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[Iporpamma no yuebHoMy npenmety «buosnorus» (aanee - OnoIOTHs) HA YPOBHE CPEHETO
obmiero obpazoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3
«O6 obpazoBannu B Poccuiickoit ®eneparmn», ®PI'OC COO, KonHuenuuu npenogaBaHus
yuebHoro npenmMera «bronorus» u OCHOBHBIX IMOJIOKEHHH (herepanbHOi paboueit mporpaMMel
BOCIIUTaHMs. YueOHbIi npeameT «buonorus» yrimy6nénnoro ypoBHs usydyenus (10—11 kmaccor)
ABIISICTCS OAHMM W3 KOMIIOHEHTOB IpenMeTHO obnactu «EcTecTBeHHOHay4HbBIE MpPEAMETHD».
Cornacno mnonoxenusim OI'OC COO mnpodunbHble y4yeOHBIE MpEeIMETHl, H3y4daeMble Ha
yrIIyONnEHHOM ypOBHE, SIBISIIOTCS CIIOCOOOM TuddepeHranuu o0yueHust Ha YPOBHE CPEIHETO
obmiero o0pa3oBaHUs M MPHU3BaHBl O0ECIIEYUTH MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIHM,
CpPEeAHUM OOLIMM, CpeIHUM NPOPEeCcCCHOHATIBHBIM U BBICIIMM OOpazoBaHHeM. B To ke Bpems
KaX/IbI U3 3TUX y4eOHBIX MPEIMETOB JOKEH OBITh OPHEHTUPOBAH HAa MPUOPUTETHOE pEIlICHHE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX U PA3BUBAIOIIMX 3a]ad, CBS3aHHBIX C MPOQOpHEHTAIHEH
o0yyaromuxcs M CTUMYJIHPOBAHHEM HHTEpeca K KOHKPETHOM OO0JacTH HAay4YHOTO 3HAHMS,
CBSI3aHHOTO C OMOJIOTHEH, METUITMHOMN, SKOJIOTUEH, ICUXOIOTHEH, CHOPTOM WIJIH BOCHHBIM JICJIOM.

[Iporpamma o yueGHOMY npenmety «buonorus» naét npeacraBieHue O HENU U 3a7a4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriyOJa€HHOM ypoBHE, onpeessieT 00s3aTebHOe
(MHBapuUaHTHOE) NPEAMETHOE COAEpkKAHHE, €r0 CTPYKTYPHUPOBAaHUE IO pasfesiaM M TeMaw,
pacripesieieHue 1o KiaccaM, peKOMEHIYeT IMOC/Ie0BaTeIbHOCTh U3yUeHHs YUeOHOTro MaTepuasia
C Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mporecca,
BO3PACTHBIX 0coOeHHOCTeH oOyuaromumxcs. B mporpamme mo OHONOrHU peaqn3oBaH HMPUHIHIT
IIPEEMCTBEHHOCTH C H3y4Y€HHEM OHOJOIMM Ha YpOBHE OCHOBHOIO OOIIEro 0oO0pa3oBaHMI,
Omarozapst 4emMy MpoCMaTpUBAETCsl HAIPABICHHOCTh HA MOCIIEAYIOIIEe Pa3BUTHE OMOIOTMYECKUX
3HAaHUH, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHMPOBO33PEHHS,
HKOJIOTUYECKOT0 MBIIIJICHUs, TPEACTABICHUNH O 310pOBOM 0Opa3e >KM3HU, HAa BOCIIHMTAHHE
OepeKHOr0 OTHOILEHHS K OKpY’Karollel mpupoaHoil cpene. B mporpamMme no 6uonoruu Taxxe
MoKa3aHbl BO3MOXKHOCTH y4yeOHoro mpeamera «buonorus» B peanuzanmu TpedoBanuit ®I'OC
COO K rIaHupyeMbIM JTHYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJIbTaTaM 00ydeHus U
B ()OPMHPOBAHUU OCHOBHBIX BUIOB Y4eOHO-TIO3HABATENILHON NEATENFHOCTH OOYYaIOMIMXCS O
OCBOCHMIO COJEpXaHUA OMOJIOTMYECKOTO 00pa3oBaHMs Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMUsI.

VYuebublit peamer «buonorus» Ha ypoBHE CpeAHEro oomiero oOpazoBaHMs 3aBEpIIacT
Ouosiornueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA PACIIMPEHUE U YIIIyOJeHue 3HAaHUN
o0yyJaromuxcs 0 )KUBOH IPUPOE, OCHOBAX MOJICKYJIIPHOM U KJIETOUHOM OMOJIOTHH, SMOPHOIOTUN
U OHMOJNOTUM DPAa3BUTHSA, T'CHETUKHU, CENEKIUH, OMOTEXHOJIOTUH, SBOJIOIMOHHOTO YUYCHHS H
HKOJIOTHH.

Nzydenue yueOHOTrO npeamera «buoaorus» Ha yriayOJIeHHOM ypOBHE OpUEHTHPOBAHO HA
MOJrOTOBKY 00YUaIOMIMXCS K OCTIeIYIOIIEMY IMOIy4YEeHUI0 OMOIOTHYeCKOro 00pa3oBaHus B By3ax
U OpraHM3alusAX CpEeAHero ImpodeccHoHanbHOro obOpa3zoBanus. OCHOBY €ro CcoJepKaHHs
COCTaBJIIET CHUCTEMa OHMOJOIMYECKMX 3HAHWH, MOJTYYCHHBIX MPHU HM3YYCHHUU OOYYaIOUIMMHUCS
COOTBETCTBYIOIMX CHCTEMATUYECKHX pa3fesioB OHMOJIOTMM Ha YPOBHE OCHOBHOTO OOILIEro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS NMOTYYarOT pa3BuTHe. Tak, pacIIMpeHbl U yTiIyOIeHbI
OuoJIOTHYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, TpuOax, OaKkTepusx, OpraHU3Me YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OHOJIOTUYECKHE CBEICHUS
IIPUKJIATHOTO M TOUCKOBOTO XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BATh KaK OPUEHTHUPHI AJIs
nocienyomero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTMUYECKUX 3HAHUU C



COOTBETCTBYIOIIUMHU 3HAHUSIMH, TTOJTYYCHHBIMU 00yYaIOIIUMUCS TIPH U3yUYeHUU (DU3HKHU, XUMUH,
reorpaduu U MaTEMaTHUKH.

CrpykTypa mporpamMmbl 1o ydeOHOMY mpeameTy «bBHOJOTHs» OTpa)kaeT CHUCTEMHO-
YPOBHEBBII M 3BOJIOLMOHHBIA MOAXOMABl K W3ydeHUIo Ouonoruu. COTJacHO MM, H3y4aroTcs
CBOWCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE ISl )KUBBIX CHCTEM Pa3HOI'O YPOBHS OpTraHU3aIUH,
HBOJIIOIMM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHUs OMOJIOTMYECKOTO pPa3HOOOpa3us
wianeTsl. Tak, B 10 Kkiacce HM3y4aroTCs OCHOBBI MOJIEKYJISIDHOH M KIJIETOYHOH OHOJIOTHH,
SMOPHOJIOTUN ¥ OMOJIOTMU PAa3BUTHUS, TCHETUKU M CEJIEKIIUH, OMOTEXHOJIIOTUH U CHHTETHYECKOM
OMONOTHH, aKTyaIM3UPYIOTCS 3HAHUS OOydaromuxcs Mo OOTaHWKE, 300JIOTHH, aHATOMUH,
¢usnonorun yenoseka. B 11 kiacce M3y4aroTcs SBOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o ouocdepe.

VYuebubiii npeamer «buomorus» mnpu3BaH o00eCEYUTh OCBOCHHE OOYYaIOUTMMHUCS
OMOJIOTUYECKUX TEOpPUH U 3aKOHOB, HJEH, NPUHIMIIOB W MpPaBWUJ, JEXKAIIMX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAaHUH O CTPOEHUH, MHOr00Opasuu U
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJAlnuN, OWOLeH03a, SKOCHCTEMBI, O BBLAAIOIIUXCS
HAYYHBIX JJOCTIKEHUSX, COBPEMEHHBIX HMCCJIEIOBAHUAX B OMOJOTMM, NMPUKIAJHBIX acleKTax
Ouoslornueckux 3HaHWH. [ pa3BUTHS W MOJJEpKaHUS WHTepeca oO0ydaromuxcs K OHOIOruu
HapsAIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETHUYECKOTO MaTepHaia B COACPKaHUHM MPOTrpaMMBbI MO
OMONOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAaHOBIICHUS W PA3BUTHUS TOW WM WHOU
o0yiacTi OUOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PELICHHE BaXKHEHIINX
OMOJIOTMYECKHUX M SKOJOTHIECKHIX TIPOOIIeM.

Y4eOHO-MeTOAUYECKUA KOMILJIEKT:

e buonorus. buonornueckue cucremsl u npoueccel Tepemos A.B., Ilerpocosa P.A. 10
kiacc / O6miecTBo ¢ orpanndeHHON oTBeTcTBeHHOCTHhIO « MOl MHEMO3UNHA;

e buonorus. buonornueckue cucremsl u npoueccel Tepemos A.B., Ilerpocosa P.A. 11
knacc / OOmiecTBo ¢ orpanndeHHON 0TBeTCTBeHHOCThIO « MOl MHEMO3MHA».

Iean u3yyenus Kypcea:

Henp uzydyenust yueOHoro npeamera «buonorus» Ha yriyOIEéHHOM YpOBHE — OBIIAJICHHE
00ydJaromUMHUCsl 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHATBHOW OpraHU3alliU >KHUBBIX CHCTEM
Pa3HOTO paHTa U MPUOOpPETEHNE YMEHHI UCIIOJIb30BATh ATH 3HAHMS B (POPMHUPOBAHUH HHTEpECa K
onpenenéHHoi obnactu Mpo(ecCHOHATBLHON NESTEIBHOCTH, CBS3aHHOW C OMONOTHEH, WU K
BBIOOPY yueOHOT0 3aBeIeHUs AJIsl TPOJOHKCHHS OMOJIOTUIECKOTO 00pa30BaHusl.

JlocTikeHue ey n3ydeHus yueoHoro npeamera «buonorus» Ha yriryO0iaEHHOM ypoBHE
o0ecreynBaeTcs peIeHueM CIeTyIoIuX 3a1au:

-OCBOGHHE OOYyYaroUMMHUCS CHCTEMbl OWOJOTMYEeCKUX 3HAaHWi: 00 OCHOBHBIX
OMONIOTMYECKUX TEOPHUSX, KOHIICMIHMAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IpaBHJIAX,
COCTaBJISIFOIIIMX ~ COBPEMEHHYIO  ©CTECTBCHHO-HAyYHYIO KapTUHY MHpa, O CTPOCHHH,
MHOT000pa3i U OCOOCHHOCTSIX OMOJIOTHYECKHX CHCTeM (KJIETKa, OPraHM3M, MOIYJISIHNs, BUJ,
OuoreoneHo3, Ouocepa); 0 BBIJAIOIIUXCA OTKPHITHAX M COBPEMEHHBIX HCCIEIOBAHUAX B
OunoJIoruu;

-O3HaKoMJIeHHe  OOydalomMxcsi ¢  METOJaMH  IO3HAHMS  JKUBOM  MPUPOIBI:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HAyK (MOJICKYJIIPHOH M KJIETOYHOM OMOJIOTHH,
SMOPHOJIOTUN ¥ OMOJIOTMU PAa3BUTHUS, TCHETUKU M CEJIEKIIUH, OMOTEXHOJIIOTUH U CHHTETHYECKOM
OMOJIOTMH,  TAJCOHTOJNIOTUH, OKOJOTMH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEACHUS



OMOJIOTMYECKUX WCCICIOBaHUA B JiabopaTopuu W B mpupone (HaOmoJaeHUE, H3MEpPEHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

-OBJaJieHHe OO0y4aloMMMUCS YMEHHUSIMHU: CAMOCTOSITEIbHO HaXOJIUTh, aHATU3UPOBATh U
MCTOJIb30BaTh OMOJIOTMYECKYI0 HH(OPMAIMIO; TOJIB30BATHCS OMOJIOTMYECKOW TEPMUHOIOTHEH U
CHUMBOJIMKOH; YCTaHABJIMBATH CBSA3b MEX/y Pa3BUTHEM OMOJIOTUH U COIIMATIBHO-3KOHOMUYECKUMU
¥ HKOJIOTUYECKUMU IPOOIeMaMH YeJIOBEUECTBA; OLIEHUBATD ITOCIIEACTBUS CBOCH 1€ TEIILHOCTH MO
OTHOIIEHHIO K OKpYXKaromlell IpUPOJHOM cpene, COOCTBEHHOMY 3I0POBBIO U  370POBBIO
OKpY’KaIOIIMX JIIOJei; OOOCHOBBIBaTH M COOJIIOJATh MEpbl MPOPHUIAKTHKH HH()EKIMOHHBIX
3a0oJeBaHM, MpaBUia TOBEACHUS B NpUpOAE M obecredeHus: 0e30MacHOCTH COOCTBEHHOM
KHU3HEJEATSTPHOCTH B YPE3BBIYAMHBIX CUTYAIMsIX NPUPOAHOTO M TEXHOI'CHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHBIE OTKPHITHS B 001acTH OMOJIOTHH;

-pa3BuUTHE Y 00YYAIOMUXCS WHTEIUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBLJAIOINIUMUCHA OTKPBITUAMHU W COBPCMCHHBIMU HCCICAOBAHHUAMU B 6I/IOJ'IOI‘I/II/I,
peuracMbIMH  CHO HpO6JIeMaMI/I, MeTOHOHOFHCfI OHOJIOTHYECKOr0 HCCJIICOOBaHUs, IMPOBCACHUA
SKCIICPUMCHTAJIbHBIX I/ICCJ'IGIIOBaHI/II\/'I, peuicHu-d OMOJIOTHYECKUX 3aa4, MOIACIIMPOBAHUMA
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

-BOCIIUTAHUE y 00YUaIOMIMXCsl IEHHOCTHOTO OTHOILIEHHS K JKUBOM MPUPOZE B LIEJIOM U K
OTACNbHBIM €€ O00beKTaM M SBJICHUSAM; (OPMUPOBAHUE HKOJOTHYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOILIeH KyJbTyphl MOBEIEHUS B NPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

-npuoOpeTeHHE 00y4JarImuMuUCs KOMIICTCHTHOCTH B paluroHaIBLHOM
MIPUPOIONIONB30BaHUH (COOMIOACHNE TPABUI TIOBEICHUS B IPUPOJIC, OXPaHBI BHJIOB, YKOCUCTEM,
ouocdepsl), COXpaHEHUU COOCTBEHHOTO 3J0POBbsI M 3I0POBbSl OKPYKAMOIIUX JIFOJIEH
(cobmoieHust Mep npounaKTUKH 3a00JIeBaHHUIA, obecrieueHne 0e30MmacHOCTH
KU3ZHENIEITEIIbHOCTU B UPE3BbIYAHHBIX CUTYALUAX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha
OCHOBE UCTIOJIb30BAHUS OMOJIOTHUECKUX 3HAHUI U YMEHHUH B MOBCEAHEBHOU KHU3HU;

-CO3JJaHME YCJOBHUH M OCO3HAHHOTO BHIOOpa OOYYalOMIMMUCS HMHIUBUAYATbHON
00pa30BaTENbHON  TPAaEKTOPUHU, CIIOCOOCTBYIOMIEH MOCIEAYIOMIEMY NPO(ECCHOHAIBHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUM C HWHAWBUAYAIbHBIMU MHTEpECaMH M TOTPEOHOCTAMU
peruoxa.

OOmiee 4McI0 YacoB, OTBEACHHBIX HAa M3y4YeHHE OMOJIOTMM Ha YIIyOJIEHHOM YpOBHE
cpenHero obmero oopasoBanus, cocrapiseT 204 yaca: B 10 kimacce — 102 waca (3 gaca B HEZIeI0),
B 11 xiacce — 102 gaca (3 gaca B Hegento). OTOOp opraHu3aluOHHBIX POPM, METOJOB U CPEJICTB
o0ydeHusi OMOJIOTHH OCYIIECTBISIETCS ¢ yUETOM CIielU(UKH €ro COIep KaHus U HaPaBIEHHOCTH
Ha TPOJI0KEHHE OMOIOTHYeCKOro 00pa3oBaHus B OPTaHU3ANUIX CPETHETO MPOPECCHOHATHHOTO
1 BBICIIer0 oOpa3zoBaHus. O0sS3aTeIbHBIM YCIOBUEM MPU OOYUYCHHUH OMOJIOTHH Ha YTriyOiIEHHOM
YpOBHE SBJISETCS TPOBEACHUE Ja0OpaTOPHBIX MW TMpakTHueckux pador. Taxxke ydactue
o0ydaromuxcsi B BBIMIOJHEHUU TMPOCKTHBIX M Y4eOHO-HCCIENOBATEIILCKUX PA0OT, TEeMaTHKa
KOTOPBIX OMPEEISETCS YUUTEIEM Ha OCHOBE UMEIOIIMXCA MAaTePUATbHO-TEXHUUECKUX PECYPCOB
Y MECTHBIX MPUPOIHBIX YCIIOBUH.

COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosorus kak nayka (1 4)
CoBpeMeHHas OHONOTHS — KOMIUIEKCHasi Hayka. KpaTkass ucTopust pa3BUTHS OHOJIOTHU.
buonornueckue Haykud U H3y4yaemble HUMH TpobOiembl. DyHAaMeHTalbHbIC, MPUKIAJHbIC



Y TIONCKOBBIE HAYYHBIE HCCIICOBAHUS B OMOJIOTHH.

3HavyeHue OWONOTHMH B JOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MUpA.
[Mpodeccun, cBs3anHbIe C Ouonoruell. 3HaueHHE OWOJIOTUM B MPAKTUYECKON NESATETHHOCTH
YeJIOBEKa: MEJIUIIMHE, CEIIbCKOM X031CTBE, POMBIILIIEHHOCTH, OXPaHE IPUPO/IBI.

JdemMoHcTpanuu

Hoptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mennens, B. U. Bepranckuii, U. I1. [1aBnos, . . Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuie! u cxembl: «CBsI3b OMOJIOTHN ¢ IPYTHMH HayKammy», « CucTeMa OMOIOTHYeCKUX HAYK).

Tema 2. ’KuBble cucTeMbl 1 UX H3y4eHue (2 4)

JXuBble cucTeMbl Kak MpeAMeT u3ydeHus Omonoruu. CBONCTBA JKMBBIX CHUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTb U LIEJIOCTHOCTb, CJIOKHOCTb U yIOPSJIOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CaMOOpPraHHU3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTb,
U3MEHYMBOCTb, POCT U pa3BUTHE.

YpoBHM  OpraHM3aly >KMBBIX CHUCTEM: MOJICKYJISIPHBIM, KIETOYHBIMA, TKaHEBBIH,
OpraHu3MEHHBIM, MOIMYJISALUOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTCOLICHOTUYECKHIA ),
o6uocdepusiit. Ilpoueccel, mpoucxoasimue B KHUBBIX cucteMax. OCHOBHBIC NMPU3HAKHU >KUBOTO.
Kuznp kak opma cymiecTBoBaHusl MaTepuu. Hayku, u3yuaromiye KMBbIe CUCTEMbI Ha Pa3sHbIX
YPOBHSIX OpraHU3aLiu.

N3ydenue >uBBIX cucteM. Meronpl Ouonorunyeckod Hayku. HalOmonenwe, u3mepeHue,
SKCIEPUMEHT, CHUCTeMaru3auus, MeraaHanu3. [loHsaTHE O 3aBUCHMOW M HE3aBUCHUMOU
nepemeHHou. IlnanupoBanue skcnepumenta. IlocrtaHoBka u mposepka rumno-te3. Hynesas
runote3a. [ToHsTue BEIOOPKHU U €€ JOCTOBEpHOCTh. Pa30poc B Ononorndeckux MaHHBIX. OleHKa
JOCTOBEPHOCTH IIOJIYYEHHBIX PE3ynbTaToB. I[IpUUMHBI UCKAKEHUS PE3YJIbTATOB JKCIIEPUMEHTA.
[ToHsITHE CTAaTUCTUYECKOTO TECTA.

Tabnuibl 1 cxeMbl:_«OCHOBHBIC TIPHU3HAKH KU3HW», «bronorndeckne cuctembl», «CBOHCTBA
KUBOW MaTepum», «YpOBHM OpraHW3alMy >KUBOW Npupoab», «CTpoeHHE >KUBOTHOM KIIETKN»,
«TkaHu >KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUECKOro oOpraHusMa», «buoreounenosy,
«buochepar, «MeTo bl U3yUEHUS KUBOH TPUPOABD.

Ob6opynoBanue: abopaTopHOoe 00OpYAOBaHWE NJsl MPOBEACHUS HAOIIOJICHUN, W3MEpEHUH,
JKCIIEPUMEHTOB.

JlaGopaTopHbIe N NpaKTHYeCKHe PadoThI

I[IpakTuueckass pabora «/Mcnoap3oBaHWE PA3IUYHBIX METOAOB MPHU U3YYEHUH >KHUBBIX
CUCTEM.

Tema 3. buosnorus kiaerku (2 4)

Knerka — cTpyKTypHO-QYHKIMOHAJIbHAS €IUHULA >KUBOTO. VICTOpUS OTKPBITUS KIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OCHOBHBIE NOJIOKEHUS COBPEMEHHON KIIETOYHON TEOPUH.

Meronsl MOJICKYJISIPHOM ¥ KJIETOYHOM OWOJOTHHM: MHKpPOCKOMNHUs, Xpomarorpadus,
anekTpodope3, METOA  MEUYEHBIX aroMoB, aupdepeHunanbHoe  HEHTpUDyTHpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemokx. DIEKTPOHHAs MUKPOCKOIHSL.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpanuu

ITopTpers: P. I'yxk, A. JleBeHryk, T. [IIBanH, M. [netineH,
P. Bupxos, K. M. bap.

Tabmuuel u cxembl: «CBETOBOW MHUKPOCKOM», «IJNEKTPOHHBIH MHKpPOCKOM», «lcTtopus
Pa3BUTHS METOJI0B MUKPOCKOITUNY.

OOGopynoBaHMe: CBETOBOW MMKPOCKOI; MHKPOIIPENapaThl pPAaCTUTEIbHBIX, >KUBOTHBIX
u OaKkTepHuaIbHbBIX KIETOK.




JlaGopaTopHbIe 1 NIpaKkTHYeCKHe PadoThl
[IpakTuueckass pabora «VM3ydyeHue METOJOB KJIETOYHOW OMOJOrHM (Xpomarorpadus,
anekTpodopes, nudppepenmansHoe eHTpudyruposanue, [TLP)».

Tema 4. Xumnueckas opranuzanus kjaerku (10 u)

XHUMHUUYECKUH COCTaB KJIETKA. MaKkpo-, MUKPO- U yJIbTPAMUKPOdJIEMEHThI. Bona u e€ poisb kak
pacTBOpUTElNs, peareHTa, ydacTHe B CTPYKTYpPUPOBAaHMM  KJIETKH,  TEIUIOPETYJISALUU.
MuHepanbHbIE BEIIECTBA KJIETKH, UX OMoJIoruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKH. buosiormueckue mnonuMepsl. benku. AMHMHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod MousieKynbl. IlepBuunasi cTpykrypa Oenka, MeNnTHAHAS
CBsI3b. BTOpHuuHas, TpeTW4Has, 4eTBEpPTUYHAs CTPYKTYypbl. JleHaryparus. CBolicTBa OEIKOB.
Knaccudukanus 6enkoB. buonormueckue GyHKIMu 6€TKOB. [Ipuonsi.

VYraeBoasl. MoHOcaxapuibl, JUcaxapuabl, OJIMIocaxapuabl U nojucaxapuabl. OOmui 1uiaxn
CTpOEHUS U (PU3UKO-XUMHUECKUE CBOMCTBA yriieBoA0B. bronornyeckue GyHKIMU yTIeBOAOB.

Jlunuapl. I'uapodunsro-ruapodobubie cBoiictBa. Knaccudukanus munuaos. Tpuraumepuisl,
dbochomunuabl, BOCKH, cTepouibl. buomornyeckue ¢GyHKIuU JunuaoB. OOmme CBOHCTBA
OMOJIOTHYECKUX MEMOpPAH — TEKy4YeCTb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, ITOTYTPOHUIIAEMOCTb.

