hemxymme cwibl  ((akToOpbl) aHTPONOreHe3a: OHONOrHYecKue, coruaabable. COOTHOIICHUE
OHMOJIOTMYECKUX U COLIMAIbHBIX (DaKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaaUU AHTPOIOTE€HE3a. ABCTPAJIONMHUTEKH — JIBYHOTHE TPEAKH JroAei. UenoBek yMemslid,
TIepBbIe M3TOTOBIEHUS OPYANil Tpyda. YenoBek MpAMOXOISIIMI U MEPBIN BBIXO JIOACH 3a TIpeIeibl
Aodpuku. Yenosek reimensOeprckuii — oOImMiA NMpeNoK HeaHAepTaIbCKOrO YeNOBeKa U UelloBeKa
pasyMHoro. YenmoBek HEaHAEPTAIbCKUII KaK BHUJ JIIOAECH XOJOJHOrO KinMara. YUemoBeK pa3yMHBIN
COBPEMEHHOTO THIIA, ICHUCOBCKUI YeIOBEK, OCBOSHIE KOHTHHEHTOB 3a IpeaeraaMu AQpHKH.
DBOIIONHS COBPEMEHHOTO 4eloBeka. EcTecTBeHHBIH O0TOOp B MOMyANMSAX deToBeka. MyTallMOHHBIN
nporecc u nonumopdusm. [lonysroHHbIE BOTHBIL, Apeiid TreHoB, Murpanus u «3pQexT ocHoBaTes »
B MOMYJIALUAX COBPEMEHHOTO YeIOBeKa.
Yenoseueckne pacekl. IloHatne o pace. bonbimmme packl:  eBporieouaHas — (eBpasmiickas),
aBCTpaIO-HEerpouIHAs (IKBaTOpHaIbHAsI), MOHTOJIOMIHAS (a3HMaTCKO-aMepHKaHCcKas). Bpems u mytn
pacceneHusi yeiloBeka IO IutaHere. EAMHCTBO uenmoBedeckux pac. HayuHas HECOCTOSTENBbHOCTh
pacuzMa. IlpucrnocoOIeHHOCTh 4YenoBeKa K Ppa3HBIM YCIOBUSIM OKpyXarolled cpensl. BiusHue
reorpaduieckoil cpenbl U apeiida reHoB Ha MOp(OIIOTHIO U PU3UOJIOTHIO YEIIOBEKa

OKOCUCTEMBI U IPUCYLIIE UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3agaun sxonoruu. Ces3b SKOJIOTUU C APYTUMHU HAYKaAMH.

Mertonel  skosoruu. IlomeBble HaOmMIONCHMSA. OKCHEPHUMEHTHI B DKOJOTMH: TPUPOTHBIC U
nabopatopHble. MopenupoBaHue B OKOJOTMH. MOHHTOPHHT OKpY’KaloIleil cpeabl: JIOKalbHBIH,
PETHOHATILHBIN 1 TI00aTBHBIN
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7.2