Hyxneunosbsie kucnotsl. JHK u PHK. Ctpoenue HykineMHOBBIX KHCIOT. HyxneoTuasl.
[Mpuniun xommiaementapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupalb.
Mecronaxoxaenue u 6nonorndyeckue pynkmmu JHK. Buast PHK. ®@ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B mMojekyile AT®. buonormueckue
¢yukuun  AT®. BoccraHOBIEHHbIE MEPEHOCYMKH, UX (QYHKIMM B KIETKe. [pyeue
nykneozuompugocgpamor  (HT®).  CexenmpoBanue  JHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouonorus: OuOXMMHUYECKHE U OMO(U3MYECKHE HCCISIOBAaHUS COCTaBa
Y TIPOCTPAHCTBEHHON CTPYKTYpbl OHOMOJEKYN. Modenupoganue cmpykmypol U QYHKYuUL
OuoMoaeKyn u ux Komniexcos. KomnviomepHulil Ouzaiin u opeanuyecKuti Cunmes OUOMOAEKYI U UX
HenpupoOHbIX AHANO208.

JdemMoHcTpanuu

Hoptpertst: JI. [onunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, ®. Caurep, C.
IIpy3unep.

Jluarpammel:  «Pacmipenenenne  XMUMHYECKHX ~ JJEMEHTOB B HE&KHMBOM  NpHUpoOnE»,
«PacnpeneneHrne XMuMUYECKUX 3JIEMEHTOB B JKUBOU IIPUPOIEY.

Tabaumsl u cxembl: «Ilepuoguueckass TabIMIa XUMHUYECKHX d3JeMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJABI», «BemiecTBa B cocTaBe Opranu3moB», «CTpOeHHE MOJIEKYJbl Oenkay,
«CTpyKTypBl 0€NKOBON MOJEKYJbl», «CTpoeHHuEe MOJEKYN YIieBoAoB», «CTpoeHHue MOJEKYI
munuaoBy, «HyknenHoBble KUCIOTED, «CTpoeHHE MOJEKYIbl ATD.

Ob6opynoBaHue: XUMUYECKas OCy1a 1 000py10BaHHE.

JlaGopaTopHbIe U NIpaKkTHYeCKHe PadoThI:

1. JlabopatopHass paboTa «OOHapyXeHHEe OEIKOB C IMOMOIIbIO KauyeCTBEHHBIX
peakuin».

2. Jla6opaTtopHas pabGota «lccnenoBaHne HYKJICHMHOBBIX KHUCIIOT, BBIACICHHBIX W3
KJICTOK PA3JIUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenune u pyHkumnu kiaerku (8 4)

Tumbl KIETOK: JyKapuoTHYecKas | nmpokapuoTudeckas. CTpyKTypHO-(QYHKIIMOHATBHBIC
0o0pa3oBaHUS KJIETKH.

CrtpoeHue npokapruoTudeckoil kieTku. Kierounas crenka 6akrepuii u apxeil. OcobeHHOCTH
CTPOEHUS reTepoTpOdHON 1 aBTOTPOGHON MPOKAPUOTUIECKUX KIETOK. MECTO U poJib MPOKapuoOT
B OMOIICHO3aX.

Crpoerre U (QyHKIIMOHHPOBAHUE JyKApHUOTHUECKOW KieTku. [lmasmarudeckas wmemOpaHa



(mrazmaniemma).  CTpykTypa Iula3MaTu-yec-Kod MeMOpaHbl. TpaHCIIOPT —BeIIECTB  4Yepes
TUIA3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (auddysus, oOnery€éHHas auddysus), aKTUBHBIA
(mepBUYHBIA M BTOPWUYHBIA aKTUBHBIM TpaHcropt). [lomymponunaemocts mMemOpanbl. Pabota
HATPUI-KAJIMEBOrO Hacoca. JHAOLUUTO3: MUHOLUTO3, (harouuto3. Dk3ouuTo3. KierouHas creHka.
CrpykTypa u (pyHKIUH KJIETOYHOM CTEHKH PACTEHUM, TPUOOB.

Huronna3zma. Ilutozonmb. Lurtockener. J[IBwxenue muTomiasmbl. OpraHowabl KIETKH.
OpHOMeMOpaHHBIE OPraHOWABI KJIETKH: dHAoIIazmMaTudeckas ceth (JI1C), anmapat [Nombmxkwy,
JM30COMBI, MX CTpOeHHE U (QYHKIMU. B3auMOCBs3b OIHOMEMOpPAHHBIX OPraHOMAOB KIIETKH.
CrtpoeHue TpaHyIApHOTO peTHUKynyma. Mexanusm wnanpasnenus oenkoe 6 JIIC. Cunre3
pacTBopuMBIX  OenkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. ['maakwii  (arpaHyssIpHBIN)
SHIOMIa3MaTHYeCKUi peTukynyMm. CekperopHas (yHKius anmapara [onsmku. Moougukayus
benxoe 6 annapame I onvoocu. Copmuposeka 6enxos 6 annapame I on60xcu. TpaHCIIOPT BEIIECTB
B KieTke. Bakyonu pacturenbHbiX KieTok. Kiierounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHouAbl KJIETKM: MHUTOXOHAPUH, IUIAaCTUABL.  [Ipoucxoocoenue
mumoxouopuit u naacmuo. Cumbuoecenes (K. C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
(GYHKIMM MHUTOXOHApHA W TulacTHA. llepBUYHBIE, BTOPHYHBIE M CIOXHBIC TUIACTHUIBI
(OTOCUHTE3UPYIOMIKUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTBl ~ BBICIIMX
pacTeHui.

HememOpannsle opranougsl kiaetku CtpoeHue U (yHKIMM HEMEMOpPaHHBIX OpPraHOMIOB
kinetku. PuGocombl.  Ilpomedsxcymounvie  ¢unamenmsi. MUKpOOUIAMEHTBI. AKmuHOBble
Mukpogunamenmul. MBblIlIEUHbIE KIETKU. AKMuUHOGble KOMNOHEHMbl HEMbIULEUHBIX KIemOK.
MuxkpoTtpyOouku. Knertounsiii mentp. CTpoeHue U ABWKEHHE JKTYTHKOB U PECHUYEK.
MuxkpoTtpyOouku nuromiasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpoguiamenmamu
u mukpompybouxamu. Momopnule 6enxu.

SAnpo. O6onouka siapa, XpOMAaTHH, KapuoIuia3Mma, SAPBINIKH, UX CTPOEHHE U (PYHKIUH.
SnepHblii OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE PAcCIONOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. Jyxpomamun u cemepoxpomamut. beaku XpoMaTHHAa — TUCTOHBL. JJuHamuxa s0epHol
obonouku 6 mumose. A0epuuviti mpancnopm.

Knerounsie BrimtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK DYKApHOT (PaCTUTENbHOM,
KUBOTHOMU, TPUOHON).

JdemMoHcTpanuu

Hoptpertsr: K. C. MepexkoBckuit, JI. Maprymnuc.

Tabmuuel u cxempl: «CTpoeHHE SyKapuOTHUECKOH KiIeTkn», «CTpoeHHEe KUBOTHOU KIIETKHY,
«CTpoeHHe pacTUTENbHON KIETKH», «CTpoeHne MUTOXOHApUW», «SAapo», «CrpoeHue
IIPOKAPUOTUYECKOMN KIIETKHY.

O6opynoBaHMe: CBETOBOM MUKPOCKOI; MUKPOIIpPENapaThl PAaCTUTENbHBIX, JKUBOTHBIX KJIETOK;
MHUKpOIpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlaGopaTopHbIe 1 IpaKTHYeCKHe PadoThI

l.JJabopatopHas paboTa «M3yueHue cTpoeHHs KJIETOK PA3IMYHBIX OPTaHU3MOB).

2.lpakTuueckas pabora «l3yueHue CBOWCTB KIETOUHOW MEMOPAHBI».

3. JlabopatopHas pab6oTra  «MccinenoBaHume — miasMoiiM3a M JETIa3MOJIU3a
B PACTUTEJBHBIX KJIETKAX).

4. Ilpaktuueckas pabora «M3ydeHue JBMIKEHUS IMTOIIA3Mbl B PACTHTEIbHBIX
KIIETKaX)».

Tema 6. O0MeH BellecTB M NpeBpaLleHHe YJHEPTHH B KJIeTKe (9 1)

AccUMMIISIMS ¥ TUCCUMWJISIIUA — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BeIIECTB:
aBTOTPOGHBIN U TeTepOoTPO(HBIA. YyacTue KHCI0poaa B OOMEHHBIX MpoLeccax. JHEPreTHYecKoe
obecnieuenue kietku: npespamieHne AT® B oOMeHHbIX mporieccax. PepMEeHTaTUBHBINA XapakTep
peakiuii KIeToyHoro Merabonuszma. @epMeHThI, UX CTPOCHUE, CBOWCTBA U MEXaHHU3M JCUCTBUSL.
Kodepmentsl. OTinuns (pepMEHTOB OT HEOPraHMYECKHX KaTaau3aTOpoB. BelnKku-akTHBAaTOPHI



1 OeNKU-UHTUOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pPEAKLUUN OT pa3IMYHbIX
(bakxTopoB.

[lepBUYHBINT CHUHTE3 OpPraHUYECKHX BeLIeCTB B KieTke. DOTOCHHTE3. AHOKCUCeHHblU U
oxcucenHwlli  omocunmes 'y obakmeputi. Ceemocobupaiowjue nuecMeHmol U NUSMEHMbL
peakyuonHozo yenmpa. Ponb xyopormiactoB B mporecce (potocuHTe3a. CBeTOBass U TEMHOBast
¢dazel. Domoovixanue, Csi-, Cs-u CAM-munvr pomocunmesa. IIpogyKTUBHOCTH (POTOCHHTE3A.
Bnusinue pa3nuuHbIX (GakTOpPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUe (POTOCUHTE3A.

XemocunTe3. PazHooOpaszue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUPHUIUPYIOUIHNE OaKTEpPHH,
xKene300aKkTepuu, cepoOaKTeprH, BOJIOPOIHbIEC OakTepun. 3HaUeHHUEe XeMOCHHTE3A.

AmnaspoOHble opranusmbl. Buabl Opoxenus. I[IpoaykTel Opo’keHHS M UX HCIOJIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHM3MBI KaK OOBEKThl OMOTEXHOJOTMH | BO30YIUTEIH
Oone3HeH.

AdpoOHBIE OpraHM3Mbl. OTalbl BSHEpreTudeckoro oOmeHa. [loAroTOBUTENBHBINA ITarl.
I'mukonn3 — GECKUCIOPOTHOE PACIICTUIEHUE TITIOKO3HI.

buonoruyeckoe OKHCIeHWE, WU KIETOYHOE JAbIXxaHue. Ponb MHUTOXOHIpHN B Ipoleccax
Ouonornueckoro okucieHus. Llukmuueckue peakuuu. OxucnutenbHoe (ochopunrpoBaHue.
Duepeus membpanno2o epaouenma npomornos. Cuutrez ATD: paboma npomonnoti AT@-cunmassi.
[IpeumymiectBa a’poOHOro IyTH OOMEHa BELIECTB Iepel aHa’poOHBIM. D(H(HEKTUBHOCTDH
SHEPreTUYECKOTO0 OOMEHA.

JdemMoHcTpanuu

Hoptpersr: JIx. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durenbrapnr,
I1. Mutyenn, I'. A. 3aBap3uH.

Tabmuiel  u cxembl: «DoTocHHTE3», «DHepreTudeckuit obOmen», «buocuHTe3 Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOW MHUKPOCKOM; OOOpPYJOBAaHME Il IMPHUTOTOBJICHUS MOCTOSHHBIX
Y BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTopHbIe 1 IpaKTHYeCKHe PadoThI

1. JabopatopHas pabora «/3ydeHHue KaTaJUTUYECKONH AaKTHBHOCTU (epMEHTOB (Ha
IpUMepe aMHJIA3bl WM KaTanasbl)y».

2. JlJabopatopHas pabora «M3ydeHue (QpepMEHTATUBHOIO PACILEIUICHUS IMEPOKCHAA
BOJIOPOJIa B PACTUTENBHBIX M JKUBOTHBIX KIIETKAX».

3. JlabopaTtopHas pabora «CpaBHeHHE MPOLECCOB (OTOCUHTE3A K XEMOCUHTE3a».

4. JlabopatopHas paboTa «CpaBHEHHE MPOLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacnencrBenHass nHgopManus 1 peanu3anus eé B kierke (9 1)

Peakuumn matpuyHOro cuHresa. lIpMHIMI KOMIIJIEMEHTAPHOCTU B pEAKLUUAX MaTPUYHOTO
cuHTe3a. Peanmzanus HacnencTBeHHOM uWHpopMmauuu. ['eHeTWdeckwii KoOJi, €ro CBOMCTBA.
Tpanckpunius — matpuunblii cuHTe3 PHK. IIpyHIMNBI TpaHCKpUIIIMU: KOMILIEMEHTAPHOCTD,
aHTUINAPAJUIENIBHOCTb, acCUMMeETpUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoi
knemke. Hexooupyrowue PHK.

Tpancnsamuss u e€ srtanbl. Yuactue TtpancnopTHeix PHK B Ouocunreze Oenka. VYcinoBus
6uocunresa 6enka. Koguposanue amunokucnot. Ponb pubocom B GrnocuHTese Oenka.

Cospemennvie npedcmagnenus o cmpoenuu 2enog. OpraHuzalus T€HOMa Yy IIPOKApUOT
U 3yKapuoT. Perynsuus akTMBHOCTM I'€HOB Yy IpokapuoT. I'mnote3a omnepona (P. XKakoo, K.
Mano). Monexynapuvie mexanusmvl SKcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna é pe2ynayuu
pabomul 2enos. Perynsius oOMEHHBIX IPOIecCcOB B KieTke. KieTounblii romeocras.

Bupycel — HekJeTouHble (OpPMBI KH3HH M OOJIUraTHble mnapasuThl. CTpOEHHE NPOCTHIX
U CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. JKuzuennvii yuxn [HK-codepocawux
supycos, PHK-coodeporcawux supycos, 6akmepuogazos. Obpamnas mpancKkpunyus, peeepmasa,
unmezpasa.

BupycHbie 3a0oneBanus yenoBeka, >kuBOTHbIX, pactenuil. CIIN, COVID-19, couuansHbie



Y MEIUIIMHCKHE MTPOOIIEMEI.

buoungopmamura: unmezpayus u ananuz 6onvuux maccugos («bigdatay) cmpyxmyprvix
ouonoeuveckux oanuvix. Hanomexnonocuu 6 ouonozuu u meouyune. Ilpocpammupyemole yHKyuu
benxos. Cnocobwl 0ocmasKu 1ekapcms.

JdemMoHcTpanuu

Hoptpetsr: H. K. Konsuos, J. . IBanoBckui.

Tabmuiet u cxeMbl: «buocuaTe3 6enkay, «I'eHeTudeckuit koay, «Bupycen», «bakrepuodarmny.

JlaGopaTopHbIe N NpaKTHYeCKHe PadoThI

[Ipaktuueckas padbota «Co3maHue MOICTH BUPYCay.

Tema 8. ’/KuzHeHHbIN MUK KJIETKH (6 1)

Knerounslif nuki, ero nepuoasl u peryisamus. Uatepdaza u muro3. Oco6eHHOCTH MPOLIECCOB,
nporekamux B uHTepdaze. [loaroroBka  KIETKM K JIeieHHI0.  [IpecuHTeTHUYeCKUi
(HOCTMUTOTUYECKUM), CHUHTETHMUYECKUH U MOCTCUHTETUYECKUN (MPEMUTOTHUYECKUN) MEePUOIbI
uHTEpQa3bl.

Matpuunelii  cunte3  JIHK —  pemnukanwmsa.  IIpunounsr  permmkamuu — JHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUIAPALIEIbHOCTh. MexaHU3M
perunkanuu JJTHK. Xpomocomsl. Ctpoenne xpoMocoM. TeraoMepsl 1 Tesiomepasza. XpoMOCOMHBIN
Ha0Op KIJIETKM — KapuOTHIl. JIMIJIOWAHBIN M rarionHbI Habopel XpoMocoM. ['oMosiorn4HbIe
XpoMmocoMbl. [1o510BbIE XpPOMOCOMBI.

Jenenune kneTku — mMuTo3. CTaguu MUTO3a U IPOUCXOASAIINE B HUX MPOLECChl. TUIIBI MUTO3A.
Kapuoxunes u nuurokuses. buonornueckoe 3HaueHre MUTO3a.

Perymnsuus MUTOTHYECKOTO ITUKIIA KIeTKH. [IporpaMmMupyemast KiieTouHas rueib — aronTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAJIbHAs T€HOMHKA. Mexanusmvl npoaugepayuu,
oughghepenyuposku, cmapenus u cubenu kiemox. « L{ughposas kiemka» — buoungopmamuvecxkue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabmuiel  u cxembl: <«OKM3HEHHBIH IUKIT KIETKU», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pemmukanmsa JTHK.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI; MUKPOIIpenaparthl: «MUTO3 B KJIETKaX KOpPEIIKa JTyKay.

JlaGopaTopHbIe 1 NIpaKTHYeCKHe PadoThI

l.JlabopatopHas paboTa «M3yueHrne XpoOMOCOM Ha FOTOBBIX MUKpOIpEnapaTaxy.

2.JJabopaTtopHas pabora «Habnronenue MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa (Ha
TOTOBBIX MUKpPOIIpENapaTax ).

Tema 9. Ctpoenune u pynknnu opranu3mos (17 1)

buonornueckoe pasHooOpasue OpraHU3MOB. OAHOKIIETOUYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS M KHU3HEACATEILHOCTH OJJHOKJIETOYHBIX OpraHn3MoB. bakTtepuu, apxeu,
OJTHOKJIETOYHbIE TPHOBI, OIHOKJICTOYHBIE BOJOPOCIH, JApyrue NpOoTUCTHL. KoJoHHAaIbHBIE
OpPTraHU3MBI.

B3auMoCBs3p 4acTEl MHOIOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMbI OPIaHOB.
Opranusm Kak equsoe nenoe. ['omeocras.

Txanu pactenuil. TUNBI pacTUTEIBHBIX TKaHEH: 0Opa3zoBaTeibHAas, TOKPOBHAS, POBOAINAS,
OCHOBHas1, MexaHnueckas. OCOOEHHOCTH CTPOeHUs, PYHKLMH U pacTOI0KEHUS TKaHEeH B opraHax
pacTeHui.

TkaHu JXKUBOTHBIX U 4YeJIOBEKA. THIIbI KUBOTHBIX TKaHEH: SMUTEIHANIbHAS, COSAMHUTEIbHAS,
MblIlIeyHas, HepBHas. OcoOEHHOCTH CTpOEHUs, QYHKIMHA U PACIOJIOXKEHHUS TKaHEH B OpraHax
JKUBOTHBIX U 4EJIOBEKA.

Opranel. BereraTuBHbIE U I€HEpPATUBHbIE OpPraHbl pacTeHUil. OpraHbl M CUCTEMBI OPraHOB
JKUBOTHBIX U 4esioBeKa. DyHKIMU OPraHoB U CUCTEM OPIaHOB.



Omnopa tena opranusmoB. Kapkac pacrenuil. CkeneTsl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUN ckeneT. CTpOEHHUE U TUIIbI COEIUHEHUS KOCTEH.

JIBI>KeHHEe OpraHu3MOB. J[BHKEHHE OJHOKJIETOYHBIX OPTaHU3MOB: aMEOOHTHOE, KIYTUKOBOE,
pecHU4yHOE. JIBMKEHHME MHOTOKIETOYHBIX PpACTEHUN: TPONMU3MBl U HACTUU. JIBHXKEHHE
MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKA: MblleyHast cucreMa. Peduexc. CkeneTHbIe MBIIIIBI
U UX paboTa.

IInranue opranu3MosB. llormnomeHue BOABI, YIVIEKMCIOIO Ta3a W MUHEPAIbHBIX BEILECCTB
PaCTEHUSIMU. IInranue KUBOTHBIX.
BHYyTpUINIOJIOCTHOE ¥ BHYTPUKIIETOYHOE MHIeBapeHue. [IuraHue IO03BOHOYHBIX IKUBOTHBIX.
Otnensl numeBapuTenbHoro Tpakra. IlumeBapurensHble xenesbl. [lumeBapuTenbHas cucreMa
4eJ10-BeKa.

Hpixanue opranu3MoB. [[pixanue pacteHuil. /[pixanue xuBOTHBIX. [Iuddysus razo yepes
MOBEpXHOCTh KIeTKH. KoxkHoe apixanue. J[pixarenbHas moBepxHOCTh. JKabepHoe u nérodnoe
nbixaHue. JIpIxaHHME€ TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHHE
CTPOCHHs JETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHCTEMa 4YelOBeKa. MexXxaHu3m
BEHTHJISLUH JIETKUX Y MITUI] U MIEKONMUTAIOMUX. Perynsmus npixanus. JpxaTeabHble 00bEMBI.

TpaHcnopT BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIIOPT BEIECTB
y ’KUBOTHbIX. KpoBeHocHas cuctema ue€ opranbl. KpoBeHocHas cucTeMa II03BOHOYHBIX
KMBOTHBIX M 4eioBeka. Cepare, KpOBEHOCHBIE cOCyAbl W KpoBb. Kpyru kpoBooOparieHus.
DBOJIOIMOHHBIE YCIOKHEHUS CTPOSHUSI KPOBEHOCHON CHCTEMBI IO3BOHOYHBIX )KUBOTHBIX. PaboTa
cepala v e€ peryJisius.

Beinenenue  y opraHu3MmoB.  BeiaeneHue  y pacteHud.  BwlaeneHue  y )KMBOTHBIX.
Coxparutenbible Bakyonu. Opranel BbieneHus. @OuubTpauus, CceKpeuus U oOpaTHOe
BCACBhIBAaHUE KaK MEXaHM3MbI pabOThl OpraHoB BhIAeNeHUs. CBS3b MOJOCTH Teja C KPOBEHOCHOM
U BBLICIUTEIBHOM CUCTEMaMH. BbleneHue y MO3BOHOYHBIX XKMUBOTHBIX U 4yesioBeka. [loukw.
Crpoenue u GpyHKmoHupoBanue HeppoHa. OO6pazoBaHHE MOUH y YeTIOBEKa.

3ammra y OpraHu3MoOB. 3allluTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil W UCTHI
IIPOCTEHIINX. 3allliTa Yy MHOTOKJIETOYHbIX pacrteHuidl. Kyrtukyma. CpencrtBa naccuBHON
Y XMMHYECKOM 3aiuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. IIOKpOBBI M MX NMPOU3BOJHBIE. 3alIUTa OPraHU3Ma OT
Oonesneii. MmmyHHas cucremMa 4yenoBeka. KileTouHBI W TyMOpajdbHBIE ~ HWMMYHHUTET.
Bpoxnéuuplii v npuoOpeTéHHbI  cneuuduyeckuii  UMMYHHUTET. Teopusi  KIIOHAIbHO-
cesektuBHOro ummyHureta (I1. Opnux, @. M. beprer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. Poiib Bpo)kIEHHOTO MMMYHHTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHIA.

Pa3gpaxuMocCTh U perymsanus y OpraHu3MoB. Pa3ipakxumMocTb y OJHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. PaznpaxumMocTs U peryiisiiiyis y pacTeHuil. POcToBbIE BelecTBa U UX 3HaYCHUE.

HepBHas cucrema u pedekTopHast perysiius y >KuBOTHbIX. HepBHast cuctema u €€ OTIeNbl.
OBOJIOIIMOHHOE YCJIO)KHEHHWE CTPOCHUS HEPBHOM CHCTEMBI Yy KUBOTHBIX. OTAENBl TOJIOBHOTO
MO3Ta TO3BOHOYHBIX XMBOTHBIX. Pediexc u pednextopHas myra. besyclioBHBIE M yCIOBHBIE
pedIieKchl.

I'yMopanbHast perynasuus U OHAOKPUHHAs CHCTEMa JKHMBOTHBIX U ueinoBeka. JKenmesbl
SHJOKPUHHOM CHCTEMBI U UX TOPMOHBL. JlelicTBUE TOpPMOHOB. B3aumocBsi3b HEPBHOU
Y SHJOKPUHHOM cucteM. I nnoranamo-runodusapHas cucrema.

JdemMoHcTpanuu

Ioptper: U. I1. I1aBinos.

Tabmuuel  u cxembl: «OJHOKJIETOYHBIE BOAOPOCITN», «MHOTOKJIETOUYHBIE BOJOPOCIH,
«bakrepun», «IIpocrelimme», «OpraHbl LBETKOBBIX pacTeHuil», «Cucrembl OpraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKOoMbIX», «TkaHM pacTeHun»,
«Kopuesbie cuctembl», «Crtpoenue ctelns», «CTpoeHHE IHMCTOBOM IIACTUHKW», «TkaHu
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cucremay,
«/pixaTenbHasg  cucrema», «HepBHas cucrema», «Koxa», «MbpblueyHas cucremay,




«BpinenurensHas cucreMa», « DHIOKpPUHHAsS cucTeMay, «CTpoeHne Mbley, «MMMyHUTETY,
«KumeunononoctHslie», «CxemMa NUTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI IT03BOHOUYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IUIaHapun», «BHyTpeHHEE CTpOEHHE A0XKAEBOIO
yepBsi», «HepBHas cucrema poid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHas cucrema ntuny, «HepBHas cucrema MIIEKONUTAIOIIUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OOGopyoBaHMe: CBETOBOW MHKPOCKOIT; MHKpONpEnapaThl OJHOKJIETOYHBIX OpPraHU3MOB;
MUKpOIpenaparbl TKaHEH; PAaKOBUHBI MOJUIFOCKOB; KOJUIEKIIUM HACEKOMBIX, UITIOKOXKHX; )KUBBIE
9K3EMIUIIPhl KOMHATHBIX PacTeHUil; repObapun pacTeHUi pa3HbIX OTIEIIOB; BIa)KHBIC MTPETAPAThI
KUBOTHBIX; CKEJICTHI TO3BOHOYHBIX; KOJUIEKIIMN OECTI03BOHOYHBIX KHBOTHBIX; CKEJIET YeJIOBEKa;
000pyI0BaHUE ISl IEMOHCTPAIIMH TIOYBEHHOTO ¥ BO3YIITHOTO MUTAHUS PACTEHUH, PaCIICTICHUS
KpaxMmasa 1 OesKOB 10 IeHCTBHEM (epMEHTOB; 000py0BaHHE IJIs JJEMOHCTPAIMU OIBITOB IO
U3MEPCHUIO JKU3HCHHOM €EMKOCTH JIETKUX, MEXAHW3Ma [bIXaTEIbHBIX JBWXKCHUH; MOZCIIH
TOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHbIe 1 NIpaKkTHYeCKHe PadoThl

1. JabopatopHas paboTa «l/3ydyeHue TkaHeW pacTEHHI».

2. JlabopatopHas paboTa «/3ydeHune TKaHEH )KUBOTHBIX».

3. JJabopaTtopHas pabora «/3yyeHHe OpraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOkeHNe U pa3BUTHE OPraHU3MOB (8 1)

@opMbI pa3sMHOXKEHHUSI OpraHU3MOB: Oecronoe (BKJIIOYas BEreTaTWBHOE) U MOJoBoe. Buabl
0€ecIoIoro pa3sMHOXKEHUS: IIOYKOBAaHUE, CIOPYJIISIUA, (parMeHTaIHs, KIOHUPOBaHHE.

[TonoBoe pasmuokenue. [lonoBble kieTku, win ramersl. Meio3. Cragun Menosa. IloBenenue
XxpoMocoM B Meiioze. Kpoccunrosep. bruonornyeckuii cMbICi Mei03a 1 110JI0BOro npouecca. Meiios
U €r0 MECTO B KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pazButue. I'amerorenes y >kuBOTHbIX. [lonoBbie sxene3sl. OOpa3zoBaHue
U pa3BUTHE IMOJIOBBIX KJIeTOK. CriepMaToreHes u oorenes. CTpoeHHE MOJIOBBIX KIETOK.

Omyo10TBOpEeHHE ¥ SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy»XxHoe, BHyTpeHHee. [lapTeHorenes.

WNnpuBuayanbHOe pa3sBUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOJIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenez — 00Ha u3 2nagHwvix npoobaem smopuonocuu. Konyenyus mopgozeros
u mooenu mopghocernesza. Craguu SMOpHOTreHe3a )KUBOTHBIX (Ha mpuMepe JArymku). Jpodnenue.
Tuner npobnenus. /Jemepmunuposannoe u HedepmunuposanHoe Opobaenue. bnactyna, TUIBI
omactyn. OcoOeHHOCTH APOOJICHUS MIECKOMUTAIOMINX. 3apOABIIICBBIC JIUCTKU (TACTPYIISIIHS).
3aknaaka OpPraHOB M TKaHEH W3 3apoJblIIEBBIX JIMCTKOB.  B3anMHoe BiMsSHHE dacTel
Pa3BUBAIOIIETOCS 3apo/Iblia (3MOpHOHATbHAS HHIYKIMA). 3aKJIaKa IIaHa CTPOCHUS )KUBOTHOTO
KaK pe3yJbTaT HepapXUYeCKUX B3aUMOJCHCTBUI reHOB. BnusHue Ha 3MOpHOHATIBHOE pa3BUTHE
pa3nuYHBIX (PAKTOPOB OKPYIKAIOLICH CPEIbL.

Poct u pa3Butue x*uBOTHBIX. [locTaMOpuoHanbHbIi nepuo. IIpsimoe u HenpsiMmoe pa3BUTHE.
PazButue ¢ meramopo3oM y OECIIO3BOHOUHBIX M MO3BOHOYHBIX XHBOTHBIX. buonormueckoe
3HaUEHHUE MPSAMOrO0 M HENpPSIMOI'O pPa3BUTHUS, MX PpaclIpoCTpaHEHHE B Ipupoje. Tumbel pocrta
KHUBOTHBIX. DaKTOPBI PETYJSAIMHA POCTa )KUBOTHBIX U 4eioBeka. CTaauu mocTaMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U uejoBeka. Ilepuonbl oHTOreHesza uenoBeka. CTapeHUE M CMEPTh Kak
OMOJIOTHYECKHE TPOIIECCHI.

PasmHoxeHue u pasButue pacteHuil. ['amerodur u cnopodur. Meio3 B )KU3HEHHOM IIHKIIE
pactenuii. O6pa3oBaHue crop B mpouecce Meio3a. 'amerorenes y pacrtenuii. OmnaoJoTBOpeHHe
U Pa3BUTHE DPACTUTENBHBIX OPraHMU3MOB. /[BOIHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX PACTEHMH.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHHu3MBbl PeTyJIILUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemMoHcTpanuu

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



Tabmuuel u cxembl: «BereratuBHoe pa3MHOXeHHE», «Tumbl 0ecrnojoro pa3MHOKEHUS,
«Pa3MHOXkEHHE XJTaMHUIOMOHAIb», « Pa3MHOKEHUE 3BIIIEHBIY, «Pa3MHOXKEHHE THAPB, «Meno3y,
«XpoMocoMbl», «['ameTorenes», «CTpoeHue SHIEKIETKH U ClIEpMaTo3011a», « OCHOBHBIE CTaluu
OHTOreHe3a», «lIpsmoe u HempsMoe pasButue», «PaszBurhe Maiickoro xyka», «Passurtue
capanun», «PasBurve nArymkw», «/IBOMHOE OILUIONOTBOPEHUE Y LBETKOBBIX PACTCHUI,
«CtpoeHue CeMsIH OJIHOJOJIBHBIX U JBYJOJIbHBIX pacTeHuin»,
«KU3HEHHBIH LMK MOPCKOM KamycTb», <« KU3HEHHBI LUK MXa», «KU3HEHHBIM UK
[IAIIOPOTHHKAY, «JKM3HEHHBIN LIUKJI COCHBIY.

OOGopyoBaHMe: CBETOBOW MHKPOCKOIT; MHKpONpenapaTsl SHLEKICTOK M CHepMaTO30H/I0B;
Mozenb «L{UKII pa3BUTUSA JIATYLIKIY.

JlaGopaTopHbIe 1 NIpaKkTHYecKHe PadoThl

1. JabopatopHas pabGoTa «/3ydeHHe CTPOCHHUS TMOJOBBIX KIETOK HA TOTOBBIX
MHUKpOIIpernaparax».

2. [lpakTuueckas pabora  «BblBIeHHME TPU3HAKOB CXOJACTBA  3apObIIICH
ITI03BOHOYHBIX KUBOTHBIX.

3. JJabopaTtopHas pabora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. I'eHeTnka — HayKa 0 HaCJeACTBEHHOCTH H M3MEHYMBOCTH OPTraHU3MOB (2 1)

HcTopus cTaHOBJICHUS W pa3BUTHUS TEHETHKH Kak Hayku. Pabotsl I'. Mennens, I'. [le @pusa,
T. Moprana. Ponp oTeuecTBeHHBIX Y4EHBIX B pa3Butu reretuku. Pab6orer H. K. Kounbiosa,
H. U. BaBunoga, A. H. benozepckoro, I'. /1. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeea-
Pecosckoro.

OCHOBHBIE T€HETUUECKHE TIOHATHS U CUMBOJIBL. [ OMOJIOIrMUHBIE XPOMOCOMBI, AJUIEJIbHBIE TE€HBI,
aJbTepHATUBHbBIE IPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBII IPU3HAK, TOMO3UI0Ta, T€TEPO3UTOTA,
qHCcTas IMHUSA, THOPUIBI, TeHOTHUII, (heHOTUN. OCHOBHBIC METOBI TeHETHKH: THOPUI0IOT HUECKHH,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETUYECKU .

JdemMoHcTpanuu

Hoptpetsr: I'. Mennens, I'. le ®pus, T. Mopran, H. K. Konsros, H. . Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, FO. A. @unumuenko, H. B. Tu-modees-PecoBckmii.

Tabnuiel u cxembl: «MeTobl TeHETHKI», «CXeMbI CKpEIIUBaHUS.

JlaGopaTopHbIe 1 NIpaKTHYeCKHe PadoThI

JlabopatopHas paboTa «/po3oduna kak 0ObEKT TeHETHYECKUX UCCICTOBAHUI».

Tema 12. 3akoHoMepHOCTH HacJeAcTBeHHOCTH (10 1)

Monorubpunnoe ckpeuuBanue. [lepBoiii 3akoH MeHens — 3aK0H eAMHO00pa3usi THOPUIOB
nepBoro nokoiieHus. Ilpasuno nomuanpoBanus. Bropoii 3axkoH MeHiemns — 3aKOH pacIlleIlICHUs
npu3HakoB. lluTonornyeckue OCHOBBI MOHOTHOPWAHOTO CKpPEHIMBAHUA. [ 'MIOTE3a YHCTOTHI
ramer.

AHanusupyroliee ckpemuBanue. [IpomexxyTouHblii XapakTep HacienoBaHus. Pacmiennenue
IIPU3HAKOB IIPU HEIOJIHOM JIOMUHUPOBAHUMU.

Jurubpugnoe ckpenuBanue. Tperuit 3akoH MeHenss — 3aK0OH HE3aBUCUMOTO HACJIEIOBaHUS
NpU3HaKOB. L{uTomornueckrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CueruieHHOE HacieaoBaHue nmpu3HakoB. Pabotsl T. Moprana. CrenieHHOe HacIeJOBaHHE
I€HOB, HApYLICHHUE CLEIUICHUS MEXy F'eHaMu. XpOMOCOMHAas TEOpUsl HACIEICTBEHHOCTH.

I'enernka mnona. XpoMOCOMHBIM MEXaHU3M ONpEIENIEHHUs Moja. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIi Y reTeporaMeTHbI IoJ. ['eHeThdeckas CTPYKTypa IIOJIOBBIX
xpoMocoMm. HaciienoBanue Npu3HaKkoB, CLEIUICHHBIX C II0JIOM.

I'enotunn kak uenoctHass cucrema. IlnedoTponus — MHOXKECTBEHHOE JEWCTBUE TI€Ha.
MHoxecTBEeHHbIN amienu3M. B3aumopeiicTBue HeayuleNbHBIX T€HOB. KOMILJIEMEHTapHOCTD.
Onucras. [lonumepus.

I'eneTnyeckuii  KOHTpOJIb  pa3BUTUS  PACTCHUM, JKMBOTHBIX W YEJIOBEKAa, A TaKXKe



(U3NOTIOTHUECKUX TPOIIECCOB, TOBEJCHNUS M KOTHUTUBHBIX (DYHKIMHA. | eHeTHYecKre MeXaH3Mbl
CUMOHMOTeHEe3a, MEXaHU3MbI B3aUMOJICHCTBUS «X03UH — Tapa3uT» U «XO35IMH — MUKPOOHOM.
['eHeTnuecKkue acmeKThl KOHTPOJS W U3MEHEHHUs HAcJeICTBEHHON MH(OpPMAIMH B MOKOJICHUSIX
KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuuer u cxembl: «IlepBbrii u BTOpol 3akoHbl Menpens», «Tpertuili 3akoH Menpaemnsy,
«AHanusupyollee ckpeuuBanue», «Henomnoe nomunaupoBanuey, « CuenjieHHOe HacaeA0BaHNue
NIPU3HAKOB y Apo3oduisy, «I eHetnka nona», «Kapuotun yenoseka», «Kapuotun apo3oduisn,
«Kapuorun nrutibl», « MHOKECTBEHHBIN ajienn3my», « BzanmoeicTere reHoB.

OOGopynoBaHue: MOJENb JUIsl JIEMOHCTpPAIlMM 3aKOHOB €AMHO00pasusi TMOPUIOB IEPBOTO
IIOKOJIEHUSI M PACIICIJICHUS] NPU3HAKOB; MOJENb [Js JIEMOHCTpPAllMU 3aKOHa HE3aBHUCHUMOIO
HacJIeI0OBaHMs IPU3HAKOB; MOJAEIb JUIsl AEMOHCTPALUU CLEIUIEHHOIO HACJIEe10BaHuUs IPU3HAKOB;
CBETOBOM MUKPOCKOII, MUKponpenapart: «Jpo3oduiar.

JlaGopaTopHbIe 1 NIpaKkTHYeCKHe PadoThl

l. [IpaktTuueckas pabora «/3yyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKpPEIIMBAHUS
y JpO30(QHITBD».

2. [IpakTuueckas paboTa «/M3ydeHue pe3yabTaTOB IUTHOPUIHOTO CKpPELIMBAHUS
y JpO30(QHITBD».

Tema 13. 3akoHOMepHOCTH U3MEHYUBOCTH (6 1)

B3aumopneiictBue reHotuna ucpenasl npu  popmupoBaHuH (enorumna. 3MEeHUYUBOCTH
npu3HakoB.  KauecTBEHHbIE U KOJIMYECTBEHHBIE  INPU3HAKU. Buiapl  M3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJICACTBECHHAS.

MoudukanoHHas H3MEHYMBOCTh. Poib cpeabl B GOpMHpPOBaHUU MOIU(PUKAITMOHHON
n3MeHunBoCcTH. Hopma peakimu mpusHaka. BapuanmoHHBIA psii U BapuanMoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PHUKAITMOHHON H3MEHYHMBOCTH.

T'enotunuueckas w3MeHUYHUBOCTHL. (CBOMCTBA TI'€HOTUINYECKONH HM3MEHUYMBOCTH. BHOBI
TCHOTUITNYECKON U3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIl[HOHHAS.

KomOunaTuBHass M3MEHUMBOCTh. Mei03 U MOJOBOM MpOIecC — OCHOBA KOMOMHATUBHOU
M3MEHYMUBOCTU. POsTb KOMOMHATHBHON M3MEHUMBOCTHU B CO3JIaHHH T€HETUYECKOTO Pa3HOOOpa3Hs
B IIpeJieJIax OJHOI0 BUJA.

MyTanuonHass HM3MEHYUMBOCTb. Buabl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrioHTaHHbIE ¥ MHAYLUPOBAaHHBIE MYyTalUH. SIAepHblE | LUTOIUIA3MATUYECKUE MYTALHH.
ComaTtnueckue U nojoBble MyTauuu. [IpuuMHBI BO3HMKHOBEHMs MyTanuil. MyTtareHsl U uX
BJIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOI'O MpoIecca. 3aKOH TOMOJIOTHYECKHX
psanoB B HacnencTtBeHHoM wu3MeHuuBoctd (H. WM. BaBuiio). Baesgepnas u3MeHUYMBOCTH
Y HaCJIEACTBEHHOCTD.

Onucenemuka U dNUSEHOMUKA,  PONb  INUSEHEMUYECKUX  (DaKmopos 6 Hac1eO008aHUlU
U UBMEHYUBOCIU (heHOMUNUYECKUX NPUSHAKOS Y OP2AHUSMOS.

JdemMoHcTpanuu

Ioptpetsl: I'. [le ®pus, B. Noranucen, H. 1. BaBunos.

Tabmuuel  u cxembl: «Bunel u3MeHuumBOCTHY, «Moau(UKaMOHHAS HU3MEHYHBOCTDHY,
«KomOuHaTHBHAst MU3BMEHUHUBOCTDHY, «Meio3», «OmnonoTBopenue», «I'eHeTnyeckue 3a001eBaHus
yesroBeKay, « Buapl mytanuin.

OOGopynoBaHue: KHUBBIE U repOapHble HK3EMIUIIPhl KOMHATHBIX PACTCHUH; PHCYHKH
(poTorpadum) KUBOTHBIX C Pa3TUUYHBIMU BUIaMU H3MEHYMBOCTH.

JlaGopaTopHbIe 1 NIpaKTHYeCKHe PadoThI

1. Ta6opatopuas pabGora «lMccrengoBanue 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON
n3MeH4uBOCTH. [locTpoeHre BaprualiMOHHOIO psijia M BapUallMOHHOW KPUBOW».

2. [IpakTuueckas padora «MyTauuu y Apo30¢puibl (Ha TOTOBBIX MUKPOIIPENapaTax ).




Tema 14. I'eHeTnka 4esioBeka (3 4)

Kapuortun uenoeka. MexryHapoHasi mporpaMMa MCCiIeIOBaHUs TeHOMa YelloBeKa. MeTo bl
W3YYCHHUSI TEHETHUKM 4YelIOBEKa: TIeHEATOTUYECKUH, ONU3HELOBBIA, UTOTCHETHUYCCKHIA,
MONYJIALIMOHHO-CTAaTUCTUYECKUN, MOJIEKYJIIpHO-TeHeThuYeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHIIA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4KciIie ¢ moMoibio [111P-
aHanuza. Hacnencrennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bonesnu c HacnencTBEHHOM MPENpacloOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON T'€HETHUKU
B MIPEIOTBPAIICHUH U JICUCHUH TCHETUYECKUX 3a00JIieBaHUU YeloBeKka. MeauKo-TeHEeTHIeCKOoe
KOHCybTUpOBaHHE. CTBOJIOBBIEC KIETKU. [IOHATHE «T€HETHUECKOTO Ipy3a». DTUUECKUE ACTIEKThI
WCCIIEIOBaHUH B 00JIACTH PEJAKTUPOBAHHUS TEHOMA M CTBOJIOBBIX KIIETOK.

l'enernyeckue (QaxkTophl TMOBBINICHHOW YYBCTBUTEIBHOCTH 4YENOBEKa K (pu3mdeckoMy
1 XMMHYECKOMY 3arpsA3HCHHUIO OKpYKaroueh cpeapl. ['eHeTmdeckas npeapacnoyioKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuiel u cxembl: «Kapuotun denoBekay, «MeToAbl W3YYCHHS TEHETHUKH YEIIOBEKay,
«"eHeTnyeckue 3a00JICBaHMS YCTOBEKAY.

JlaGopaTopHbIe 1 NpaKTHYeCKHe PadoThI

[Ipaktuuyeckas padbota «CocraBneHUE U aHATH3 POJAOCIOBHOINN.

Tema 15. Cenexuust opranuzmMos (4 1)

JlomecTuKalus U CeJIeKIusl. 3apoKIeHUE CeNeKIMU U foMecTukaruu. Yuenue H. Y. BaBunosa
o LleHnTpax npoucxoxaeHus 1 MHOT00Opa3usi KyJIbTypHBIX pacTeHH. Posb cenexium B co3JaHuu
COpPTOB pPacTeHUH U MOpOJ KUBOTHBIX. COpT, mopoja, mWTaMM. 3aKOH FOMOJOTHYECKUX PSIOB
B HacJecTBeHHOM n3MenunBocT H. 1. BaBuiosa, ero 3naueHue 1Jist CEIEKIIMOHHON paOOThL

Metoapl ceneKUMOHHOM paboThl. VCKyccTBEHHBIH OTOOP: MAacCOBBIA W MHAWBUIYAJIbHBIMH.
Omaner kombunayuonnou cenexyuu. Vcrbitanue npousBoauTeneii mo moromcty. Otbop 1o
TCHOTHITY C TOMOIIBIO OIICHKH (DEeHOTHIIAa TOTOMCTBA M OTOOp IO TEHOTHITY C TOMOIIBIO aHAJIN3a
JTHK.

HckyccTBeHHBIN MyTareHe3 Kak METO]] CeJICKIIMOHHON paOoThl. PagraiimoHHBINA M XUMUYECKUI
MyTareHe3 Kak MWCTOYHHMK MYTalUil Yy KyJbTypHBIX (opM opranuzMoB. Vcmonb3oBaHue
T€HOMHOTO PEIaKTUPOBaHUS M MeToAoB pekomOuHaHTHbIX JIHK s momydenuss mcxomHoro
Marepuana s CEIeKLIHUN.

[lonyuenne  monumiaouaoB.  BHyTpuBumoBas  rubpuamsauus.  bimskopoactBeHHOe
CKpeluBanue, win uHOpuauHr. HepoacTBeHHoe ckpemmBaHue, uian ayTopuauHr. ['ereposuc
uero npuuuHbl. lMcnons3oBanue rereposuca B cenekuuu. OtnanéHHas TUOpHUIM3ALIKA.
[Ipeononenne Oecruionuss MEXBUAOBBIX THOpUIOB. JIOCTHIKEHHUS CEJIEKIMH pacTeHHM
U )KMBOTHBIX. «3e1éHas peeontoyusiy.

CoxpaHeHHe 1 N3y4YE€HNE TE€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUI U UX JUKUX POIUYEH
JUIL CO3ZJaHMsI HOBBIX COPTOB M THUOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYyIbTYp. M3yuenue,
Ccoxpanenue u ynpaeieHue 2eHemu4ecKUMU pecypcamu cebCKOX03AUCEEHHbIX U NPOMbICI06bIX
JHCUBOMHBIX 6 YEJIAX VAYYUIEHU CYUWeCMBYIOWUX U CO30AHUA HOBbIX NOPOO, JTUHULL U KPOCCO8, 8
MOM Huce ¢ NpUMeHeHUeM COBPEMEHHbIX MemMOo008 HAYUHBIX UCCIe008aHUl, Nepedosblx uoel u
NnepcneKmueHbIX MexHoN02UI.

JdemMoHcTpanuu

Hoprpersl: H. U. Basunos, U. B. Muuypun, I'. 1. Kapneuenxo, II. II. Jlykpanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuuel u cxembl: «LIeHTpBI MPOMCXOXKAEHUS M MHOT000pasusi KyJIbTYpPHBIX pacTEHUil»,
«3aKOH TOMOJIOTUYECKUX PAJOB B HACIECACTBEHHOW H3MEHUMBOCTH», «METOABI CEJNEKIUWY,
«Otnanéunas rubpuauzanus», «MyTareHes».

JlaGopaTopHbIe N IpaKTHYeCKHe PadoThI




1. Jabopatopuas pabGota «l3ydueHue cOpTOB KyJIBTYPHBIX PACTCHUH U MOPOJ
JIOMAITHUX KUBOTHBIX».

2. JlabopaTtopHas paboTa «/3yueHHe METOJOB CEJIEKLIUU PACTCHUI.

3. llpaktuueckas pabora «IIpuBUBKa pacTeHUII».

4. Dxckypcus «OCHOBHbIE METO/bI U JOCTHKEHUSI CEJICKIIMU PACTECHUM U )KMBOTHBIX (Ha
CENICKIIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (hepMy, COPTOHMCIBITATENbHBIA yYacTOK, B TEITMYHOE
XO34HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0THA ¥ CHHTeTHYecKasi Onosiorus (4 4)

OOBeKTh, HCIONb3yeMble B OMOTEXHOJOTMH, —  KJIETOYHbIE U TKAHEBbIE KYJBTYPHI,
MHUKPOOPIaHU3MBI, HMX XapaKTepucTuKa. TpaauimoHHas OWOTEXHOJNOTHSA: XJiebomeueHue,
MOJIyYeHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mukpoounonorndeckuii cures3. OObeKThI
MHUKPOOHOJIOTHYECKUX TeXHOIOTUi. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHue TeXHOJIOTH U HUHCTPYMEHTOB IEJICHAPABICHHOTO U3MEHEHHS 1 KOHCTPYHPOBAHUS
T€HOMOB C IIEJIbIO TOJIY4YEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKAIINX HE BCTPEUAIOIIHECS
B IPUpPOJe OMOCUHTETUYECKUE Ty TH.