IIpoBepsieMblii 3J1eMEHT COACPKAHMS
Okonormueckue (aKTOpel W 3aKOHOMEPHOCTH uX pAedcTBua. Kiaccudukamms 3KOJIOTHIECKUX
(akTopoB: abuoTHyeckue, OWOTHYECKHE, aHTponoreHHple. OOIMEe 3aKOHOMEPHOCTH JICHCTBHS
skonoruueckux (axropos. Ilpasmno wmmaEMyma (K. Ilnpenrens, 0. JInbux). ToxepaHTHOCTS.
OBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBIL.
Abunorndeckre dakropbl. CBET Kak dKOJIOTHYECKU QakTop. [leiicTBre pa3HBIX Y4aCTKOB COJIHEYHOTO
CIIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKUE TPYNIbl PACTEHUM M JKUBOTHBIX IO OTHOLUEHHUIO K CBETY.
CurnanbHast posib cBeTa. POTONEPUOAU3M.
TemnepaTypa Kak 3xkonoruueckuii ¢axrop. JleiictBue TemnepaTypsl Ha opranu3msl. [lofkunoTepmHble
Y TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OpPraHU3MBbI.
BnaxHocTh Kak skonoruveckuid Qaktop. IlpucnocoOieHus pacTeHWd K TOAMCPKAHUIO BOIHOTO
Oamanca. Kitaccnpukanuss pacTeHHI IO OTHOLIEHHIO K Boge. lIpucnocoOieHus J>KHMBOTHBIX K
U3MEHEHUIO BOJHOTO PeXUMa.
Cpensl oOuTaHusT OPraHU3MOB: BOJHAS, HA3eMHO-BO3IYIITHAS, TOYBCHHAS, TITyONHHAs TTOATIOYBCHHAS,
BHyTpUOpTaHM3MeHHas. Du3NMKo-XUMHUYECKHe OCOOCHHOCTH cpel  OOMTaHHS  OpPraHW3MOB.
[IpucnocobieHus: OpraHu3MoB K )KM3HU B Pa3HbIX cpeax.
Buonoruueckue putmbl. BHemHune wu BHyTpeHHHE pUTMBI. CyTOYHBIE ¥ TOAWYHBIE PUTMBL
[IprcnocobIeHHOCTE OPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBHH YKU3HU.
JKuznennsie Gopmbl opranuszmoB. [lonsaTHe o xuszHeHHOW (opme. XKuzHeHHBIE (HOPMBI paCTCHHU:
JIepeBbsl, KYCTapHUKHU, KYCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJHOJNETHHUE TPaBbl. JKU3HEHHBIE (OPMBI
HUBOTHBIX: TUIIPOOUOHTHI, T€OONOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHHUS M 00pa3a KU3HH.
buoTtnueckue GpakTopsl. Bubl 0MOTHYESCKHUX B3aMMOACHCTBUI: KOHKYPEHITUS, XUIITHUIECTBO, CUMONO03
u ero ¢opmer. [lapasuTm3m, Koomepamus, MyTyalu3M, KOMMEHCAIM3M (KBapTHPAHTCTBO,
HaxJieOHn4ecTBO). HeTpoduueckue B3aumonedcTBusi (Tomuyeckue, (opuueckue, dadpuueckue).
3HayeHue OMOTHUYECKMX B3aUMOJEIHCTBHII sl CyIIECTBOBAaHUS OpPraHU3MOB B cpele OOWUTaHus.
[IpyHLIMI KOHKYPEHTHOT'O UCKIIOUEHUS

7.3

DKOJOrMYeCKHe XapaKTepUCTUKU momynsauuu. llomynsamuss kak Ouonormueckass cucrtema. Poib
HEOJTHOPOJTHOCTH Cpellbl, GU3NIECKUX 0aphepoB U OCOOEHHOCTEH OMONOTHU BUAOB B ()OPMHUPOBAHUHU
MPOCTPAHCTBEHHOW CTPYKTYphl Tomyisinuii. OCHOBHBIE TIOKa3aTeNy TOMYISAIUHA: YUCICHHOCTD,
TIJIOTHOCTh, BO3PACTHAsl M TIOJIOBAsl CTPYKTYpa, POXKIAEMOCTh, MPHUPOCT, TEMI POCTa, CMEPTHOCTD,
MUTpaIys.

DKkojoruyeckas CTpykrypa nomyisiui. OlieHKa YUCIEHHOCTH MOMYNSiuY. JuHaMUKa TOMyJSIUN |
e€ perymauusa. buoTmuecknid mnoTeHUMaN NONYTANMH. MOIENUPOBAHUE ITUHAMHKU MOIYJISLUHN.
Kpussie pocra uncnenHoctr nomyssiiun. Kpusbie BbDKUBaHUS. Perymsiys 9ucIeHHOCTH TOITYIISIIAN:
poiib (aKTOPOB, 3aBUCAIIMX M HE 3aBHCAIIMX OT TUIOTHOCTH. DKOJOTHUECKHE CTpaTerHuu BHIOB (I- U
K-ctparerumn).