Knerounas unxeHepus. Meronbl KyJabTypbhl KIETOK M TKaHEM pAacTEHMH W KMBOTHBIX.
Kpunobanku. Comaruueckass rubpuanu3anus M COMaTHUECKuil sMmOpuorenes. lcmonb3oBaHue
raflIon/IoB B CEe-JIEKUMU pacTeHuil. [lonyuenue moHoknoHAnbHbIX anmumen. Hcnonvzosanue
MOHOKIOHANbHLIX U NOJIUKIIOHAILHBIX aHmumen 8 meouyute. VICKyc-CTBEeH-HOE OIIJIOJJOTBOPEHHE.
PekoHCTpyKIUS SIMIIEKIETOK U KIIO-HUPOBAHKE )KUBOTHBIX. METO TPaHCIUTAHTAIIUH e KIETOK.
Texnonocuu  0300poGneHuUs,  KYIbMUBUPOBAHUS U MUKPOKIOHATLHO2O — DASMHONCEHUS.
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasl Y IeHHas HH)KeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA W KOHCTPYHUPOBAHHUE
pexomOuHanTHBIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W MEPCIIEKTUBBI
XPOMOCOMHOW ¥ F'€HHOW WHKCHEPUU. OKOJIOTUYSCKUE W ITHYECKHE MPOOJIIEMbl T'e€HHOU
WH)KEHEPUH.

MeaunuHcke OMOTEXHOJIOTHH. Ilocmeenommuas yugposas
meouyuna. I1L[P-ouacnocmuka. Memabonomusiii ananus, 2eHOYeHMpUu4ecKull aHaIu3 npomeoma
uenoseKa 0/ OYEeHKU COCMOAHUA e20 300p08bs. Hlcnonvzosanue cmeonogulx kiemok. Tapeemnas
mepanus paxa. 3D-6uoumndicenepusi 01 pazpabomru QYHOAMEeHMATbHBIX OCHO8 MEOUYUHCKUX
MEeXHON02Ull, CO30aHUsl KOMNJIEKCHbIX MKAHeU CcOoYemanuem MexHON02Uull MpEXMEePHO20
ouonpunmunea u ckaggonounea s peutenus 3a0ay NepPCOHAIUIUPOBAHHOU MEOUYUHDL.

Coz0anue B6eKMOPHbIX BAKYUH C Yelblo obecneyeHuss KOMOUHUPOBAHHOU 3aAujumsl Om
soz0youmeneti OPBU, ycmaHnosnenue MOAEKyIAPHbIX MeXaHusmos Qynkyuonuposanus PHK-
CO0epAHCAUUX BUPYCO8, BbIZLIBAIOWUX 0COOO ONACHbIe 3a00]1e6aAHUs YeN08eKAd U HCUBOMHDIX.

JdemMoHcTpanuu

Tabmuuel u cxembl: «/cnoab30BaHNE MUKPOOPTAHU3MOB B IMIPOMBIIIZICHHOM MPOU3BOJICTBEY,
«Knerounas uHxeHepus», «I eHHasT HHKESHEPHSI.

JlaGopaTopHbIe 1 NIpaKTHYeCKHe PadoThI

1. Ta6opatopHuas pabora «/3yueHne 0ObEKTOB OMOTEXHOIOTHIY.

2. [lpaktuueckas padora «llomydeHue MOJIOUHOKHCIBIX IPOIYKTOBY.

3. Dkckypcus «bHOTEeXHOIOTHS — Ba)KHEHINAs MPOU3BOAUTENBHAS CHUJIa COBPEMEHHOCTH
(Ha GMOTEXHOJIOTUIECKOE IPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxneHue 1 pa3BUTHE IBOJTIIHOHHBIX NpeAcTaBIeHN B 0uoJ0oruu (4 1)
OpomonmonHass teopust Y. JlapBuna. Ilpennocbuiku BO3HMKHOBEHHMs AapBUHU3MA. JKH3Hb
U Hay4Has aedaresbHocTh Y. JlapBuHa.



JIBrkymire cuiibl 3BONONMK BUAOB 10 Y. /lapBuHY (BbICOKasi MHTEHCUBHOCTb Pa3MHOKEHHUS
OpPraHU3MOB, HACIEACTBEHHAass W3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHHE, €CTECTBEHHBIN
U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuntetnueckoil Teopuu sBomonmu (CTD). HeliTtpanpHas Teopusi SBOIIOIMUH.
CoBpeMeHHas HBOJIOIMOHHAS Ouoyorus. 3HaUYCHHE HBOJIOIUOHHONW TEOpHH B (POPMHUPOBAHUU
€CTECTBEHHO-HAyUYHOU KapTUHBI MUDPA.

JdemMoHcTpanuu
Hoptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y. [lapBuH,
C C UYeTBepUKOB,

N. . maneraysex, Jx. Xonneiin, . K. benses.

Tabmuiet u cxembl: «Cuctema xxuBoi npupoasl (1o K. JIuauero)», «JlecTHUIIA )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHuzM (GOpPMHUPOBAHUS MPHUCIIOCOOICHUN Y PACTCHUH M KHBOTHBIX (110
Jlamapky)», «Kapra-cxema mapmpyta myrtemectsus Y. [lapsuna», «Haxonku Y. lapunar,
«Dopmbl 60pbOBI 3a cymecTBoBaHUe», «[lopoasl romybeii», «MHOroobpasue KyabTypHBIX (hopM
Kamyctel», «[lopoasl JoOMamHUX KUBOTHBIX», «Cxema o00pa3oBaHHsT HOBBIX BHJIOB
(mo Y. HJapBuny)», «CxemMa COOTHOIICHUS JBIKYIIMX CHJI IBOIIOIUNY, «OCHOBHBIE TOJIOKEHUS
CUHTETUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus u eé pe3yabTarsl (14 4)

[Momynsmms Kak 31eMeHTapHas enuHuna HBomouud. COBpPEeMEHHbIE METOABI OLEHKH
TEHETUYECKOr0 Pa3HOOOpas3ys U CTPYKTYphI Momyssiiuid. Vi3aMeHeHne reHo(oH1a MOy KakK
SJIEMEHTapHOE HBOJIOLMOHHOE SBJICHME. 3aKOH TeHeTH4Yeckoro paBHoBecus Jx. Xapmu,
B. Baiin6epra.

OnemeHTapHble  (aKTOpbl  (ABWXKYIIME CWJIBI) HBOMIOUMH. MyYTallMOHHBIA — TpoLeccC.
KomOunatnBHast "3MeHUUBOCTb. [Ipeiid reHoB — cityyaiiHble HeHaIpaBIeHHbIC U3MEHEHHS YacTOT
aiieneil B monymsnusx. Iggexm ochosamens. Ipgdexm dymuviiounoeo 2opaviuka. Crudicenue
2eHemu4ecKo20 pasHooopasus: npudunsl u creocmeus. llposenenue s¢pgpexma Opeligha 2enos 6
oonvwux u manvlx nonyaayuaAx. Murpauun. M3omsuus  momynsiuid: - reorpaduyeckas
(mpocTpaHCTBeHHas), OHMoIornueckas (penpo yKTUBHAs).

EctecTBenHsIit 0T00p — Hampasistomui haktop Boorul. PopMbl €CTECTBEHHOTO 0TOOpA:!
IBIKYIIUH,  CTaOMIM3UPYIOIIMK, paspeiBaonuil  (au3pynTtuBHbIM). [lomoBoit  otGop.
Bo3HuKHOBEHHE M HBOJIOUS COLIMATILHOTO TIOBEACHHUS )KUBOTHBIX.

[IpucnocoOIeHHOCTh  OPraHU3MOB KaK  pe3yjbTaT MHKPO3BONIOLMH. BO3HUKHOBEHHE
npucnocobiaeHuit y opranuzmMoB. ApomMopdo3bl U uanoagantauuu. [Ipumeps! npucrnocodneHui
y OpraHu3MoB: Mopdoiorudeckue, (HU3NOIOTHIECKHe, OHOXMMHYECKUEe, TOBEICHUECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3ysbTaT MHUKPOIBOJIOLHH.
W3onsauus — kmoueBoil  (akrop BumooOpazoBanus. IlyTH u cmocoObl BHIO0Opa30BaHMSA:
ajionatpuueckoe  (reorpauueckoe), CHUMIATPUUECKOE (PKOJIOTHYECKOE), «MTHOBEHHOE»
(monurutonn3anus, rudpuauzanus). JauTeIbHOCTh SBOTIOMOHHBIX POLIECCOB.

Mexanu3mbl OPMHUPOBAHUS OMOJIIOTHYECKOTO pa3HO0Opa3usl.

Pone  »BoOmIOnMOHHOW  OWoNorMM B pa3pabOTKe  HAyyHBIX  METONOB  COXpaHEHHUs
O6uopazHooOpasus. MUKpPOIBOIOLHUS | KOABOJIOIMS Mapa3sHUTOB M UX X03s€B. MeXaHU3MbI
(hopMUPOBaHUS YCTOWYHMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

Hoptpertsr: C. C. YUeTBepukos, J. Maiip.

Tabmuuel u cxempl: «MyTallMOHHAs W3MEHYMBOCTBY», «llomynsnmoHHas CTPyKTypa BHIay,
«Cxema mposiBieHus 3akoHa Xapau—BaitHOepray, «IBWXKyIiue CHIBI  3BOJIOLUN,
«DKOJIOTHYECKasT H30JALUs TOMyJSIIUKA ceBaHCKOM (openn», «['eorpaduueckas wu30mALUA
JMCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI 1aypcKoil», «IlomynsnnoHHbIe BOJHBI YUCIECHHOCTH
XHUIIHUKOB U KepTB», «(Cxema JeHCTBUS €CTeCTBEHHOro oToopa», «®DopMmbel OOpHOBI 3a




CYLIECTBOBaHHEY, «MHaycTpUanbHbIHA MEJIaHU3MY, «Kussie HCKOTIaeMBbIe,
«ITokpoBUTENBCTBEHHAsI OKpacka >XHMBOTHBIX», «lIpemympexmaromas oOkpacka >KUBOTHBIX»,
«Duznonoruueckue amantauuu», «I[IpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIILHOCTBY,
«Kputepun Buma», «Bunsl-nBoitHukm», «CTpykTypa BHIa B upupoae», «CrocoObl
BunooOpasoBanusi», «l'eorpadguueckoe BumooOpazoBaHHe TPEX  BUIOB  JIAHIBIIICH,
«DKOJIOTHYECKOE BHJI000pa3oBaHKMe BHUIOB CHUHUID, «llomuruionasl pactenmit», «KamyctHo-
penevHbIi THOpHUI.

Ob6opynoBanue: repbapur pacTeHUH; KOJUIEKLIIMM HACEKOMBIX; dYydeda NTHIl M 3Bepeil ¢
IpUMEPaMHU PaA3IMYHBIX MPHUCIIOCOOJICHUI; Yydena NTHIl U 3Bepell pa3HbIX BHJIOB; repOapuu
pacTeHuil OJIM3KHX BUIOB, 00Pa30BaBIINXCS PA3TMUHBIMU CIIOCOOAMH.

JlaGopaTopHbIe 1 NIpaKkTHYecKHe PadoThl

1. Ta6opatopHas paboTa «BbIsBICHHE U3MEHUYUBOCTH Y 0COOEH OJTHOTO BHAY.

2. Jlabopatopuass pabora «llpucnocobieHuss OpraHU3MOB M UX OTHOCHTEJIbHAs
11e1eco00pa3HOCTDY.

3. JJabopaTtopHas pabora «CpaBHeHHE BHIOB I10 MOP(HOIOTHIECKOMY KPHUTEPHIO».

Tema 3. MakpodBosionus u eé pe3yJabTaTsl (6 1)

MeTtoapl U3ydeHHs] MakpolBoJoLMHU. llaneoHTOIOrMYecKre METO/bl M3YyUYEHHUS 3BOJIOLUU.
ITepexoanbie GopMbl U GUIIOTEHETUYECKHE PSIIBI OPTAHU3MOB.

Buoreorpaduyeckre meroasl n3yuenus sBoitorun. CpaBHeHHe (Giopsl U ayHbl MaTEPUKOB
1 OCTpoBOB. buoreorpapuueckue obnactu 3emiau. BUIbl-o0HIEMHUKH U PETUKTHI.

OMOpHOJIOTHYECKUE U CPAaBHUTEIBHO-MOP(OIOTHYecKre METOJIbl HM3Y4YCHHS 3BOJIOLUU.
I'eneTnyeckue MeXaHU3Mbl 3BOJIOLMU OHTOIE€HE3a U IOSIBICHMS SBOJIOLMOHHBIX HOBILIECTB.
I'oMosiornuHble M aHAJIOTUYHBIE OpraHbl. Py uMeHTapHble OpraHbl ¥ aTaBU3Mbl. MoekysipHO-
TE€HETUYECKUE, OMOXMMHUYECKUE U MAaTeMaTHYeCKHEe METOJIbl M3YYCHHS  SBOJIOLUH.
I'omosnoruynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHUX JIEPEBHEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OO0mue 3aKkoHOMEpHOCTH (TIpaBuiia) dBONMOUMH. [Ipunyun cmenvl gyurkyuti. HeoOpaTtuMocTsb
9BOJIIOLIMU. AfanTUBHAA paananusi. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLINH.

JdemMoHcTpanuu

Hoptpetst: K. M. bap, A. O. KoBanesckuii, @. Mrosuiep, 3. ['ekkerns.

Tabmuipl u cxeMbl: «DUIOreHETHYECKU P JoMaan», «ApXeo-NTepHKC», «3Bepo3yObie
ameps», «Creronedans», «Punnogurer», «CemeHHBbIE TanopoTHHKW», «buoreorpapudeckue
30HBI 3emum», «/lpeiidp KoHTUHEHTOBY», «PenmukTby, «HadanbHbple cTaguu >MOPHOHAIBLHOTO
pa3BUTHsI TIO3BOHOYHBIX KUBOTHBIX», «['OMOJIOrMYHBIE U aHAJIOTUYHBIE OpraHb, «PyauMeHTh»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpbI YeJOBeKa U IIMMIaH3e», «lJ1aBHBIE HampaBlICHUS
3BOIONUNY, «OO0IIKE 3aKOHOMEPHOCTH IBOJIOLIUNY.

Ob6opynoBaHue: KOJJIEKIIUH, repOapuu, MyJISKH HCKOIAeMbIX OCTaTKOB OPTaHU3MOB; MYJISIKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPIaHOB U aTaBU3MOB; KOJIJIEKIIUN HACEKOMBIX.

Tema 4. IIponcxoxaeHue u pa3BuTHe ;KU3HU Ha 3emure (15 4)

HayuHble runoTes3sl NpouCX0oXKICHHS )KU3HU Ha 3emiie. AOHOreHes u nancrnepmus. JJonayunsie
IIPEJICTABICHMSI O 3aPOXKACHNUN XKU3HU (KpeallmoHU3M). [ M1oTe3a NoCTOSIHHOIO caMOo3ap0sKIeHUS
XKU3HU U €€ onpoBepxkeHue onbitamu @. Penu, JI. Cnannannanu, JI. ITacrepa. IIpoucxoxnenne
KHU3HH U aCTPOOHOJIOTHS.

OcHOBHBIE 3Tanbl HEOpPraHMueckoi spomonuu. ITnanerapHas (reo-joruyeckas) SBOJIOLUS.
XuMmuueckas: HBOJIONUS. AOHOTCHHBI CHHTE3 OpPraHMYECKUX BEUIECTB W3 HEOPTaHUYECKHUX.
OmnpiT C. Muniepa u I'. FOpu. O6pazoBanue noinuMepoB u3 MoHOMEpoB. KoariepBaTHas runoresa
A.U. Onapuna, rumnore3a nepBuyHoro OynboHa JDk. XondeiHa, reHETHUYECKas TUIOTE3a
I'. Ménnepa. Pubosumsl (T.UYek) umrunoreza «mupa PHK» V. Ilunbepra. dopmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MTPOTOKIIETKH.



Ncropus 3emnu u metozsl €€ nzyueHus. Mickonaemple OpraHnyecKue ocTaTku. I'eoxpoHonorus
u e€¢ Meronsl. OTHOCUTENbHAsE M a0CONIOTHAS T'€OXPOHOJOTHs. [ eoxXpoHonornyeckas IIKaia:
J0HBI, APbI, IIEPUOBL, JITOXH.

HauanpHple sTanbel opraHuyeckor 3Bosronuu. [losBiieHHME U 3BOMIONUSA IIEPBBIX KIIETOK.
OBomonust MeTtabonu3ma. Bo3HuKHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHMKpPOOHBIE
OMOMIEHKM KaK aHajor mepBeIXx Ha 3emie coobmectB. Crtpomaronutsl. [IpokapHoThI
U DYKapHUOTHI.

[Ipoucxoxaenne 3ykapuor (cuMOMOreHe3). ODBOJIONMOHHOE MPOUCXOXKICHHE BHUPYCOB.
IIpoucxoxaeHUE  MHOIOKIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  I'PYIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATaITbl YBOJIIOLUH BBHICIINX pacTeHuil. OcHOBHbIE apoMopdo3bl pacTeHUN. Brixos
pacteHuii Ha cymry. IlosiBjieHHME CIOpOBBIX pAacTeHUM M 3aBoeBaHME UMM cylid. CeMeHHbIe
pacrenus. [IporcxoxaeHne BETKOBBIX PACTEHUN.

OcCHOBHBIE 3TaIbl BOJIIOLUY KUBOTHOTO MHpa. OCHOBHBIE apoMOp(}03bI )KUBOTHBIX. BeHIcKas
¢dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX THIOB. [IepBble XOp/10BbIE JKUBOTHBIE.
Kuznp B Bozme. DOBomouus TNO3BOHOYHBIX. [Ipoucxoxaenne am¢puOUii W peNTHIUIL.
[TpoucxoxxaeHne MiekonuTaromux U ntul. Ilpunmun kmoueBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMU M TO3BOHOYHBIMU KMBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMie MO 3paM M IepuojaM: apxeH, MpoTepo30i, Naneo30il, Me3030H,
KaifHO30H. O011as XapaKTepUCTHKA KIIMMaTa U Ie0JIOTHUecKuX npoueccos. [losBienue u pacuser
XapaKTepHBIX OPTaHU3MOB. YTJIe0OOpa3oBaHUE: €ro YCJIOBUS W BIMSHUE Ha Ta30BBIA COCTaB
aTMoc(hepsl.

MaccoBble BBIMUpPAHUS — DKOJIOTMYECKHE KPHU3UCHI IpouuIoro. IIpuyuHel U ciencTBus
MaccOBBIX BbIMUpaHUH. COBPEMEHHBIA HKOJOTHUECKUH KpHU3HC, ero ocoOeHHOoCcTH. IIpobiema
COXpaHeHMs OHOpa3HooOpas3us Ha 3emiie.

CoBpeMeHHas cHucTeMa OpraHW4Yeckoro mwupa. lIpuHIMNBI KiaccuUKauu OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI OPraHU3MOB.

JdemMoHcTpanuu

Hoptpetsr: @. Penu, JI. Cnamnanuanu, JI. Ilactep, U. U. Meunukos, A. U. Onapun, [[x.
Xonaeitn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabauirsr U CXEMBI: «Cxema OIIBITa . Penny, «Cxema OITbITa
JI. TlacTepa mo M3y4yeHHIO caMoO3apoXkIeHMs XHU3HW», «Cxema ombita C. Mwunepa, I'. FOpw»,
«OTalpl HEOPraHUYECKOM HBoIOLUN», «l'eoxpoHonoruueckas mkana», «HagampHble 3Tamnsl
OpraHM4ecKoil 3BomoIHmn», «Cxema oOpa3oBaHMs SYKapHOT MyTEM cumOuorenesay, «Cucrema
KMBOM mpupoab», «CrTpoeHue BHUpycay, «Apomopdo3sl pacteHuit», «PuHHOPHUTHD»,
«OHOKIIETOYHbIE BOAOpOCan», «MHOroKIeTouHble Bopopocian», «Mxmy», «llanopoTHukn»,
«I'onocemennble pacteHus», «OpraHbl LBETKOBBIX pacTeHMi», «CxeMa pa3-BUTHs KUBOTHOIO
MHUpa», «ApoMopdo3bl )KUBOTHBIXY», «[Ipocreiimuey, «Kumeunononoctusiey, «Ilmockue yepsm»,
«YIIEHUCTOHOTHE, «PBIOBDY, «3EMHOBOJTHBICY, «IIpecmpikaromumecs», «IITuupny,
«Miekonuraronuey, «Pa3BUTHE JKU3HU B apXEUCKOU dpey, «Pa3BUTHE )KU3HU B IIPOTEPO30MCKON
ape», «Pa3zBuTHe XKU3HHM B NAJICO30MCKON dpey», «Pa3BuUTHEe KU3HM B ME3030MCKOH 3pey,
«Pa3BuTHE )XHM3HU B KailHO30lCKOM 3pey, «COBpeMEHHasl CUCTEMA OPraHUYECKOI0 MUPay.

Ob6opynoBanue: repdapuu pacTeHUI PAa3IUYHBIX OTAEIOB; KOJJICKIIMH HACEKOMBIX; BIaXKHBIC
Ipenaparsl >KUBOTHBIX; PAKOBHHBI MOJIJIIOCKOB; KOJIJICKIIMM UIVIOKOXKHUX; CKEJIETHI II03BOHOYHBIX
YKUBOTHBIX; UydeJIa IITUL] U 3BEPEH; KOJUIEKIIUU OKAMEHEJIOCTEH, ITOJIE3HBIX MCKOIIAEMBIX; MYJISIKH
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

JlaGopaTopHbIe 1 NIpaKkTHYecKHe PadoThl

1. Bupryanbnas nabopatopHas pabora «MoaenupoBaHue onbITOB Muiiepa—
Opu no u3yyeHno abMOreHHOTro CHHTE3a OPraHNYEeCKUX COSTMHEHUH B IEPBUYHOM aTMOoc(hepe».

2. JJabopaTtopHas pabGotTa «M3ydyeHue M ommMcaHUE HCKOMAEMBIX OCTATKOB APEBHHUX
OpraHU3MOBY.




3. Ipaktuueckas pabora «l3yuyeHHe OCOOCHHOCTEH CTPOCHHUS PACTEHHH Ppa3HBIX
OTJIETIOBY.

4. llpaktuueckas pabora «M3yueHne OCOOCHHOCTEH CTPOCHHMS ITO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaenue yesoBeka — anrponoredes (10 1)

Pa3nens! u 3agaun aHTpONOJI0TruU. MeTo/ibl aHTPOIIOIOT HH.

CraHOBIIEHHE TIPEACTABIEHUN O MPOUCXOXKICHUM YEJIOBEKa. PenurnosHele BO33pEHMS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoJcTBO 4esloBeKa C )KUBOTHBIMU. CHUCTEMATUUYECKOE IT0JIOKEHNE ueoBeka. CBUIETENbCTBA
CXOJICTBA YEJOBEKa C XKMBOTHBIMH: CpPAaBHUTEIHHO-MOP(OIOTUYECKHE, IMOPHOIOIHYECKHE,
¢usnonoro-onoxumMuUeckue,  nomeneHueckue.  OTAMUMS ~ YeNOBEeKa  OT  JKMBOTHBIX.
[IpsiMOXOKIEHME M KOMIUIEKC CBSI3aHHBIX C HUM @pU3HAKoB. Pa3BuTHE T0JIOBHOTO MO3ra
Y BTOPOU CUTHAJIbHOM CUCTEMBI.

JBwxymue cuibl (pakTopbl) aHTPOIOreHe3a: OMoJoruyeckue, couuanbHbie. COOTHOLICHHE
OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOTCHE3E.

OcHOBHBIE CTaguM aHTpoIoreHe3a. PaHHue denoBekooOpasHble 00e3bsHBI (IIPOKOHCYIBI) U
paHHHE TIOHTH]IBI — OOIIKE MPEIKH YeT0BEKOOOPa3HBIX 00€3bsH U 0. ABCTPaIOMUTEKH —
JBYHOTHE TIPEIKH JIIOAeH. UeIoBEeK yMelbli, IepBble U3rOTOBIEHUS OpyAuil Tpyna. Hemosek
MPSIMOXOJSAIIUNA ¥ TIEPBBIA BBIXOJ JFOJeH 3a mpenenbl Adpuku. UenoBek redaenbOeprekuii —
001K peIoK HeaHIEPTAICKOTO YeJIOBeKa M YeIoBeKa pasyMHOro. YenoBek HeaHAepPTaIbCKUN
Kak BHUJ JIIOJECH XOJIOAHOrO KiMmaTa. YeloBEK pa3yMHBIM COBPEMEHHOIO THIIA, JI€HHMCOBCKHM
YeJI0BEK, OCBOCHUE KOHTUHEHTOB 3a npenenamu A¢puku. [TageoreHeTrka u najneoreHOMHKa.

DBOJIIOLIMS  COBPEMEHHOTO 4YenoBeKa. EcTecTBEeHHbI O0TOOp B MOMYJSAIMAX —YeEIOBEKa.
MyTanuoHHbIi nporiece U noauMopdusm. [lomynsunoHHbIe BOJHBI, Apeid reHoB, MUTpaiys
1 «3(pHEKT OCHOBATEIIS» B MOIMYJIALUAX COBPEMEHHOTO YEIOBEKA.

Uenoseueckue packl. [lonsitue o pace. boinbmine pacel: eBpomneoujHas (eBpaszuiickas),
aBCTPAJIO-HETPOMIHAs (PKBATOpHUAIbHAs), MOHIOJOMJHAs (a3uaTcKo-aMepUKaHCKas). Bpewms
U IYyTH pacceleHusl 4eJloBeKa M0 IulaHeTe. EIuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSATENILHOCTh pacu3Mma. [IprcrnocobaeHHOCTh YeIoBeKa K Pa3sHbIM YCIOBHIM OKpPY>KatolIeH
cpenbl. Bnusinue reorpaduueckoil cpeabl u apeiida reHoB Ha MOPQOJIOTHIO U (HU3HOJIOTHIO
4eJI0BEKA.

MexaucCIuIIMHapHbIE METObI B (hu3mueckoi (bronoruveckoit) AHTPOIOJIOTHUH.
OBOJNIONMOHHAs ~ AQHTPOMOJIOTMSl U NAJCOAHTPONOJIOrMS  YEJIOBEYECKUX  IOMYJISALHM.
buocounanpHple  WccleqoOBaHMS ~— IpUpoOAbl  yenoBeka.  MccrnenoBaHue — Ko3BOOLMU
OMOJIOTUYECKOTO U COLIMAIBHOTO B YETIOBEKE.

JdemMoHcTpanuu

Hoprpetsl: Y. Japsun, JI. JIuku, A. 4. Porunckuit, M. M. I'epacumos.

Tabmumel ~ u cxembl:  «Metoasl  aHTpomosiorun»,  «['OTOBHOW  MO3r  YellOBEKay,
«YenoBekooOpa3Hble 00e3bsHBI», «CKeNeT 4YeIoBeKa M CKeJeT IIuMIaH3e», «PyauMeHTsI
U aTaBU3MbD», «/IBMXKyIME CHJIBI aHTPOIIOTE€HE3a», «OBOJIOLUMOHHOE JAPEBO YEJIOBEKa,
«ABCTpanonuTeK», «4eaoBek yMenblit», «HenoBek NpAMOXOoAsaIIni», «JleHUCOBCKUNA YEIOBEK»
«Heanpepransip», «KpoManboHIB», «lIpenkn udenoBekay, «OTambl 3BOJIOLNUU YEIOBEKAY,
«Pachl yenoBekay.

OOGopynoBaHue: MyJSHKM OKaMEHEJIOCTeH, MpPeAMETOB MAaTepUalTbHOM KyJIbTYyphl IPEIKOB
4eloBeKa; penpoaykiun (pororpadum) KapTuH ¢ MUDOTOTHUESCKUMH ¥ OMOJICHCKUMHU CIOKETaMU
MIPOMCXOXKACHUS YenoBeka; (oTorpadmu HAXOJOK HCKOMAEMBIX OCTATKOB YEJIOBEKA; CKEJeT
4eJI0oBEKa; MOJIENb Yepela uYeloBeKa U 4Yepena IIMMIAaH3€; MOJENb KHCTU YeJIOBEeKa U KUCTU
LIMMIIaH3€; MOJENIN TOPCa IMPEIKOB YEIOBEKA.

JlaGopaTopHbIe 1 IpaKTHYeCKHe PadoThI

1. Ta6opatopHuass pabora «/3yueHue ocoOEHHOCTEW CTPOCHHS CKelileTa 4YeJOBeKa,




CBSA3aHHBIX C IIPAMOXOKICHUEM.
2. [IpakTuueckas padora «/3yyeHHe 3KOJOTMUECKUX AIANTAIIUN YETOBEKaY.

Tema 6. JKkoJi0orusi — HayKa O B3AaHMOOTHOIICHUSIX OPraHU3MOB M HAJOPraHU3MEHHbIX
CHCTEeM C OKpY:kamomeii cpenoi (3 1)

3apoxeHue 1 pa3BUTHE SKosioruu B Tpynax A. 'ymbonpara, K. ®@. Pynse, H. A. CeBepriosa,
D. Tekkens, A. Tencmu, B.H.CykauéBa. Pazmensl u3amaum skonoruu. CBsi3b HKOJOTUU
C IpyTUMH HayKaMH.

Metoabl skonoruu. IloneBple HaOmOnEHHS. DKCIEPUMEHTHl B OKOJIOTUHU: TPHUPOJHBIC
u 1aboparopHble. MoieMpoBaHue B 9KOJIOTUU. MOHUTOPUHT OKPY’KAIOIIEH CPe/Ibl: JTOKATbHBIMH,
PETrHOHANBHBIN U TI00aTbHBIN.

3HauEHUE IKOJOTUYECKUX 3HAHUM AJIs YeJIOoBEKa. DKOJOTNYECKOE MUPOBO33PEHHE KaK OCHOBA
CBA3EH 4Ye0BeYeCTBa ¢ MpUPOAoi. POPMUPOBAHUE 3KOJIOTMUYECKOU KYJIbTYPBI U 9KOJIOTUYECKON
IPAaMOTHOCTH HAaCEJICHMUS.

JdemMoHcTpanuu

Hoptpeter: A. I'ym6ompar, K. @. Pynbe, H. A. CeBepro, D. I'ekkenb, A. Tencnu, B. H.
Cyxkaués.

Tabmuiel u cxembl: «Paznensl axomorum», «MeToasl 3konorum», «CxemMa MOHUTOpPUHTA
OKPY’KaIOILEeH Cpenbh».

JlaGopaTopHbIe N NIpaKTHYeCKHe PadoThI

JJaGopatopHas pabora «M3ydeHrne METOIOB IKOJIOTUIECKUX HUCCIICIOBAHUIN.

Tema 7. Opranusmsl u cpeaa oouranus (9 1)

Okonorndyeckue (HakTophel U 3aKOHOMEPHOCTH UX AercTBus. Kiaccuukams 3K0I0rn4ecKux
(dakTopoB: abMOTHYECKHE, OMOTHYECKHE, aHTpororeHHsle. O0Iue 3aKOHOMEPHOCTH JeHCTBUS
skosoruueckux (axrtoposn. IIpaBuno munumyma (K. HInpenrens, FO. JIn6ux). TonepaHTHOCTb.
OBpHOMOHTHBIC U CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropel. CBeT Kak 3Kojoruyeckuil akrop. JleiicTBue pasHBIX Y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. OKOJIOTUYECKHUE TpPYMIbl PACTCHUHA W KUBOTHBIX II0
OTHOIICHMIO K cBeTy. CUTHaNbHas poiib cBeTa. DOTONEPUOIU3M.

Temmeparypa kak oskomorudeckuii ¢akrtop. JlelicTBHE TemmepaTypbl Ha OpraHH3MBIL.
[TolikunoTepMHbIe U TOMOHOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPT'aHU3MBI.

Brnaxxnocte kak skonorndeckuii ¢axtop. IlpucmocoGnenuss pacTeHuil K Moaaep KaHUIo
BojHOro Oananca. Krnaccudukamus pacreHuid 1O OTHOIIEHHIO K Bojae. [Ipucmocobnenus
’KMBOTHBIX K N3MEHEHHIO BOAHOTO PEXHUMA.

Cpenpl oOMTaHUS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHAs, TIIyOMHHAs
MOJNIOYBEHHAs, BHYTPHOpPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3moB. [Ipucnoco0saeHns opraHu3MoOB K KU3HHU B pa3HbIX cpejiax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMBbl. CyTOUHBIE M FOJUYHBIE PHUTMBIL.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HH.

XKuznennsie ¢opmel opranuzMoB. [lonarue o xu3HeHHOH Qopme. JKusHeHHBIE (OPMBI
pacTeHuil: nepeBbs, KyCTapHHKH, KyCTapHHYKH, MHOTOJICTHHUE TpaBbl, OJHOJETHHUE TpPAaBHI.
Kuznenuole (GOpMBI JKUBOTHBIX: THAPOOHMOHTHI, T€OOHMOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpoeHus 1 00pa3a KU3HH.

buotuueckue dakTopsl. Buasl OHOTHYECKUX B3aMMOACHCTBHIA: KOHKYPECHIIHS, XHIIHUIECTBO,
cuMOuo3 u ero popmel. [lapasutusm, koonepanus, MyTyaanu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxJeOHMuecTBO). Hetpoduueckue B3aumopaeiicTBus (Tonmueckue, opudeckue, padbpudeckue).
3HayeHne OMOTHUYECKUX B3aMMOACWUCTBUI JJIsl CYIIECTBOBAHUS OPTaHU3MOB B Cpeiie OOMTaHUS.
[TpuHIUT KOHKYPEHTHOTO UCKITIOYCHHUSI.

JdemMoHcTpanuu

Tabmuuel ¥ cxembl: «OKojoruueckue (akTopel», «CBETOBOW CIEKTP», «IKOJOTHUECKUE




IPYMIIBI )KUBOTHBIX 1O OTHOLICHUIO K CBETY», « [€IUIOKPOBHBIE JKUBOTHBIEY», «X0JI0JHOKPOBHBIC
KHUBOTHBIEY, «DU3HONIOTHYECKHE aJanTallul >KUBOTHBIX», «Cpenbl OOMTAaHUS OpPTaHU3MOBY,
«buonornyeckue puT™MbD», «KuzneHHsie GopMbI pacTeHH», « Ki3HEHHbBIE (POPMBI JKUBOTHBIX),
«DKOCUCTEMa HIMPOKOJIMCTBEHHOTO Jeca», «IKOocHcTeMa XBOMHOTO secay, «llemn mutanusy,
«Xummnn4yectBoy, «Ilapazutuzm», «Konkypenmus», «Cumomnosy, «KoMmeHcammzmy».

Ob6opynoBanue: repdapuu pacTeHUI M KUBOTHBIX, MPUCIOCOOJICHHBIX K BIMSHHUIO PA3IMYHBIX
HKOJIOTUYECKUX (DAKTOPOB; TrepOapHy  CBETONIOOMBBIX, TEHETIOOMBBIX W TEHEBBIHOCIMBBIX
pacTeHuii; CBETOMIOOMBBIC, TEHEMOOUBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PAaCcTeHHUs; repOapuu
Y KOJUJICKIIMM  TEIUIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMUUBBIX DPACTCHHUI; dydena IITHIl
W 3Bepeif; repOapuM pacTeHuil, OTHOCAIMXCS K rurpoduram, KcepoduTaMm, Me3zoduram;
KOMHATHbIC PACTEHUS NAHHBIX TPYMI; KOJJIEKIMU >KUBOTHBIX, OOWUTAIOIIMX B pa3HbIX Cpenax;
repOapuy M KOJUIEKIIUM PACTEHUH W KUBOTHBIX, OOJNAIAIONIMX YepTaMHU HPUCIIOCOOICHHOCTH
K CEe-30HHBIM H3MEHEHUSIM YCIIOBUH KM3HHM; TepOapuyl M KOJUIEKLIUH PACTeHUH U KUBOTHBIX
Pa3IUYHBIX )KU3HEHHBIX (POPM; KOJUIEKIIUH KUBOTHBIX, YYACTBYIOIIMUX B PA3TUUHBIX OMOTHYECKUX
B3aUMOJCHCTBUSIX.

JlaGopaTopHbIe 1 NIpaKTHYeCKHe PadoThI

1. Jabopatopuas pabGoTa «BpigBIEHHE NPUCTIOCOOIIEHUI OPraHU3MOB K BIHSHUIO
CBETa».

2. JlabopatopHass paborTa «BpIsgBIEHHE NPUCTIOCOOJIICHUI OPraHU3MOB K BIHSHHUIO
TeMIepaTypb».

3. JlabopatopHas pabora «AHATOMUYECKHE OCOOCHHOCTH PACTEHHUH M3 Pa3HBIX MECT
OOUTaHUD.

Tema 8. Ikosi0rus BUAOB 1 nomyasauui (9 1)

DKOJOTUYECKHIE XapaKTEPUCTUKH monysiiuu. [lomynsuus kak Guonorudeckas cuctema. Pomb
HEOJTHOPOJHOCTH  Cpenbl, (¢u3NYecKux OapbepoB ¥ ocoOeHHOCTEW OWOJIOTMH  BUIOB
B (QOPMHUpOBAHUH TPOCTPAHCTBEHHON CTPYKTyphl momyisiiuii. OCHOBHBIE —TOKa3aTeln
MOMYJIALIMK: YHUCIEHHOCTh, IUIOTHOCTh, BO3pAcCTHAas W IMOJOBas CTPYKTypa, PpPOXKIAAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAITHSI.

Dkoyioruueckas CTpykrypa mnonynsuuu. OIeHKa 4YHUCICHHOCTH mNomyiasuuu. JluHamuka
MOMYJISAUMUN U €€ PeryJiausa. bUOTHYECKUI TOTEHIMAN MOMyIsuud. MoaeIupoBaHue TUHAMUKHU
nonyisauuu. Kpusbsle pocta uuciaeHHocTH mnomynsiiuu. Kpusble BbDKHUBaHUS. Perynsuus
YUCIIEHHOCTH TMOMYJISIHAA: poiib (HaKTOPOB, 3aBHCAIIUX W HE 3a-BUCSAIIMX OT IUIOTHOCTH.
DKoJ0ru4ecKue crpareruu BuaoB (r- u K-crparerun).

[TonstTre 00 oSKojormueckod HuUme Buga. MecrooOutanue. MHoOromepHass MOJENb
skosiornyeckor Humum k. M. XatumHcona. Pasmepsl skonornueckord HumM. [loreHnumanbHas
U peayin30BaHHas HUILU.

Bun xak cucrema mnomynsuuid. Apeanbl BUAOB. BHIBI M MX JKU3HEHHBIE CTpPATETHU.
DKOJIOTHYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTU MOBEACHUS U MUTpAlUil )KUBOTHBIX. broIornueckre WHBa3uu 4yKepOoIHbIX
BHJIOB.

JdemMoHcTpanuu

Hoprper: Ix. . XaTynHCOH.

Tabmuiel U cXeMbl: «DKOJOTUYECKUE XapaKTepUCTUKU momyisiium», «[IpocTpancTBeHHas
CTpyKTypa mnonyisauun», «Bo3pactHble nupamuabsl nonyiasmun», «CKOpPOCTb 3aceieHus
MIOBEPXHOCTU 3€MJIM Pa3iIMYHbIMM OpraHusmMamu», «Moxenp skosnornueckoil Humum Jx. W.
XaTYMHCOHAY.

Ob6opynoBanue: repdapuu pacTeHUA; KOJJICKIIMU KUBOTHBIX.

JlaGopaTopHbIe N NIpaKTHYeCKHe PadoThI

JlabopatopHas pabGoTa «IIpucrnocobiaeHus ceMsiH paCTEHHH K PacCeICHUIO.




Tema 9. Jkoj0rus cood1IeCTB. IKOIOrHUecKHe cucTembl (12 4)

CoobmiectBa opranu3MoB. buomneno3 wuero crpykrypa. CBs3M MeXIy OpraHu3MaMu
B OMOIICHO3E.

Dkocuctema Kak oTkpbitas cuctema (A. Jlx. Tencnu). @yHKIMOHAIBHBIE OJIOKH OPTaHU3MOB
B DKOCHCTEME: TPOIYLEHTHl, KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoBHu. Tpoduueckue
nenu u cetu. AbGuorudeckue Oioku sKocucteM. IlouBbl M MBI B 3KocucTeMax. Kpyrosopot
BEIIECTB U NOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbBIE TTOKa3aTeNM 3KocucTeMbl. buoMacca u npoaykuus. DKOJOTMYECKUE NMUPAMUIBI
grcel, OMOMacChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — CyKIeccuu. llepBUUHbIE M BTOPUYHBIE CYKLECCHHM W UX
MIPUYHHBI.

AHTpONOTreHHbIE BO3JEHCTBHS Ha cykueccuu. KimmakcHoe cooOiectBo. buopasHooOpasue
¥ TIOJIHOTA KPYT'OBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[Ipuponnble 3KOCHCTEMBI. JKocucmemvl 03€p U pek. IKOCUCTEMbl MOpell U OKEaHOos.
DKrocucmemvl myHop, 1ecos, cmenetl, nyc-mbviHb.

AHTpOIIOT€HHBIE ~ 3KOCHUCTEMBl.  Arposkocucrema.  ArpoueHo3.  Pasmumums — mexny
AHTPOIIOTEHHBIMH U PUPOAHBIMH SKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. lopojnckas ¢uopa u dayna.
CunanTponu3ansi  ropojckoil  ¢ayHel. buomormueckoe u XO3MHCTBEHHOE  3HAYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHPOBAHUS OCHOBHBIX B3aMMOJACWCTBUI OpPraHM3MOB B SKOCHCTEMaX.
Ponv kackaonoeo sghghexma u 61008--30ughuxamopos (knrouesvix 6ud08) 8 YYHKYUOHUPOBAHUU
skocucmem. IlepeHOC PHEPIrUU U BELECTB MEXAY CMEXHBIMU 3KOCHCTEMaMH. YCTOWYMBOCTH
OpPraHU3MOB, TMOMYJSIUMH M HSKOCHCTEM B YCIOBHSIX €CTECTBEHHBIX U aHTPOMOTCHHBIX
BO3JICUCTBUM.

Mexanuszmbi 6030elicmaus 3a2pA3HeHul PAasHbIX Mmunoe Ha
CYOOP2aHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSAX, OCHOBbI
9KONI02UHECKO20 HOPMUPOBAHUS

AHMpONno2eHHo20 6030elcmaus. MeTo0N0TusT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX
HKOCHUCTEM.

JdemMoHcTpanuu

Hoptper: A. Ix. Tencnu.

Tabmuuer u cxembl: «CTpykTypa OuoleHO3a», «IKOCHCTEMa HIMPOKOJIMCTBEHHOIO Jiecay,
«DKocucTeMa XBOMHOTo Jseca», «QDyHKUIMOHAJIbHbIE TPYIIBl OPraHU3MOB B 3KOCHUCTEME,
«KpyroBopor BemectB B IKocucteme», «llemn mnuTaHus (mMAacTOMIIHASA, JSTPUTHAs)y,
«DKOJIOTHYECKas MUpaMUa YUCel», « IKOJIOTHUYecKas mupaMuia OnomMaccel», « IKOJIOTHIecKas
nupamuia sHeprun», «Odpazosanue 0onoray, «Ilepsuunas cykieccus», «BoccTranoBienue jgeca
rocye moxkapa», « JKOCHCTEMa 03epay, «ATrporeHo3», «KpyroBopoT BemecTB U HOTOK SHEPTHH
B arpoueHosey, «IIpumepsl ypOo0-3KOCHCTEM.

OGopynoBanue: TepOapuu pacTeHHI;  KOJUICKIIMM HACEKOMBIX; dYydela TTHI[ | 3BEpeif;
repOapuu KyJIbTYPHBIX U JUKOPACTYIUX PACTCHUI; aKBAPUYM KaK MOJIETh YKOCUCTEMBI.

JlaGopaTopHbIe 1 NIpaKTHYeCKHe PadoThI

I. Ipaktuueckas pabota «/M3ydyeHue u onucaHue ypoOIKOCUCTEMBI.

2. JJabopaTtopHas pabGota  «M3ydueHume pazHOOOpa3zusi MEJIKHX IOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX 9KOCHCTEMAX).

3. Dkckypcus «DKCKypcus B THIIHYHBIN OHOTeoleHo3 (B AyOpaBy, Oepe3HsK, eNbHUK, Ha
CYXOIOJIbHBIN WM TOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

4. DKcKkypcus «IDKCKypcUs B arpO3KOCHCTEMY (Ha TOJIE WU B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — riodanabHas Ikocucrema (6 1)



Bbuocdepa — obmerutanerapHas 0005104ka 3eMIIH, I1€ CYIIECTBYET MU CYIIECTBOBAIA )KU3Hb.
PazButue mnpencraBneHuii o 6mocdepe B Tpymax . 3rocca. Yuenue B. WM. Bepnanckoro
o 6uo-cepe. Obmactu 6Guocheps! u e€ cocran. KuBoe BeriecTBo 6Hochepbl U ero PyHKIUH.

3aKOHOMEPHOCTH CyIIecTBOBaHUS Ouocdeprl. OcobeHHOCTH OHochepbl Kak TI00aIbHON
skocuctembl.  JluHammyeckoe — paBHoBecue B Omocepe.  KpyroBoporel  BemiecT
1 OMOTeOXMMHUYECKHE ITUKITBI (YIiiepoia, a30Ta). PUTMHYHOCTH siBIIeHUH B Ouocdepe.

3onansHOCTH Onochepsl. [lonsaTre o 6nome. OcHOBHBIE OMOMBI CYIIU: TYHApA, XBOWHBIE Jeca,
CMEIIaHHbIE M IMIMPOKOJMCTBEHHBIE Jieca, CTEMH, CaBaHHbBI, IyCTHIHHM, TPOIMHMYECKHE Jieca,
BBICOKOTOpBsi. Kilumat, pacTUTEIbHBIN U )KUBOTHBII MUp OMOMOB CYIIIH.

CtpykTypa ¥ (QyHKIUS KUBBIX CHUCTEM, OIIEHKA UX PECYpPCHOr0 MOTEHIMana U 6uochepHbIX
(byHKIMHA.

JdemMoHcTpanuu

Hoptpetsl: B. U. Bepuaackuii, 3. 3rocc.

Tabmuuer u cxembl: «l'eochepsr 3emum», «KpyroBopor azora B mpupoae», «KpyroBopot
yriepoaa B npupone», «KpyroBopor kuciaopoaa B npupojie», «KpyroBopor Boabl B IPUPOIEY,
«OcHOBHBIE OMOMBI Cy1ny, « KimumaTtudeckue nosica 3emiumn», « Tynapay, «Taiiray, «CMeniaHHbINH
necy, «lnupokonucTBeHHsbIl jecy, «Ctenby, «CaBanHay, «[lycTeiasay, « Tponuueckuii gecy.

Ob6opynoBanue: repdapuy pacTeHU pa3HBIX OMOMOB; KOJJICKIIUH KHUBOTHBIX.

Tema 11. YestoBek u okpy:xaromas cpeaa (6 1)

DKoJIoTHYecKre KpU3HUChl M UX MpUYHHbL. Bo3zelicTBre yenoBeka Ha Ouochepy. 3arps3HeHue
BO3yIIHOW cpeabl. OxpaHa Bo3Ayxa. 3arps3HeHHE BOJHOU cpenbl. OXpaHa BOJIHBIX PECYPCOB.
Pazpymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Kiumara.

AHTpOIIOTeHHOE BO3/ICHCTBHE HAa PACTUTENBHBIA M KUBOTHBIH MHp. OXpaHa pacTUTEIHHOTO
Y )KUBOTHOTO Mupa. OCHOBHbIE MNPUHLUIBI OXpaHbl Npuponsl. Kpacueie kHuru. Oco6o
oxpansieMmble npupoHsle Tepputopun (OOIIT). Borannueckue caapl U 300-10rMUYECKHE MAPKU.

OCHOBHBIC TPUHIUMBI YCTOWYMBOTO PAa3BUTHUS YeNOBEUECTBA U MpUpOAbl. PanmonanmbHOE
IPUPOJIONIONB30BAHUE U COXpaHEHHE OMOJOTrHYecKoro pasHooOpasus 3emuu.  OOmme
3aKOHOMEPHOCTH TII00AJIBHBIX 3KOJIOTHYECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €T0 BEPOSATHBIC OCIEACTBHSI.