[Tonsite 00 3KoJOrMUYecKOW HHIIE BUAa. MectooOuTaHwe. MHOroMepHass MOJIENb SKOJIOTHYSCKON
numn [x .M. XatunHcona. Pazmepsl skonorundeckoil Hum. [loTeHranbHas U peain30BaHHAs HUIIY.
Bun xak cuctema nomyssauuil. Apeansl BUAOB. Buibl M UX JKU3HEHHBIE CTpaTeruu. 3aKOHOMEPHOCTHU
TIOBEJICHUS] 1 MUTPAIVi )KUBOTHBIX. brosornyeckue MHBa3UN 4yXEPOJHBIX BUIOB

7.4

CoobmectBa oprann3MoB. broneno3 u ero crpykrypa. CBsA3M MEXmy OpraHM3MaMu B OHOIIEHO3E.
OkocucremMa Kak OTKpbiTasg cucrtema (A.[x. Tencnun). @OyHKUMOHANbHBIE OJIOKM OpPraHU3MOB B
9KOCHUCTEME: MPOIYLIEHTHI, KOHCYMEHTHI, peayneHTsl. Tpodudeckue ypoBHH. Tpodudeckue nenu u
cetu. AGuoTrueckue 6J10ku sKocucTeM. [10uBEI 1 MBI B 3KocucTeMax. KpyroBopoT BEIIecTB U IOTOK
SHEPTUU B HIKOCUCTEME.

OcHoOBHBIE NOKa3aTeIH SKOCUCTeMBbl. buoMacca U mpoaykuus. OKOJIOTMYECKHE MUPAaMHIbl YUCET,
OMOMAcCHI M PHEPTHH.

Hanpasnennbie 3akOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHH. [IepBHYHbIC U BTOPUYHBIC CYKIICCCHH
u ux MIPUYUHBL. AHTpONOreHHbIE BO3AEUCTBHUS Ha CYKLIECCUU. KnumakcHoe
cooO1ecTBo. buopasHooOpasue M MOJHOTa KPYroBOPOTa BELIECTB — OCHOBA YCTOMYMBOCTU
CcO0011ECTB.
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IIpoBepsieMblii 3J1eMEHT COACPKAHMS
[Ipuponusie SKOCHCTEMBI. AHTPOIIOTEHHBIE 3KOCHCTEMBI. ATrpo3kocucteMa. ArporeHo3. Pazmmuauns
MEXIy aHTPOIIOT€HHBIMU M IPUPOIHBIMHI SKOCHCTEMaMH.
VYpboskocucrembl. OcCHOBHBIE KOMIIOHEHTHI ypOoskocucrteM. [opoxackas ¢uopa wu  dayHa.
CuHaHTpoNHU3aLKs TOPOACKOH (ayHbl. buonornueckoe U X031HCTBEHHOE 3HAUYEHHE arpOdKOCUCTEM H
ypOo3KocucTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHHMS OCHOBHBIX B3aMMOJICHCTBUI OpPraHW3MOB B
HKOCUCTEMAX.
[lepeHoc »HEprUM M BEIIECTB MEXKIY CMEXKHBIMA SKOCHCTEMaMH. YCTOWYHBOCTh OPTraHHU3MOB,
MOMYJIALUN M SKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JICHCTBUI

7.5

Buocdepa — obmerutaneTapHast 00071049Ka 3eMITH, TIIe CYIIECTBYET WM CYIIECTBOBAJIA )KU3Hb. YYCHUE
B.W. Bepuaackoro o 6uochepe. Obnactu 6uochepst u e€ cocras. JKusoe BenecTBo Onochepsl U ero
GyHKIHN.

3aKOHOMEpPHOCTH cyliecTBoBaHUs Onochepnl. OcodeHHOCTH OHnocdepsl Kak TI00aTbHON SKOCHCTEMBI.
Jlunamudeckoe paBHOBecue B Ouocdepe. KpyroBopoThl BemiecTB M OHOTCOXMMHYECKUE ITHKIIBI
(yrnepona, a3ota). PutmMmudHoCTh siBJIeHU# B Onocdepe.