Pa3BuTHe METO0B MOHUTOPMHIA Pa3BUTHS ONMACHBIX TEXHOTEHHBIX IpoueccoB. Cucmemuule
uccne0o8anus  nepexooa K pecypco-coepezaiowjeli U KOHKYPEHMOCNOCOOHOU — dHep2emuxe.
buo-noruueckoe paszHooOpaszue u 6uopecypcsl. HayuonanvHvle un@opmayuorublie cucmembl,
obecneuusarowue 00CmMyn K uHghopmayuu no cOCMOAHUIO OMOENbHLIX BUO08 U IKOCUCHIEM.
OcHogvl  3Kopeabunumayuu  3Kocucmem U cnoco6o8  O0pvbOLL ¢ OUONOBPEAHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3emMHuvIX 3KOCUCTEM.

JdemMoHcTpanuu

Tabnuiel u cxembl: «3arps3Henue atmocheps», «3arpsa3HeHne ruapochepb», «3arpsa3HeHne
nouBsl», «[lapHukoBsiit A3pdexT», «Ocob0 oxpaHseMble MPUPOIHBIE TEPPUTOPUNY, «Moaenu
YIPaBJIIEMOTO MUPAY.

Ob6opynoBanue: Gpororpadun oXpaHseMbIX pacTeHU# 1 )KUBOTHBIX KpacHoii knuru P®, KpacHoit
KHUTH PETHUOHA.

INJMIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YUYEBHOI'O IIPEJAMETA
«BHAOJOTI'US»

Cormacho ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00y4aroImuMHCs MPOrpaMM CpeIHEro o01ero oopa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IIPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATBI

B crTpykType JIMYHOCTHBIX peE3yJbTaTOB OCBOEHUS IpeaMera «buosorus» BbIIEIECHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHHE OOYYaIOUIMMHUCS  POCCHHCKOM  IpakIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIBHOCTU M CaMO-OIPEIEICHUIO;
HJIMYME MOTHBALMU K OOYYEeHHIO OHOJOrMH; LEJICHANpPABICHHOE pa3BUTHUE BHYTPEHHUX
yOeXJIeHHI TMYHOCTH Ha OCHOBE KIIIOYEBHIX LIEHHOCTEH M MCTOPUYECKHUX TPAIMLIUN Pa3BUTHA
OMOJIOTMYECKOT0 3HAHUS; TOTOBHOCTb M CIIOCOOHOCTH 00YYarOIIUXCs pPyKOBOICTBOBAThCS B CBOCH
JeSITeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMH yCTaHOBKaMM, MPUCYIIMMHU CHCTEME OHOJOTHYECKOTO
00pa3oBaHMs; HATMYUE YKOJIOTHUECKOTO MPABOCO3HAHMUS, CIIOCOOHOCTH CTaBUTH IEJIM U CTPOUTH
JKU3HCHHBIC IIJIaHBI.

JIMYHOCTHBIE PE3yIbTaThl OCBOEHUS MpeaMeTa «bHomorus» 1ocTUraloTcesl B €JMHCTBE Y4eOHOU
U BOCIMTATEIIBHOM JEATEIbHOCTM B COOTBETCTBHUM C TPAJAULHUOHHBIMU POCCUMCKUMHU
COLIMOKYJIBTYPHBIMH, UICTOPUYECKHUMH U yXOBHO-HPABCTBEHHBIMU LICHHOCTAMHM, IIPUHATBIMU B
o0IIecTBe MpaBWJIaMH M HOPMaMH MOBEACHHS M CIIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPA3BUTHs, PA3BUTHUS BHYTPCHHEH IO3ULMM JIMYHOCTH, MATPUOTU3MA,
YBaXXEHUsI K 3aKOHY U IIPABOIOPSJIKY, YEJIOBEKY TpyJa U CTapllieMy IIOKOJIECHHUIO, B3aUMHOI'O
YBOXKEHUS, OEpEKHOro  OTHOWIEHUS K  KyJbTYpHOMY  HACIE€OUI0 U TpaJuLUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickon denepannu, MpUPOAE U OKPYKAIOLIEH cpee.

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHUS Yy4eOHOro mpenmera «bHONOTHS» HOIKHBI OTPaXaTh
TOTOBHOCTH M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JTMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHH,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTAM POCCHICKOT0 OOIECTBA, PACIIMPEHHE KU3HEHHOTO
OIIBITA U OIBITA ACATEILHOCTH B IIPOLIECCE PEAIN3ALUN OCHOBHBIX HAIIPABJICHUN BOCIUTATEIbLHOU
JESTEIILHOCTH, B TOM YHUCJIE B YaCTH:

1. I'pasicoanckozo éocnumanu:

- c(OPMHUPOBAHHOCTH I'PAKIAHCKON MO3UIMH 00YYArOIIErocsi Kak akTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOTO 00IIecTBa;

- OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBa)keHHE 3aKOHA M IPABOIIOPSIKA;

- TOTOBHOCTb K COBMECTHOW TBOPYECKOH MEATETBHOCTH IMpPH CO3JAaHUU Y4YEOHBIX IMPOEKTOB,
peleHnH yueOHbIX U M03HABATEIbHBIX 3a7ay, BHIIOJHEHUH OMOJIOTHUECKUX HKCIIEPUMEHTOB;

- CIIOCOOHOCTH OIPENENATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHHUIO K SBJICHUSM COBPEMEHHOU
'KM3HHU U OOBACHATH €6;

- YMEHHUE YYMUTHIBaTh B CBOMX ACUCTBHAX HEOOXOAMMOCTH KOHCTPYKTHBHOT'O B3aMMOJEHCTBHUS
JHo/IEeH ¢ pa3HbIMU YOSKICHUAMH, KyJIbTYPHBIMU IIEHHOCTSIMH U COLUATILHBIM MTOJIOKCHHUEM;

- TOTOBHOCTb K COTPYIHHYECTBY B IPOIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
MIO3HABATEJIbHBIX M MCCIEOBATEIbCKUX 3aJa4, YBaXXUTEJIBHOE OTHOIIEHHWE K MHEHHIO
OIIIOHEHTOB MPU 00CYXIEHUH CITIOPHBIX BOIPOCOB OHOJIIOTHYECKOTO CO/IEPIKAHMS,;

- TOTOBHOCTb K TYMaHUTApHON U BOJIOHTEPCKOM AEATEIBHOCTH.

2. Ilampuomuuecxkozo éocnumanus:

- cOopMHUPOBAHHOCTH POCCHUUCKON TPakIaHCKOW WACHTUYHOCTH, MATPUOTHU3MA, YBAKCHHS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Ilepen PoauHON, ropiocTu 3a CBOW KpaH, CBOIO
Ponuny, CBOM A3BIK M KyJIbTYpy, HPOILIIOE U HACTOALIEE MHOINOHALMOHAJIBHOIO HapoJa
Poccuu;

- LIECHHOCTHOE OTHOLICHHUE K MPUPOJAHOMY HACJICIHUIO U MaMATHUKAM IIPUPOJBI;, TOCTHKECHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

- CHOCOOHOCTh OIICHMBATH BKJIAJ POCCHUICKMX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH,
MOHMMaHWE 3HAYeHUs OMOJOrMHM B TMO3HAHWU 3aKOHOB MPHUPOIBI, B JKU3HM YEJIOBEKa H
COBPEMEHHOT0 00IIeCTBa;

- uaeitHas yoex1EHHOCTh, TOTOBHOCTh K CIIy)KeHHI0 OTEUecTBY U €ro 3alluTe, OTBETCTBEHHOCTh



3a ero cyn0y.

3. ﬂyxoeuo-npaecmeennozo eocnumaHus.

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUNCKOr0O HAPOAa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOT'O TIOBEJICHUS;

CIOCOOHOCTh OICHMBATh CHTYallMI0 W NMPUHUMATh OCO3HAHHBIC PELICHUS, OPHUEHTHUPYSCHh Ha
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTONUMBOTO Oy IylIero;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJHUTENSAM, CO3LAHUIO CEMBHM HAa OCHOBE OCO3HAHHOIO
IIPUHATUS LEHHOCTEN CEMENHOM *KU3HU B COOTBETCTBUHU C TPAAULIMAMU HApoa0B Poccum.

4. dememuueckozo éocnumanus:

ACTETUYECKOE OTHOLICHHE K MHpPY, BKIJIIOYas 3CTETHKY OBbITAa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

- IOHUMAaHHUE YMOIMOHAJIBHOIO BO3ICUCTBUS JKUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAYKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE MPOSIBIATH Ka4ECTBA
TBOPYECKOH JINYHOCTH.

5. @u3zuueckozo éocnumanusn:

NOHUMaHWE W pealu3alus 370poBoro M Oe3zomacHoro oOpasza XHU3HH (370POBOE IMUTAHHUE,
CO0JII0ICHNE TUTUEHUYECKHUX TPABUII U HOPM, COATaHCHPOBAHHBIN PEXXHUM 3aHATHI U OTJbIXA,
perynsipHass (u3nueckash aKTUBHOCTh), OEPEXKHOIr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PH3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHHE LIEHHOCTH MPAaBUJI MHIUBHIyaJIbHOTO U KOJJISKTHBHOTO OE30MIaCHOTO MOBEICHHS B
CUTYaLUAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHHME TIOCIEACTBUH W HENPHUSATHE BPEIHBIX NPUBBIUEK (YNMOTpEOJICHUS aJIKOTOJI,
HapKOTHUKOB, KYPEHHUS).

6. Tpyooeozo éocnumanus:
- TOTOBHOCTB K TPyAy, OCO3HAHUEC [ICHHOCTU MaCTCPCTBA, pr,Z[OJIIO6I/Ie;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM HAIPABJICHHOCTH,
CIOCOOHOCTh ~MHUIMHMPOBATH, IJJAHUPOBATH M CAMOCTOATENBHO  BBINOJHATH — TaKYIO
NEeATEIbHOCTD;

UHTEpeC K pa3iuyHbIM cepam NpodeccHoHanbHON AesITeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyayIIel npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHbIE TUIAHBL;

- TOTOBHOCTh M CIIOCOOHOCTH K 06pa3013aHmo u caM006pa30BaHmo Ha NPOTAKCHUN BCEM KHU3HU.

7. DKo102uuecK0z0 60CNUMAHUSA:
- OKOJIOTUYCCKU HGJIGCOOGpaSHOG OTHOIICHUEC K ITPUPOJIC KaK UICTOYHUKY KN3HU HaA 3€MJI€, OCHOBC

€€ CylIeCTBOBaHU,
MOBBIIIEHUE YPOBHS 9SKOJOTMYECKOW KyJBTYphl: HpUOOpETEHHE ONbITa IJIAHWPOBAHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IIOCIIECACTBUN JUIsl OKPYKAIOLIEH CPENbL;

OCO3HAHME TII00ALHOTO XapaKTepa SKOJIOTUIECKHUX MPOOJIeM U IMyTel UX PELICHHUs;

CIOCOOHOCTh MCIIONB30BaTh MpHOOpeTaeMble MPU U3YUCHUN OMOJIOTHH 3HAHUS M YMEHUS NPU
peleHn TMpoOJieM, CBS3aHHBIX C PAMOHAIBHBIM TPUPOJIONOIB30BaHUEM (COOIIOEHNE
[IPaBUJI MIOBEJCHUS B IIPUPOJE, HAIIPABICHHBIX Ha COXPAHCHUE PABHOBECUS B DKOCHUCTEMAX,
OXpaHy BUIOB, 3KOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATUE NECUCTBUMN, MPUHOCIIINX BPEA OKPYKAKOLIEH MMPUPOAHON Cpelie, YMEHUE

MPOTHO3UPOBATh HEOIArONMpPUATHBIE SKOJOTWYECKHE TIOCIEACTBUSA MPEANPHHUMACMBIX
JNEUCTBUN U NIPEAOTBPAILATh UX;
HaJu4ue pPa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHs, 3KOJIOIMYECKOM KyJIbTYpBI, OIbITa
NEATEIbHOCTH JKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHMS pPYKOBOJICTBOBATHCS HMH B
[I03HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM IPAKTHUKE, TOTOBHOCTU K Y4YaCTHIO B
IIPAKTUYECKOU JEATEIbHOCTH DKOJIOTMUECKON HAIIPABIEHHOCTH.



8. Ilennocmu HayuHo20 NO3HAHUA:

- c(hopMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKM U OOIECTBEHHOM MPAaKTUKHU, OCHOBAHHOTO Ha JUAJIOTe KYJBTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAHUE SI3BIKOBOM M YMTATENILCKOM KYJIBTYpbl KaK CpPEICTBA B3aUMOACUCTBUS
MEXy JTIOIbMU M TTO3HAHUS MHPA;

- TNOHMMaHHWe crneuuuku OMOJIOTMM KaK HayKd, OCO3HaHHE e poiau B (OPMHUPOBAHUU
pallMOHAIBHOTO HAYYHOTO  MBIIUICHUS, CO3JAaHUM IEJOCTHOTO MpPEACTAaBICHHUS 00
OKpY’KaloIIeM MUpE KaK O €IUHCTBE MPUPOJIBL, YEIOBEKA U 00IIeCTBa, B TOZHAHUH IPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHHH TPOoOIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

- yOeXIEHHOCTH B 3HAUMMOCTH OMOJIOTHH JIJIsl COBPEMEHHOM IUBMWIIN3ALUU: 00ecrieueHHs] HOBOTO
YPOBHSI pa3BUTHS MEIULIUHBI; CO3/[aHNs TIEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX peIaTh
pecypcHble TpoOJeMbl pa3BUTHs YEJIOBEUECTBA; IMOMCKA IMyTEH BBIXOAA U3 TI00AIBHBIX
HKOJIOTUYECKUX TpolseM u olecmeueHHs Tepexoja K YCTOWYMBOMY  pa3BUTHIO,
paoHaILHOMY MCIIOJIb30BAaHHUIO IPUPOIHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

- 3aMHTEPECOBAHHOCTh B MOJYYCHHU OHMOJOIMYECKMX 3HAHUH B LENSIX MOBBIMICHUS OOIIeH
KYJIbTYpBl, €CTECTBEHHO-HAyYHOW T'PAaMOTHOCTH KaK COCTaBHOM YacTH (PYHKIHMOHAIBHOM
rpaMOTHOCTH 00y4aronuxcs, popMupyemMoit pu u3y4eHuu OUOIOTHH;

- IOHMMaHHE CYIIHOCTH METO/IOB TIO3HAHUS, UCTIOIBb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTD
UCTIONB30BAaTh MOTy4acMble 3HAHUS JJIs aHATIM3a U OOBSICHEHHS SIBJICHHI OKPYXKAIOLIETO MUPA U
NPOUCXOIAIIMX B HEM HM3MEHEHHUH; yMeHHE JenaTh 0OOCHOBAaHHbBIC 3aKJIIOYCHHUS] HA OCHOBE
Hay4HBIX ()aKTOB ¥ MMEIOIIMXCS JTAHHBIX C LEIBIO MOTYYEeHHsI JOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSATENIBHO HCIIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS JUIs PELICHHS MPo0JieM B
peanbHBIX KU3HEHHBIX CUTYalUsX;

- OCO3HaHUE IIEHHOCTH HAYYHOH JeSATeNbHOCTH, TOTOBHOCTh OCYIIECTBJIATH IMPOEKTHYIO WU
HCCIIEI0OBATENBCKYIO IEATENbHOCTh MHIMBUIyaJIbHO U B TPYTIIIE;

- TOTOBHOCTB U CIIOCOOHOCTB K HEMPEPHIBHOMY 00Pa30BaHMIO U CaMOOOPa30BaHUIO, K AaKTUBHOMY
MOJTYYECHUIO HOBBIX 3HAHUH 110 OMOJIOTUU B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSMHU.

B mporecce nocTHKEHUST TUUHOCTHBIX PE3yJIbTATOB OCBOEHHS OOYUYaAIOIIMMUCS MPOrPaMMbI
cpemHero oOmiero o0pa3oBaHUsT y OOYYArOIIUXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
MHTEJUICKT, MPEANOIIATraloufi c(hOpMUPOBAHHOCTD:

- CaMOCO3HaHHS, BKJIIOYAIOIIErO CIIOCOOHOCTh TMOHUMATh CBOE 3MOIMOHAIBHOE COCTOSHHE,
BUJICTh HAINpPABICHHUS PA3BUTUS COOCTBEHHOH SMOIMOHANBHOU cepbl, ObITh YBEPEHHBIM
B cele;

- CaMOPETYJIUPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE TIOBEJICHNE, CITOCOOHOCTD a/IalITUPOBATHCS K IMOIIMOHAIBHBIM U3MEHEHHUSM H MTPOSBISITD
TMOKOCTb, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHUBALIMH, BKIIOYAIOIECH CTpEMIIEHUE K TIOCTHKEHUIO 1IeTTU U YCIEeXY, ONTHMHU3M,
MHHUIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOMS U3 CBOMX BO3MOXKHOCTEH;

- OSMIATHH, BKIIOYAIOUIEH CIIOCOOHOCTh IOHMMATh 3MOIMOHAIBHOE COCTOSIHHE JpPYyTHUX,
YYUTBIBATh €0 TPU OCYIIECTBICHHH KOMMYHHKALMH, CIIOCOOHOCTh K COYYBCTBUIO H
COIEPEKUBAHUIO;

- COIMAJIBHBIX HAaBBIKOB, BKIIIOYAIOIIUNX CIIOCOOHOCTH BBICTpAaUBaTh OTHOLICHUS C JPYTHMMHU
JIOABMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3ysbTaThl OCBOCHHMS Y4eOHOro mpeamera «buOJOrHs» BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOMIMXCA  MEKIUCUUIUTMHAPHBIC
(MexnpeaMeTHbIC) 00LICHAYYHbIE TOHATHUS, OTPAXKAIONIUE LIEJTOCTHOCTh HAyYHOU KapTUHBI MUpPa



U crienu(rKy METO/IO0B IMO3HAHUS, HCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, JHEPTHUS,
SIBIIGHUE, TPOIECC, CUCTeMa, HAay4HbIH (HaKT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopHsl, Mcciel0BaHNe, HAOI0AeHNE, U3MEPEHHE, SKCIIEPUMEHT U JIp.); YHUBEPCAJIbHBIC yueOHbIC
neiictBus  (MO3HABAaTeNbHBIC, KOMMYHHUKATUBHBIC, PETYJSITHBHBIE), OOECIEUMBAIOIINE
¢dbopMupoBanre (QPyHKIIMOHAIBHON T'PAaMOTHOCTH U COIMATBHOW KOMIIETEHIIMU OOYYarOIIUXCS;
CIOCOOHOCTh 00yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHUS M YHUBEpCAIbHbIC YYeOHBIC ICHCTBUS B IO3HABATEIBHOW U
COLIMAJIBHOM ITPAKTHKE.

MertarnpeaMeTHbIe Pe3yIbTaThl OCBOCHUS IIPOrPAMMBI CPETHETO 00IIeT0 00pa30BaHMs JOJKHBI
OTpaXkaTh:

Osnadenue ynueepcaibHolMu y4eOHbIMU NOZHABAMEbHBIMU 0CIICHBUAMU:
1) b6azoevie nozuueckue oeilicmeus:

- CaMOCTOATEIbHO (OPMYIHPOBATH M AaKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

- HCIIOJIB30BAaTh MPU OCBOCHUU 3HAHUN TPHUEMBI JIOTUYECKOTO MBIIUICHUs (aHallM3a, CHHTE3a,
CpaBHEHHU, Kiaccuukanuu, 000OIIEHNUS), PACKPHIBATH CMBICT OHOJIOTHYECKHUX TTOHSTUI
(BBIOENATH WX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATHUSMU);

- OIPEENSTh LEH IS TEIBHOCTH, 3a/1aBasi apaMeTphbl U KPUTEPUU UX JOCTHKECHHUS, COOTHOCUTH
PE3YNIBTATHI JESTEIBHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

- HCIIOJIB30BAaTh OMOJIOTUYECKHUE MTOHSATHUS ISl OOBSICHEHUS (PAKTOB U SBICHUHN KUBOW TIPUPO/IBI,

- CTPOUTH JIOTHYECKHE PACCYKACHHs (MHIYKTHBHBIC, HCTyKTUBHBIC, M0 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U TIPOTHBOPEYHS B pACCMATPUBACMBIX SIBICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U
3aKJIFOUCHUS;

- TPUMEHSATH CXEMHO-MOJICIbHBIC CPEICTBA JUIsl TPEICTABJICHUS CYIIECTBEHHBIX CBs3ed U
OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKHX O0BEKTaX, a TAKKe MPOTUBOPEUHI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JTMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

- pa3pabaThIBaTh IUTAH PEUICHUS MPOOJIEMBbI ¢ YU4ETOM aHAIM3a UMEIONIUXCS MaTepUaTbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

- BHOCHUTb KOPPEKTHBBI B ICATEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEJISIM, OIIEHUBATH
PUCKH TIOCTIEACTBHIA NESTEILHOCTH,

- KOODIWHHPOBATH U BBHIMONHITH pPabOTy B YCIOBUAX PEATBHOTO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

- pa3BHUBaTh KPEaTUBHOE MBIILICHUE MMPU PEIICHUH KU3HEHHBIX TIPOOIIeM;

2) 6azoevle uccneoosamesibCKue 0elucmeus:

- BJAJIeTh HAaBBIKAMU YYEOHO-HCCIEIOBATEIbCKOW M TPOEKTHOW JAESITeTbHOCTH, HABBIKAMU
paszpereHus mpobaem; 006J1aaaTh CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTETHHOMY MTOUCKY
METOJIOB PEIICHHsI MPAKTUISCKUX 3a/1ad, MPUMEHEHHUIO PA3TUYHBIX METOIOB TIO3HAHHS,

- WCIONB30BaTh PAa3UYHBIE BHUIBI JEATEIBHOCTH IO TMOJNYYCHHUI0O HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B YYCOHBIX CUTYaIUsAX, B TOM YHCIE TPU
CO3/IaHUU YUEOHBIX U COIMAILHBIX TIPOEKTOB;

(¢hopMUpOBaTh HAYYHBIA TUI MBIIUICHHS, BJIAJETh HAYYHOW TEPMHUHOJOTHEH, KIFOYEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIC 3aJa4d B OOPa30BATENBHOW MACSITENBHOCTH U
KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITH IPUYHHHO-CIICACTBEHHBIE CBSI3U U aKTyalIM3UPOBATh 3a/1a4y, BEIAIBUTATH THIIOTE3Y €€
pelIeHus, HAXOAWTh apryMEHTBl I JOKa3aTeNbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHS,

AHATM3UPOBATH MOJIYYCHHBIC B XOJI€ PEIICHHS 3a]]a4H Pe3yIbTaThl, KPUTHUECKH OLIEHUBATh MX
JOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHNE B HOBBIX yCIIOBUSX;



- IaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh TPHOOPETEHHBIN OTIBIT;

- OCYUICCTBIJIATH LICHeHaHpaBHCHHBII;'I IMOUCK TIICpCHOCa CpPCACTB U CHOC06OB I[el\/JICTBI/DI B
po(hecCHOHABEHYIO CPEy;

- YMCTb IICPCHOCUTH 3HAHUA B ITO3HABATCIIbHYIO U ITPAKTUYCCKYIO O6HaCTI/I KU3HCACATCIIbHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTei;

- BBIABUI'aTb HOBBIC UACH, ITPCAJIAraTb OPUTrMHAJIBHBIC TOAXOAbI U PCIICHHA; CTaBUTh HpOGJIeMBI
" 3ala4i, JOIMYyCKarOIINC aJIbTCPHATUBHLIC PCIICHUA

3) Oelicmeus no padome ¢ uHpopmayueil:

- OPUEHTUPOBATHCS B PA3IMUHBIX HCTOYHUKAX HH(POPMAIMHU (TEKCTE yUeOHOTO MOCOOUs, HaAyUYHO-
MOMYJIIPHOM TUTEpaType, OMOIOTHUECKUX CIIOBAPSAX U CIIPABOYHHMKAX, KOMITBIOTEPHBIX 0a3ax
JIaHHBIX, B VIHTepHeTe), aHaNIM3UpOBaTh HMH(OPMAIMIO pa3IMYHBIX BHUIOB U  (QOpM
NPEJCTAaBICHNS, KPUTUIECKU OLIEHUBATH €€ TOCTOBEPHOCTh M HEIPOTHBOPEUYHBOCTH;

- (GopMyIHpOBaTh 3ampPOCHl U TPUMEHATH pa3IMYHbIE METOJIbl NpU TOUCKE U OTOOpe
Ouosiornueckoil nHpopmalu, He0OX0IUMOH /7S BHIIOJTHEHUS Y4eOHBIX 3a/1a4;

- npuoOpeTaTh OMBIT HCIOJB30BAaHUS HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
COBEPILIECHCTBOBATH KYJIbTYpPy aKTUBHOT'O UCIIOIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

- CaMOCTOSITETIbHO BBIOMpPATh ONTUMANBHYIO (OpPMY TNpEACTaBICHUS OHOJIOTMYECKOU
uHpopManuu (CXeMbl, rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U JP.);

- WCIOJBb30BaTh HAy4YHBIH S3BIK B KauyecTBE CpeACTBA INpU paboTe ¢ OHOIOrHMYecKOn
uHpOpMaLKei: MPUMEHATh XUMUYEeCKHe, (PU3NUECKUe U MaTeMaTHYeCKHe 3HAaKU U CHMBOJIBI,
dbopMyIbl, abOpeBUATypy, HOMEHKIATYpPY, HCIIOJIB30BaTh W TPeoOpa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATJISTHOCTH;

BJIaJIeTh HABBIKAMH PACIO3HABAHUS U 3alIUTHI HH(POpMaIuy, HHHOPMAIIMOHHON OE€30MaCHOCTH
JMYHOCTH.

Ognadenue ynugepcanbHbIMU KOMMYHUKAMUGHBIMU OEHCMEUAMU:
1) oowenue:

- OCYUIECTBJISITh KOMMYHHUKAIlMM BO BceX c(epax >KM3HU; aKTUBHO y4yacTBOBaTh B JUAJIOTE WU
IMCKYCCHHM TI0 CYIIECTBY O0OCYXKAaeMoil TeMbl (yMEHHME 3a/aBaTh BOIPOCHI, BBICKA3bIBATH
CYKIECHHMSI OTHOCUTENIBHO BBINOJHEHMsI NpelaraéMoil 3ajaud, Y4MTHIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3ULUI IPYTUX YYaCTHUKOB JUAJIOra WIH JUCKYCCHH);

- pacmo3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIICHWS, NMOHUMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
NPENOCHIIIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTYalMii; YMETh CMAT4aTh KOH(DIUKTHI U BECTH
IIEPETOBOPBHI;

- BJIAQJIETh Pa3IMYHBIMHU CIIOCOOAMU OOLICHHS M B3aUMOJCHCTBUS; MOHUMATh HAMEPEHUs APYTHX
JOACH, TPOSIBIISATh YBAXHUTEIHHOE OTHOLICHHE K COOECeTHHMKY MU B KOPPEKTHOH Qopme
(bopMyIHpOBATH CBOU BO3PAKECHHUS;

- pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/CTB;

2) coemecmuasn 0esamenbHOCmb:

- IOHUMATh ¥ MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHAHON U HHAMBUIYAIbHON paObOTHl IPU PELICHUN
Ouosiornueckoil mpobiembl, 000CHOBBIBATH HEOOXOAMMOCTb NPUMEHEHHUS! TPYMHIOBBIX (HopMm
B3aUMOJICHCTBHS NIPU PELICHUN yueOHOM 3a1auu;

- BBIOMpaThb TEMaTHKy W METOAbl COBMECTHBIX JCHCTBUH C Y4ETOM OOIIUMX HHTEPECOB U
BO3MOXKHOCTEHN Ka)KJ10T0 4JIeHa KOJUIEKTHUBA;

- IPUHUMATh LIEIb COBMECTHON AESITEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATh AEUCTBHUSA 110 €€
JOCTHKEHMIO: COCTABJIATh IUIAH JEUCTBUH, PaCIpENesaTh POIU C Y4ETOM MHEHUH YYaCTHUKOB,
00CYyKJaTh pe3yIbTaThl COBMECTHOM paboThI;

- OLIEHMBATh KAU€CTBO CBOETO BKJIA/1a M BKJIA/1a KAKJOT0 YYaCTHUKA KOMaH/Ibl B OO pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

- mpemaraTb HOBBIE IIPOEKThI, OLEHUBATb MJAEU C IMO3ULIUU HOBM3HBI, OPUTHMHAIBHOCTH,



IIPAaKTUYECKON 3HAYMMOCTH;
OCYILECTBJIATh TO3UTHUBHOE CTPATETMUYECKOE MOBEJCHHUE B PA3IMUYHBIX CUTYAIUsSX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

Osnadenue yHugepcantbHolMu PecyiamuGHbIMU 0CUCMEUAMU:
1) camoopeanuzayus:

MCTOJIb30BaTh OMOJIOTHUECKUE 3HAHUS JUIS BBISIBICHUS MPOO-JIEM U MX PEIICHUs B )KU3HEHHBIX U
y4eOHBIX CUTYyallUsX;

BbIOMpPAaTh HAa OCHOBE OHMOJOTMYECKHMX 3HAHWMU IIEJEBBIC W CMBICIOBBIE YCTAaHOBKH B CBOHMX
JNEUCTBUAX M MOCTYNKax MO OTHOLIEHWIO K >KMBOW IPHUPOJIE, CBOEMY 3I0POBBIO U 3/10-pPOBBIO
OKpY KaIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATH [TO3HABATEIbHYIO ACITEIbHOCTD, BBISIBIATH IPOOIEMbI, CTAaBUTH U
¢dopmynHrpoBaTh COOCTBEHHBIE 3aJaud B OOpPa30BaTENbHOW JEATENBHOCTH W KU3HEHHBIX
CUTyaLusX;

CaMOCTOSITEJIFHO COCTaBIATh IUIAH DELICHHUS MPOOJIeMbl C Y4ETOM MMEIOLIMXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYyalUsIM;
- pacIIMpATh paMKH Y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;
- IeNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PELICHHE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBATH (POPMUPOBAHUIO U MIPOSBICHUIO IUPOKOH SPYAULIMHU B pa3HbIX 00JIacTsAX 3HAHUH,
MOCTOSIHHO IOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYpHBIH YPOBEHB;

2) camoKoHmpov:

JlaBaTb OLICHKY HOBBIM CHUTyalUusIM, BHOCHUTb KOPPEKTUBBI B JCSATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJaJIeTh HABBIKAMHU IIO3HABATEILHOW peQIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUHA H
MBICIIMTENBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBaHMIA; MCIIOIB30BaTh NMPUEMBI pedaekcuu
JUI OLIEHKU CUTYalH, BBIOOpa BEPHOTO PELICHMS;

- YMCTb OLICHUBATL PUCKU U CBOCBPCMCHHO NPUHUMATDL PCHICHUA 110 UX CHUIKCHUIO,

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX IIPU AHAJIU3E PE3YJITATOB AEATEIbHOCTH;

3) npunamue ceda u opyzux:

- IPUHUMATh ce6;1, IIOHHUMasd CBOM HEAOCTATKHU U JOCTOMHCTBA,

- IPUHUMATh MOTUBBI U apIYMEHTHI APYTUX IIPU aHAIU3€E PE3YIbTATOB AEATEIIbHOCTH;
- IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

- pa3BHUBAaTh CHOCO6HOCTB MMOHUMATb MUP C MO3UIIUU APYTOTO YCIIOBCKA.

INPEAMETHBIE PE3VIJIBTATDBI

[Ipenmetnbie pe3ynbraThl ocBoeHus nporpamMbl COO mo Ouosmoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue A yuyeOHoro npenmMera «buonorus» HaydHble 3HAHUS, YMEHHS H
CIOCOOBl JICMCTBUH 1O OCBOCHHMIO, WHTEpHpETAllMM W MNpeoOpa3oBaHUIO 3HAHUM, BHIBI
JESTeIbHOCTH 110 MOJYYSHHIO HOBOTO 3HAHUS M MPUMEHEHHMIO 3HAHMHM B Pa3JIMYHBIX YUEOHBIX
CUTYyaIMAX, @ TAKXKE B PEAbHBIX )KU3HEHHBIX CUTYyallUsX, CBI3aHHBIX ¢ Ononorueil. B mporpamme
NIPEeMETHBIEC PE3yIbTaThl IPEACTABIICHBI 110 ToJaM 00y4eHUsI.

10 KJIACC

[IpeameTHbIE pe3yabTaThl OCBOCHHS yUeOHOTO NpenMeTa «bHoIorus» TOMKHbBI OTPaXkaTh:

1) copMHUpOBaHHOCTh 3HAHUI O MECTE W POJU OHOJOTMH B CUCTEME ECTECTBEHHBIX HAYK,
B (DOPMHUPOBAHUM €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B MO3HAHUM 3aKOHOB IPHPOJIBI
U pelIeHUH  MpoOJieM  palMoOHAIBHOTO  IPUPOAONOJIB30BAHUS; O BKIAJE  POCCHHCKUX
1 3apyOeXHbIX YUEHBIX B Pa3BUTHE OUOJIOTHH;



2) BlaJieHHE CHUCTEMOW OMOJIOTMYECKUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE
OMoJOornYecKue TePMUHBI M MOHATHS (3KU3HB, KJIETKa, OPraHU3M, MeTa0oJIM3M, TOMEOCTas,
CaMOpEryJisiliis, CaMOBOCIPOM3BEAEHUE,  HACJIEACTBEHHOCTb, W3MEHYMBOCTb,  POCT
U pa3BuTHE); Ouosornuyeckue Teopuu (kiaerounas teopus T.lIBanna, M. Illneiinena, P.
Bupxoga; xpomocoMHas Teopust HacieacTBeHHocTu T. Moprana); yuenus (H. M. BaBunosa —
0 LIEHTpaX MHOT000pa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTeHHI); 3aKOHBI (€ AMHOOOpa3us
MOTOMKOB IIEPBOTO MOKOJICHHUS, PACIICTNIEHUS, YUCTOTHI TaMeT, HE3aBUCHMOTO HACJIeOBAaHUS
I'. Mengaens; roMoJIOTHYECKUX PANOB B HaciaeACTBeHHOM u3meHuuBoctu H.M. BaBuiosa);
MPUHLHUIBI (KOMIUIEMEHTAPHOCTH);

3) BiajieHHe OCHOBHBIMHM METOAAMU HAYYHOTO IMMO3HAHMSA, HCIIOJIB3YEMBIX B OMOJIOTHYECKUX
MCCIICZIOBAaHMX JKUBBIX OOBEKTOB (OMHCAaHUE, U3MEPEHUE, HAOIIOCHNE, SKCIIEPUMEHT);

4) ymeHHE BBIICNATH CYLIECTBEHHBIC NMPHU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT M SyKapHuoOT;
OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM 4Hclie OakTepuii, TpuOOB, pacTeHHH,
KMBOTHBIX U YEJIOBEKAa; CTPOCHUS OPraHOB M CUCTEM OpPIaHOB PacTEHUi, KUBOTHBIX, YEJIOBEKA;
MIPOIIECCOB KU3HEACATEILHOCTH, IPOTEKAIOIINX B OPraHU3MaxX pacTeHUI, 5KUBOTHBIX U YEJIOBEKa;
OMOJIOTUYECKUX MPOLIECCOB: OOMEHA BEIIECTB (MeTab0JIn3M), MPEBPAIICHUS SHEPTHUH, OPOKEHHS,
aBTOTPO(HOTO U reTepoTpOo(HOr0 THUIIOB NHUTaHUS, (OTOCHHTE3a U XEMOCHMHTE3a, MHUTO3a,
Meiio3a, TraMmeroreHe3a, SMOpPHOreHe3a, IOCTIMOPHOHAIBHOTO PpA3BUTHUS, PA3MHOMKCHHS,
WHIMBUIYAIbHOTO DPAa3BUTHS OpraHu3Ma (OHTOTE€HEe3a), B3aWMOJICHCTBHUS T'E€HOB, T'eTEpPO3HCA;
HCKYCCTBEHHOT'O 0TOOPA;

5) yMmeHue ycTaHaBIMBaTh B3aWMOCBS3M MEXIYy OpPraHOMIAMHU KJIETKH M UX (YHKLIUIMHU,
CTPOCHHUEM KIJIETOK Pa3HBIX TKaHEeW M MX (QYHKIHMSIMU; MEXKIy OpraHaMyd U CHCTEMaMH OPraHOB
y pacTeHHUH, XHMBOTHBIX W Y€JIOBEKa M MX (QYHKLUUSAMH; MEXKAYy CHCTEMaMH OPIraHOB H UX
(GYHKIMAMH, MEXAY ATaraMd OOMEHa BEIIECTB; JTallaMU KJIETOYHOTO LHMKJIA M XKU3HEHHBIX
IIUKJIOB OPTraHU3MOB; JTalmaMd SMOPHUOHAIBHOTO pa3BUTHUS; TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u hakropamMu cpesbl OOUTaHUS;

6) yMeHHe BBISBIATH OTIMYMTENbHBbIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHMH,
KUBOTHBIX U YEJIOBEKA;

7) yMeHHE HCHOJb30BATh COOTBETCTBYIOIIHE apPTyMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO
Y CUMBOJIMKY JUISl TOKa3aTeIbCTBA POACTBA OPTaHM3MOB Pa3HBIX CUCTEMATHUECKUX TPYTIIT;

8) yMeHue pemath OMOJIIOTHYECKHE 33]]a4H; BBISIBIISATH IPUYMHHO-CIICICTBEHHBIE CBA3H MEXITY
UCCIIEAYEMBIMH OHOJIOTMYECKHMMHU TPOLIECCAMU | SBJICHUSMHU; JIeaTh BBIBOJBI M IIPOTHO3BI
Ha OCHOBaHHUH IMOJTyYEHHBIX PE3YJIbTAaTOB;

9) yMmeHHE BBHINOJHATH JaOOPAaTOPHBIE U MPAKTUYECKHE pabOTHI, COOIIOAATH MpaBWia TPHU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;

10) yMmeHue BBIIBUTATh THUIOTE3bl, MPOBEPATh HMX OSKCIEPUMEHTAIBHBIMH CpPEICTBAMH,
(bopMyaHpys LeNb UCCIEI0BaHMS, aHATTU3UPOBAThH MOJTyYCHHbIE PE3yJIbTAThI U I€7aTh BBIBOBI;

11) ymeHue ydyacTBOBaTh B Y4EOHO-HCCIEIOBATEIHCKOW paboTe MO OMOJIOTUH, IKOJOTHUHU
Y MEIUIIMHE, NTPOBOJANMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W IMyOJIMYHO MPEACTaBIATH
MOJTyYCHHBIE Pe3YJIbTaThl HA YUYEHUYECKUX KOH(PEPEHIUIX;

12) yMeHue OlleHHBaTh STUYECKUE aCTIEKThl COBPEMEHHBIX UCCIIEAOBAaHUH B 001aCTH OHOIOTUN
Y METUIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIPABICHHOE W3MEHEHHE
TeHOMa U CO3[JaHHe TPAHCTEHHBIX OPTaHU3MOB);

13) ymeHHe OCYWIECTBIATH OCO3HAaHHBIM BbIOOp Oyaymed mnpodeccuoHanbHON
JeSTENHbHOCTH B 00J1acTH OMOJIOTUH, MEAMIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEIHCKOTO
XO35MCTBA, TNHINEBOW  HPOMBIIJICHHOCTH;  YIVIyOJIATh  IO3HaBaTENbHBIA  HHTEpecC,
HalpaBJCHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLICH mpodeccuu U MPOJIOJDKEHUE
OHMOJOTrnYecKoro 00pa3oBaHMs B yUPEXKICHUIX CPEAHEr0o Mpo(ecCHOHATBHOTO M BBICLIETO
obOpaszoBaHusl.

11 KJIACC



[IpenmeTHbIE pe3yabTaThl OCBOCHHS yUeOHOTO NpenMeTa «BHoIorus» TOMKHbBI OTPaXkKaTh:

1) copMHUpOBaHHOCTH 3HAHUI O MECTE W POJU OHOJOTMH B CUCTEME ECTECTBEHHBIX HAYK,
B (DOPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpPA, B ITO3HAHHUU 3aKOHOB
IPUPOJBI U PEHICHUH HKOJOTHUECKUX TMPOOJIEM YelIOBEYEeCTBa, a TAK)KE B PEIICHHHM BOIIPOCOB
PaMoHaIBLHOTO MIPUPOIOIIONB30BAHMS; i B (HOPMUPOBAHUH LIEHHOCTHOT'O OTHOILIEHUS K IPHPO/IE,
OOIIECTBY, YEJNOBEKYy; O BKJIQJC POCCHHUCKHUX U 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
OunoJIoruu;

2) yMeHHE BIaJeTh CHCTEMOW OHMOJOTMYECKMX 3HAHUHM, KOTOpas BKIIOYAET OINpEAeICHHUs
Y TIOHUMAaHUE CYIIHOCTH OCHOBOIIOJIATAIOUIMX OHOJOrMYECKHX TEPMUHOB U MOHATUN (BHUI,
sKocucTeMa, Ouocepa); Ouonorndeckue Teopun (dBomronnoHHas Teopust Y. JlapBuHa,
CHUHTETHUYEeCKass Teopus sBoiouuu); ydeHus (A. H. CeBeproBa — o0 myTsAX U HalpaBICHUSX
sBommorun, B. M. BepHanckoro — o 6uocdepe); 3akoHbl (reHeTnuyeckoro paBHoBecust k. Xapau
u B. BaiiaOepra; 3apoapimeBoro cxoactsa K. M. bapa); mpaBuna (Munumyma . JIuOuxa,
HKOJIOTUYECKOM MUPaMUIbI SHEPTHH); TUoTe3bl (runote3a «vupa PHK» V. I'mnbepra);

3) yMeHue BIAJAECTh OCHOBHBIMH METOJAMH HAay4HOTO I[IO3HAHHUS, HCIIOJIb3YEMBIMU
B OMOJIOTHYECKUX HCCIIEIOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OIHUCaHME, H3MEpeHHe,
HaOJI0ICHNE, DKCIEPUMEHT); CHOCOO0aMH BBISBICHHMS M OLICHKM AHTPONOTCHHBIX WM3MEHEHHM
B IIPUPOJIE;

4) yMeHHe BBIIENATH CYIIECTBEHHBIC TMPHU3HAKU: BHJOB, OHMOIeOLIEHO30B, 3KOCHUCTEM
1 6uocdepsl; CTAaOWIM3UPYIOMIETO, JBUXKYIIETO U Pa3phIBAIONIETO E€CTECTBEHHOTO O0TOOpa;
JJIONATPUYECKOT0 U CUMIIATPUYECKOTO BUA000PAa30BaHUs; BIMSHUS JABWKYIINX CHJI 3BOJIOIHUN
Ha TeHO(OH]I MOMYJISAIMH; MPUCTOCOOICHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeIOBaHHS
HaIpaBJICHUH 3BOIIOLIMHU; KPYTOBOPOTA BEILIECTB U OTOKA SHEPTHU B IKOCUCTEMAX;

5) yMeHHe yCTaHaBIMBATh B3aUMOCBSI3M MEX/1y MPOLIECCAaMH SBOJIIOLUH; IBHKYIIMMU CHUIIAMHU
aHTPOIIOTEHe3a; KOMIIOHEHTAMH  PA3JIUYHBIX HJKOCHCTEM U MPHUCIOCOONCHUSIMH K HUM
OpPraHu3MOB;

6) yMeHHEe BBISBIATH OTIMYUTEIbHbIC PU3HAKU JKUBBIX CHUCTEM; IMPUCTIOCOOICHHOCTh BUI0B
K cpefe oOuTaHMs; aOMOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHCTEM; B3aWMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX; AHTPONOT'CHHBIX H3MEHEHUH B 9KOCHCTEMaX CBOCH MECTHOCTH;

7) yMeHHE HCHOJb30BATh COOTBETCTBYIOIIHE apPTyMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO
Y CUMBOJIUKY JJIs1 JIOKa3aTeNbCTBA POJCTBA OPraHU3MOB DAa3HBIX CHUCTEMATHYECKUX TPYIIIL;
B3aMMOCBSI3U OPTaHU3MOB U Cpellbl OOMTaHUs; €IMHCTBA YEJIOBEYECKHX pac; HEOOXOIUMOCTH
COXpaHEHHUs MHOrooOpa3usi BUIOB U DKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS MPHUPOJIBI
Y YeJI0BEYECTBA;

8) yMeHue pemath OMOJIIOTHYECKUE 33]]a4H; BBISIBIISATH IPUYMHHO-CIICICTBEHHBIE CBA3H MEXITY
UCCIIEAYEMBIMH OHOJIOTMYECKHMMHU TPOLIECCAMU | SBJICHUSMHU; JIeaTh BBIBOJBI M IPOTHO3BI
Ha OCHOBaHUH IOJTyYEHHBIX PE3YJIbTAaTOB;

9) yMmeHHE BBINOJHATH JaOOPAaTOPHBIE U MPAKTUYECKHE pabOTHI, COOIOAATH MpaBWia TPHU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHHEM;

10) ymeHue BBIIBUTATh THUIOTE3bl, MPOBEPATh HMX OSKCIEPUMEHTAIBHBIMH CpPEICTBAMH,
(bopMyaHpys LeNb UCCIEI0BAaHMS, aHATU3UPOBATH MOJyYCHHbIE PE3YyJIbTAThI U I€7aTh BBIBOIBI;

11) ymeHue ydyacTBOBaTh B Y4EOHO-HCCIEIOBATEIbCKOW paboOTe MO OMOJIOTUH, IKOJOTHUHU
U MEJUIIMHE, NTPOBOJANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPEACTaBIATH
MOJTyYCHHBIE Pe3YJIbTaThl HA YUYEHUYECKUX KOH(PEPEHIUIX;

12) yMeHue oOUEHUBaThb TUIOTE3bl U TEOPUM O MPOUCXOKIACHUM IKU3HHU, UEIOBEKa
Y YEJIOBEYECKUX pac; O MPUYMHAX, MOCIEACTBUAX U CIIOCO0AaX MPEIOTBPAIICHUS TI00aTbHBIX
U3MEHEHUl B Ono-cdepe;

13) ymeHHe OCyIIECTBIATh OCO3HAHHBIM BBHIOOpP Oyayliel mpodeccuoHaNbHON AEATeNbHOCTH
B o0NacTH  OWOJIOTHH, SKOJIOTUH, TPHUPOJIONONb30BAHUS, MEIUIMHBI, OHOTEXHOJIOTHH,
NICUXOJIOTHUH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBAa, MHUILEBOW MNPOMBIIIJICHHOCTH; YIIIyOIsTh
MO3HABATENIBHBIN HHTEPEC, HAIIPABJICHHBIN HA OCO3HAHHBIN BEIOOP COOTBETCTBYIOMIEH Mpodeccuun



Y TIPOJIOJKEHNE OMOJIOTUYECKOTO OOPa30BaHUS B YUPEKICHHUIX CPEAHETO MPOPECCHOHATHHOTO
Y BBICIIIETO OOPa30BaHMS.

TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJUMBIX HA OCBOEHME KAJKIOM TEMbI HA 2024-2026 YYEBHBINA 'O

10 KJITACC
Ne | Tema ypoka Konnuectso
IT/n 4acoB
TEMA 1. BUOJIOT' A KAK HAVYKA (1 u)
1 ‘ buonorus kak KOMIUIEKCHAsI HAyKa U KaKk 4aCTh COBPEMEHHOT0 O0IIeCTBa ‘ 1
TEMA 2. KUBBIE CUCTEMbI 1 X U3YYEHHUE (2 u)
2 JKuBbIe cCTEMBI U UX CBOMCTBA
3 YpoBHeBass oOpraHu3anusl JKUBBIX CUCTeM. [Ipaxmuueckas paboma
«Vcnosib30BaHUE PA3IMUHBIX METOJIOB IPU M3YUYECHHUH JKUBBIX CUCTEM)
TEMA 3. BUOJIOT' A KJIETKU (2 u)
4 ‘ Wcrtopusi oTKpbITUs U u3ydyeHus KieTku. Knerounas Teopus ‘ 1




5 MeToabl MOJIEKYJIIPHOH U KJIETOUHOU Ononoruu. /Ipakmuyeckasn paboma | 1
«3yueHne  MeTOJOB  KJETOYHOM  Owonoruum  (Xpomarorpadus,
anekTpodopes, nupdepennmansHoe neaTpudyruposanue, [1LP)»

TEMA 4. XUMNYECKAS OPITAHU3ALUA KJIIETKH (10 )

6 XHUMHUYECKUI COCTAB KIETKH

7 MuHepasibHbIE BEIIECTBA U UX OMOJIOTHYECKast POJIb

8 Opranudeckre BelIeCTBA KIETKH — Oenku. Jlabopamopnas paboma
«OOHapyx)eHre OSIKOB ¢ MMOMOIIBI0 KAYECTBEHHBIX PEaKIIUi»

9 CaoiicTBa. knaccudukarys 1 QyHKIUN OSITKOB 1

10 | Oprannyeckue BelecTBa KJIETKU — YTJIEBOJIbI 1

11 | Oprannyeckue BeIIeCTBA KJIETKU — JIMIUIBI . 1

12 | HykneunoBeie kucnotel. JIHK wu PHK. Jlabopamopuas paboma | 1
«HccnenoBaHue HYKJIEMHOBBIX —KHCIIOT, BBIJCNEHHBIX U3  KJIETOK
Pa3NUYHBIX OPTAaHU3MOBY .