3onanbHOCTE OMochepsl. [lonsTue o Ouome. OCHOBHBIE OHMOMBI CyIIM: TYHOpa, XBOWHBIE Jieca,
CMCIUIaHHBIE U ITUPOKONWCTBEHHBIC Jieca, CTEMH, CaBaHHBI, IIyCTHIHH, TpPOIHYECKHE Jieca,
BBICOKOTOpPbs. KimmMar, pacTHUTENbHBIN 1 )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa 1 GYHKITHSI )KHUBBIX CHCTEM, OI[CHKA X PECYPCHOT0 MOTEHIMAIa 1 6MocepHbIX GyHKIMH

7.6

OKkomormueckne KpH3HCH W WX NUPUYMHBEL. BoszneilictBue denmoBeka Ha Owmocdepy. 3arpssHeHme
BO3AYLIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOAHOM cpeabl. OXpaHa BOIHBIX PECYPCOB.
Pa3pymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHne KiIuMara.

AHTpOTIOTEHHOE BO3/ICHCTBME HA PACTUTENBHBIA W KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO |
XKUBOTHOTO MHupa. OCHOBHBIC NPHHIMITEI OXpaHBl mpupoabl. KpacHeie kanrn. Ocobo oxpanHseMble
npupoansie Teppuropun (OOIIT). Botanuueckue canbl 1 30070IHYECKUE TAPKH.

OCHOBHBIC TIPUHIMUIBI yCTOWYMBOIO pa3sBUTHS 4YeJIOBEYECTBA M NPHPOABL. PamuoHanbHOe
MIPUPOJIOTIONBF30BAHNE U COXpaHEHHE OMOIOTUIECKOTO pa3Ho00pas3ns 3eMin

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
NPOLECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI V151 YUAIIIUXCSI

e buonorus. buomornueckue cucTeEMBI U IMPOLCCChI; 10 kmacc. YFHy6H€HHOC

n3yuenne Tepemos A. B., [letpocoBa P. A. O06miecTBo ¢ orpaHU4eHHOM

oTBeTcTBeHHOCTHIO «MIOL] MHEMO3HWHA»
buonorus. buonornueckue cuctemsl u npoieccol; 10 kiacc.
yriayonenHoe ooyuenue TepemoB A.B., IletpocoBa P.A. Ob1ectBo ¢
OrpaHr4eHHON 0TBETCTBEHHOCTHIO « MOl MHEMO3MNHA»
[Taceunuk B. B., Kamenckuii A. A., PyouioB A. M. u ap. buonorus. 10

kjacc: yueOHuk. ba3zoBelil ypoBens / mon pea. B. B. ITaceunuka. — M.:

IIpocsenienue.



METOANYECKHUE MATEPUAJIBI U151 YUUTEJIA
https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPChI U PECYPCBI CETU
UHTEPHET

1 ITudposas mabopatopust: MUKpOCKoI mudposoit microlife, marepaktusHOE
nocobue «Ik3ameH-Menuay: Harnsanas ouomnorus. Pactenus. [ 'pudsl. bakrepuu;
Xumus kieTky. BeriecTBa, KJIETKH U TKaHU pacTeHUi; BBeieHne B 3K0JI0rHI0;
DBOJIONMOHHOE YIEHHE; KOMIUICKT TJabopatopHoro obopynosanus Cornelsen,
KOMIUIEKT JIEMOHCTPAIMOHHOTO 00opymoBanus Polytech.

2 [ludpoBbie KOMIIOHEHTHI Y4€OHO-METOMUSCKUM KOMILIEKCAM TI0 OCHOBHBIM
paszmenaM Kypca OHOJIOTHH.

3 Komteknus iU poBbIx 00pa30BaTEIIbHBIX PECYPCOB IO KYpPCY OHOJIOTHH.

4 OO1Ienob30BaTeNbCKIE UM POBBIC UHCTPYMEHTHI YYeOHOU JESITeITBHOCTH.

4 OO01erToMp30BaTeIbCKHE ITUPPOBBIC HHCTPYMEHTHI YICOHOH AeSITEITHHOCTH.

« http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITox6opka unTepHeT-
MaTCpHraJIOB AJIA y‘IHTCHCﬁ 6I/IOJ'IOI‘I/II/I 110 pa3sHbIM 6I/IOHOFH‘IGCKI/IM JUCHUITIIMHAM.
» http://school-collection.edu.ru Eaunas xosuiekmms nudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB.

* ®IINOP

* https://bio-vpr.sdamgia.ru/
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