13 | Ctpoenue u pyukiuu ATD. Ipyrue nykineosunrpudocdarer (HTOD) .

14 | CexBenupoBanue JIHK. Meroapl T€HOMUKH, TPAaHCKPUITOMUKH,
IIPOTEOMHUKH.

15 | MeTobl CTPYKTYPHON OHOIOTHH 1

TEMA 5. CTPOEHUE U ®YHKINU KJIETKU (8 )

16 | Tuns! kneTok. [IpokapuoTnueckas KjIeTka

17 | CtpoeHue 3yKapuoTU4ecKoi KieTku. [Ipakmuyeckasn paboma «3yuenue
CBOMCTB KJIETOUHON MEMOpPaHbI».

18 | IloBEpXHOCTHBII anmnapar KJIETKH

19 | OnHomMeMOpaHHbIE  OpPraHoOMIbl  KIETKU. [Ipakmuueckas paboma
«M3yueHune NBMKECHHUS IIUTOIIA3MbI B PACTUTEIBHBIX KICTKAX.

20 | IlomyaBTOHOMHBIE OPTaHOWIbl KJIETKUA: MHUTOXOHJAPUHU, TIUIACTUABL | 1
Jlabopamopnas paboma. «MccnenoBanue mia3Moin3a U Jeria3MoiIn3a B
PaACTUTENIBHBIX KJIETKAX»

21 | HemeMOpaHHbBIC OPraHOUIbI KJICTKH

22 | Ctpoenue u pyHKIMH gapa

23 | CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK 3yKapuoT. JlabopamopHas
paboma «VI3yueHne CTPOCHUS KJIETOK pa3IMYHBIX OPraHU3MOBY.

TEMA 6. OBMEH BEIIECTB U ITPEBPAIIIEHUE SHEPI'MU B KJIETKE (9 u)

24 | AcCUMWISIMS ¥ TUCCUMUIISIIIASL — JIBE CTOPOHBI MeTabonu3ma. Tumbl | 1
oOMeHa BemlecTB. JlabopamopHas paboma «3ydeHune KaTaaUTHUECKOM
aKTUBHOCTH (hepMEeHTOB (Ha MpUMepe aMUJIa3bl MIIH KaTaJlasbl)y.

25 | depMeHTAaTHBHBIM XapakTep peakuuid KIEeTOYHOro Metabonusma. | 1
Jlabopamopnas paboma. «3ydeHue (hepMEHTATHBHOTO paCIICTIIICHHS
NIEPOKCH/Ia BOJIOPOJIA B PACTUTENIBHBIX M KUBOTHBIX KIETKAX) .

26 | benku -akTHUBATOPHI U OCIKU -UHTUOUTOPHI . 1

27 | ABTOTpOGHBII TUTT 0OMEHA BEIIECTB 1

28 | ®dorocuHTE3 1

29 | Xemocunre3. Jlabopamopnas paboma  «CpaBHEHHE TPOIECCOB | 1

(bOTOCHHTe3a N XCMOCHUH-TC3a»




30 | Ana’poOnbie opraHu3mbl. Bumel Opoxenwus. Jlabopamopnas paboma | 1
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U IBIXAHUS)

31 | AspobHble opraHu3Mbl. DTanbl JHEPreTHUECKOro 0OMeHa.

32 | OHeprus MemMOpaHHOro rpajgueHta HpoToHoB. Cunte3 AT®: pabota
1poToHHOM AT® -cuHTa3s! .

TEMA 7. HACJIEJCTBEHHA S UHOOPMAIIUA U PEATIU3ALIUSA EE B KJIETKE (9 u)

33 | Peakuuy MaTpUYHOIO CHHTE3A 1
34 | Tpanckpunuus — marpuusbii cuare3 PHK 1
35 | TpaHcasuus u €€ dTamnbl 1
36 | KognpoBanue amuHOKHCIOT. Posib pbocom B OnocuHTe3e Oenka 1
37 | Opranuzauus reHoMa y IPOKapuoT U 3YKapuoT . 1
38 | MonekyJsipHble MEXaHU3MBbI SKCIIPECCUH I'€HOB Y 3YKapHOT 1
39 | Bupycbl — BHEKJETOYHbIE (OPMBI KH3HH M OOJUTraTHBIC MapasuThl. | 1
Ilpakmuyeckas paboma «Co31aHIE MOJICIN BUPYCA .
40 | BupycHble 3a001eBaHNUS Y€IOBEKA, JKUBOTHBIX, PACTCHUN
41 | HaHOTEeXHOJOrMK B OMOJIOTUH U MEIULIMHE.
TEMA 8. )XM3HEHHBII [IUKJI KJIETKU (6 u)
42 | JKu3HeHHBIH UK KJIIETKA 1
43 | Matpuunslii cunte3 IHK
44 | Xpomocomsl. JlabopamopHas paboma «VI3ydeHne XpoMOCOM Ha TOTOBBIX
MHUKpoIpenaparax»
45 | JleneHue KJIETKHM — MHTO3
46 | Tuner xnerok. Kapuokwue3 u mwTOKUHE3. Jlabopamopnas paboma
«Habmonenne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JykKa (Ha TOTOBBIX
MUKpoOIpenaparax)»
47 | Perynsuust >kU3HEHHOTO ITUKJIA KJIETOK 1

TEMA 9. CTPOEHUE U ®YHKIINN OPI"AHU3MOB (17 u)

48 | Opranusm Kak eIMHOE LEJI0e

49 | Tkanu pactenuil. Jlabopamopnas paboma «V3yueHune TKaHeH pacTeHUI»

50 | Tkanu >KUBOTHBIX WU 4yelloBeKa. Jlabopamopnasa paboma «V3ydenue
TKaHEH JKUBOTHBIX)

51 | Opransl. Cucremsl opranoB. Jlabopamopnas paboma «13ydenue oprasos | 1
LIBETKOBOT'O paCTEHUSI»

52 | Onopa Tesa OpraHu3MoB 1
53 | JIBW>KEHHE OPraHU3MOB 1
54 | IluTanue opraHu3MoB 1
55 | Ilutanue TO3BOHOYHBIX JKMBOTHBIX. IlumeBaputenbHas cucrema | |
4eJI0BEKa
56 | JlpIxaHHE OpraHU3MOB 1
57 | JpIxaHue II03BOHOYHBIX KHUBOTHBIX U UEJIOBEKA 1
58 | TpaHcHOpT BELIECTB Y OPraHU3MOB 1
59 | KpoBeHocHas cucTemMa N03BOHOYHBIX JKUBOTHBIX M YEJIOBEKA 1
60 | Beenenue y opraHu3mMoB 1




61 | 3amuTa y OpraHu3mMoB

62 | MMMyHHasl cucTeMa 4eIoBeKa

63 | Pa3npas)kuMoCTh U peryJisilivs y OpraHu3MOB

[EN U [JU U

64 | 'ymopanbHast peryssiiysi 1 S9HAOKPUHHAs CUCTEMA )KUBOTHBIX U YEJIOBEKA

TEMA 10. PASMHOXEHUWE U PA3BUTUE OPITAHU3MOB (8 4)

65 | @opMBbl pa3MHOKEHHUSI OPIraHU3MOB

66 | IlooBO€E pa3MHOKEHHE

67 | Meiio3s

[EN N [JUR U

68 | 'amerorene3. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. Jlabopamopnas
paboma  «/3yuyeHne CTpOGHHs TOJOBBIX KJIETOK Ha T'OTOBBIX
MHUKpoIpenaparax»

69 | MnauBuayanbHOE pa3BUTHE OPraHU3MOB - OHTOI'€HES

70 | 3axyiajaka opraHoB M TKaHEN U3 3apOJIbIILIEBbIX JHCTKOB

71 | Poct m pa3BuTHE JXUBOTHBIX. Jlabopamopuas paboma «BblgBIeHHE
IIPU3HAKOB CXOJCTBA 3apOABIIIEH T03BOHOYHBIX )KMBOTHBIX)

72 | Pa3mHOXeHUE U pa3BUTHE pacTeHuil. Jlabopamopunasa paboma «Ctpoenue | 1
OpPraHOB Pa3MHOYKEHUS BBICIIMX PACTEHUI»

TEMA 11. TEHETUKA — HAVKA O HACJIEACTBEHHOCTHU 1 USMEHYNBOCTU
OPI"AHU3MOB (2 u)

73 | UcTopusi CTAHOBJIEHMSI U Pa3BUTHUS TEHETUKH KaK HAYKH

74 | OcHOBHBIE TOHATHS M CHMBOJBI T€HETHKH. Jlabopamopnas paboma | 1
«/po3oduna kak 00BEKT TCHETUIECKUX UCCIICIOBAHUI

TEMA 12. 3AKOHOMEPHOCTHU HACJIEACTBEHHOCTH (10 u)

75 | 3aKOHOMEPHOCTH HACJIEI0BAHUS IIPU3HAKOB. Mownorubpunuoe | 1
ckpemuBaHue. [Ipakmuyeckas paboma «M3yueHue pe3ynbTaTOB
MOHOTHOPHUIHOTO CKPEIIMBAHUS Y IPO30(HUIIBD).

76 | lluTonmornueckue OCHOBBI MOHOTHOPUIHOTO CKpPEIIMBAHUS

77 | Ananuzupyroniee ckpemuanue. Henomnoe noMuHupoBanue

78 | durubpunHoe ckpemuBanue. [lpaxmuueckas paboma «VI3yuenue
Pe3yJIbTATOB TUTUOPUIHOTO CKPEIIMBAHUS Y APO30(UIBD .

79 | llutomornueckue OCHOBBI TUTHOPUAHOTO CKPEIIMBAHUS

80 | CuernuieHHOE HacJleq0BAHUE IPU3HAKOB.

81 | XpoMocoMHas TEOPHsI HACJIEACTBEHHOCTH

82 | 'eneruka moia

83 I'enoTun kak OCJIOCTHaAA CUCTEMA

bt | et [ | [ [

84 | I'eHeT4ecKHil KOHTPOJIb PAa3BUTHsI PACTEHHM, )KUBOTHBIX U YEJIOBEKA

TEMA 13. 3AKOHOMEPHOCTHU U3MEHUYMBOCTHU (6 )

85 | I3MeH4YMBOCTh IPU3HAKOB. Buapl ”3MEHYMBOCTH

86 | MoandukannoHHasi I3MEHYUBOCTh




87 | BapmaunoHHbIH psii M BapualMOHHAs KpuBas. Jlabopamopuasa paboma | 1
«HccnenoBanue 3aKOHOMEPHOCTEH MOJU(PHUKAIIMOHHONH H3MEHUYMBOCTH.
ITocTpoeHre BapHallMOHHOI'O Psifia U BAPUALIMOHHOW KPUBOW»

88 | 'enoTunuueckas naMeHYnBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh 1

89 | MyranuoHHasi W3MEHYMBOCTb. [Ipakmuueckas paboma «Mytamuu y | 1
Apo30(uiIpl Ha TOTOBBIX MHUKpOIpenapaTax)»

90 | 3aKOHOMEPHOCTH MYTALIMOHHOTO IpoLiecca. JNUT€HETUKA U AIIUIeHOMHUKa | |

TEMA 14. TEHETUKA YEJIOBEKA (3 u)

91 | I'eneruka uenoBeka. [Ipakmuueckas paboma «CoctaBieHue u aHanmus | 1
POAOCIOBHOMN

92 | MeToapl MEAUIIMHCKON T€HETUKH 1

93 | 3HaueHue MEIUIMHCKON F'€HETUKU B IPEJOTBPALLICHUH U JICUEHUN 1
TCHETHYECKUX 3a00JIeBaHUN YeJIOBEKa

TEMA 15. CEJIEKLI1A OPTTAHU3MOB (4 u)

94 | OcHoBHBIE TOHATHUA ceneKuuu. Jlabopamophnas paboma «U3yuenue | 1
COPTOB KYJbTYPHBIX PACTEHUI U TOPOJ JOMAIIHUX KUBOTHBIX)»

95 | Metoasl cenekunoHHON paboThl. Jlabopamopuas paboma <« 3yuenue | 1
METOJIOB CEJIEKIIUY PACTEHUI»

96 | JlocTmxeHusi CeNeKIUHN PacTeHUI U )KUBOTHBIX. [Ipakmuueckas paboma | 1
«IIpuBUBKa pacTeHUID

97 | CoxpaHeHue, U3y4eHHE U UCII0JIb30BaHNE T€HETUYECKUX 1
pecypcoB

TEMA 16. BUOTEXHOJIOI'MSA U CUHTETUYECKAS BUOJIOT'UA (4 )

98 | buoTexHoyI0THs KaK HayKa U OTpaciib IPOU3BOJCTBA 1

99 | OcHoBHBIC HAaNIPaBJICHNUS CHHTETUYECKON OMOI0rUn 1

100 | XpoMocOMHas U T€HHasl HHKEHEpUs 1

101 | MroroBast KOHTpoOJIbHAs paboTa 1

102 | MenumuHackue OMOTEXHOJIOTHH. [ToBTOpeHuUe, 000011enune, | 1
CUCTEMaTU3aLMs 3HAHUU

NTOI'O 102

11 KJIACC
Ne | Tema ypoka KonuuectBo
IT/n 4acoB

B BUOJIOTUH (4 u)

TEMA 1. 3APOXJIEHUE U PABBUTHE SBOJIIOLIMOHHBIX ITPECTABJIEHUIA

OomononHas Teopust Y. /lapsuna

JIBrokyume cuiisl 3Boironmy BUAoB 1o Y. JlapBuny

BbopnrOa 3a cymiecTBOBaHNE, €CTECTBEHHBIA U HICKYCCTBEHHBIH OTOOD

AW

DopMHUPOBAHUE CUHTETUYECKON TEOPUHU 3BOTIOIUHU

[E [N U U




TEMA 2. MUKPODBOJIIOLIUSA U EE PE3YJIBTATEI (14 u)

5 Oransl SBOJIIOLIMOHHOTO NPOLIECCA: MUKPOIBOIIOLMS M MAKPO3BOJIIOLUS 1

6 [Tonynsiuus — sneMeHTapHasi €AMHULA YBOJIOLHT 1

7 3akoH reHernueckoro paBHoBecus JDkx. Xapau, B. Baiin6epra. | 1
Jlabopamopnas paboma «BbIsBIeHHE U3MEHUMBOCTU Yy OCOOEH OIHOTO
BUIA»

8 DnemMeHTapHbIe (PaKTOPHI IBOJIOLUU 1

9 D¢ ekt ocnoparenst. IhdekT OyTHIIOYHOTO rOpIIbIIIKA 1

10 | Murpanuu. M3onsmun nomnysisuuii: reorpadudeckas, Ouosoruueckas 1

11 | EcrecTBeHHBIH 0TOOP — HANpaBJIAIOUINHI (HaKTOp BOTIOIHHU 1

12 | IMosoBoii oTOop 1

13 | IIpuciocoOIeHHOCTh OPraHU3MOB KakK pe3yibTaT MHUKPOAIBOIIONMH. | 1
Jlabopamopnasa paboma «W3ydyenne apoMopdo30B M HIMOATANTALUN Y
PACTEHHI M )KUBOTHBIX»

14 | Ilpumepsl  mpucmocoOieHM y  opraHusmoB:  Mopdonorudeckue, | 1
¢dbusnonornueckue, OHOXUMHUYECKHE, TIOBeIeHYecKkue. Jlabopamophas
paboma  «llpucniocoOiieHuss OpPraHU3MOB W UX  OTHOCHUTENIbHAs
11eJIECO00Pa3HOCThY

15 | Bun, ero kputepuu u cTpykrypa. Jlabopamopnas paboma «CpaBHenue | 1
BUJIOB IO MOP(OJIOTHYECKOMY KPUTEPHUIO»

16 | Crpykrypa Buja 1

17 | BunooOpazoBaHue Kak pe3yJabTaT MUKPOIBOIIOIHMH 1

18 | CBsi3p MUKpPO3BOJIIOLMYU U SNIUJIEMHOIOTUU 1

TEMA 3. MAKPORBOJIIOLIUA U EE PE3YJIBTATEI (6 1)

19 | MakposBodtonusi. [laieoHTOIOrHYeCKUE METOIbl U3YUYEHUS HBOJIIOIIUU 1

20 | buoreorpaguueckue METOJIbl U3yUEHUsI SBOJIIOLUU 1

21 | OMOpHOIOrHYECKHE U CPABHUTEIHHO - MOP(HOIOTHIECKHUE METO/IBI 1
U3Y4EHHUs] SBOJIIOIIUU

22 | MonekymspHO -TeHeTHYeCKHe, OMOXMMHUYECKHAE U MAaTEeMAaTUIECKUE 1
METO]1bl U3YUYEHUSI BOTIOLUU

23 | OGmme 3aKOHOMEPHOCTH IBOTIOIIUU 1

24 | ApnanTuBHas paauanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMU 1

TEMA 4. ITIPOUCXOXIAEHUE U PA3BUTUE X)XU3HU HA 3EMJIE (15 u)

25 | HayuHble runore3sl IPOMCX0XKIECHUS XKU3HU Ha 3emiie 1

26 | loHayuHble IPEACTABIEHUS O 3apOKICHUM KU3HU 1

27 | OcHOBHBIE 3Talbl HEOPTaHUYECKON IBOTIOIIUU 1

28 | 'umoTesbl 3apoK1eHUS )KU3HU 1

29 | Ucropus 3emmu u MeTonasl e€ wusydeHws. Jlabopamopuas pabdoma | 1
«/3yueHne 1 onMcaHue HCKONAEMBbIX OCTATKOB JIPEBHUX OPraHU3MOBY

30 | HavanpHble 3Tansl OpraHUuYeCKON IBOJIIOIIUU 1

31 | OBodronusi 3yKapuor 1

32 | OcHOBHBIE ATaNbI BOIOIUH PACTUTENBHOTO MUpa. Ilpakmuyeckas paboma | 1
«M3yuenne 0coOEHHOCTEN CTPOEHUS pACTEHUI pa3HbIX OTIEIOB»




33 | OcHOBHBIE 3TaIlbl 3BOJIOIUH JKUBOTHOIO MUpa 1

34 | DBomrorus )KUBOTHBIX. [Ipakmuyeckas paboma «VI3yuenue ocobeHHocte | 1
CTPOEHUS TO3BOHOYHBIX )KMBOTHBIX)

35 | Pa3BuTHe %)u3HU Ha 3eMJI€ 110 3paM M [epuojiaMm 1

36 | MaccoBble BBIMUpaHHUsI — 3KOJOTHYECKHE KPU3HUCHI IPOILIIOTO 1

37 | CoBpeMeHHBIH IKOJOTHUECKUI KPU3HC, €T0 0COOCHHOCTH 1

38 | CoBpeMeHHasl cucTEMa OPraHUYECKOro MPOLLIOro 1

39 | OcHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB 1

TEMA 5. TIPOUCXOXIEHUE YEJIOBEKA — AHTPOITIOI'EHE3 (10 u)

40 | AHTpOIOJIOTHSI — HayKa O YEJIOBEKE 1

41 | Pa3BuTHe npeacTaBIeHU O IPOUCX0XKICHUU YETI0BEKA 1

42 | MecTo 4enoBeKa B CHCTEME OPraHMIECKOTo Mupa. Jlabopamopras paboma | 1
«M3yyenne ocoOEHHOCTEH CTpPOCHMs CKeJeTa 4YelOBEKa, CBA3aHHBIX C
IPSIMOXOKICHUEMY

43 | JIBmKyliMe CUIIbl aHTPOIIOTeHE3a 1

44 | CooTHomIeHHE OMOJIOTHUECKUX U COIMATBHBIX (DAKTOPOB B aHTponorenese | |

45 | OcHOBHBIE CTaIMM AHTPONIOTEHE3A 1

46 | IlaneoreHeTuka U MajeoreHOMHUKA 1

47 | DBomIOLMsI COBPEMEHHOI0 YeJIOBEKa 1

48 | Yenoseueckue pacol. [Ipakmuueckas paboma «3yuenue s3xonoruueckux | 1
aJanTalnuil 4eJIoBEKay

49 | MexnucuuIuIMHapHble METO/Ibl aHTPOIIOJIOTUH 1
TEMA 6. 9KOJIOI'S — HAYKA O B3AUMOOTHOIIEHUAX OPTAHU3MOB

1 HAJOPTAHU3MEHHBIX CUCTEM C OKPVYXKAIOILEN CPEJIOMN (3 u)

50 | 3apokJeHue U pa3BUTUE IKOJOTUU 1

51 | Meroael oskonoruu. Jlabopamopnas paboma «VI3yuenue wmeTonoB | 1
9KOJIOTUYECKHUX UCCIIEIOBAHUID)

52 | 3HaueHue PKOJOTrMYECKUX 3HaHUM JJIs 4EJIOBEKA 1

TEMA 7. OPTAHU3MBbI U CPEJIA OBUTAHUA (9 1)

53 | Okonoruueckue GpakTopbl 1

54 | AGuornueckue  Qaxtopel. CBer Kak  dKojorumueckuii - dakrop. | 1
Jlabopamopnas paboma «BbIABICHHE NPHUCIIOCOOIICHUI OPraHU3MOB K
BIIMSIHUIO CBETa»

55 | AGuoruueckue ¢akropsl. Temmeparypa Kak 3Konorudeckuii Qaxrop. | 1
Jlabopamopnas paboma «BbIABICHHE NPHUCIIOCOOICHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhD»

56 | AGuoruueckue ¢akTopsl. BrnaxHOCTh Kak d3Kojoruyeckuit Qaxrop. | 1
Jlabopamopnas paboma «AHaToMHuecKue OCOOEHHOCTH PACTCHUH U3
pa3HBIX MECT OOUTAHUSDY

57 | Cpenpl oOUTaHUs] OPraHU3MOB 1

58 | buonorunueckue puTMbI 1

59 | )KuzHenHsle GOpPMBI OPraHU3MOB 1

60 | buornueckue GpakTopsl 1




61 | 3HaueHne OMOTHYECKUX B3aUMOACUCTBUI ISl CYIIECTBOBAHUS OPraHU3MOB | 1
B cpejie oOuTaHus
TEMA 8. SKOJIOT'sI BUJOB U HOITYJIALIUIA (9 u)
62 | DKOJOTrMYECKUE XapaKTEPUCTUKU NOMYJISILIUU 1
63 | OcHOBHBIE IOKA3aTENN MOMYJISILIUK: YUCIEHHOCTb, IIJIOTHOCTD, BO3pacTHast | 1
U TO0JIOBAs CTPYKTypa
64 | OcHOBHBIE IOKA3aTENN MOMYJISALUU: POXKAAEMOCTb, IPUPOCT, TEMII pOcTa, | 1
CMEpPTHOCTh, MUTPALIUU
65 | Oxonoruyeckasi CTpyKTypa NonyJisiuu 1
66 | JluHaMMKa ONyJIsILUU U €€ peryJsauus 1
67 | KpuBble pocTa 4MciaeHHOCTU nonyssinii. Kpuble BBKMBaHUS 1
68 | Oxonoruueckas HuIIa Buaa. Jlabopamopnas paboma «llpucnocobnenus | 1
CeMsIH PACTCHHUH K PACCEIICHUIO»
69 | Buna kak cuctema nomyJssinui 1
70 | 3aKOHOMEPHOCTH MOBEJEHHSI U MUTPAaLlUi )KMBOTHBIX 1
TEMA 9. 9KOJIOI'MS COOBILIECTB. SKOJIOTUYECKUE CUCTEMBI (12 u)
71 | Coo0riecTBO OpraHu3MOB — OHOIICHO3 1
72 | DxocucTeMa Kak OTKpbITasi CUCTEMA 1
73 | KpyroBopoT BenecTB ¥ MOTOK YHEPTUU B IKOCUCTEME 1
74 | OcHOBHBIE IOKA3aTEJIN IKOCUCTEMBbI 1
75 | DKOJIOTrHYECKHE MUPAMHU/IBI 1
76 | 3MeHeHus coo0IecTB — CYKIIECCHH 1
77 | IlpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOpelt U | 1
OKEaHOB
78 | IlpuposHble 3KOCUCTEMBI. DKOCUCTEMBI TYHJP, JIECOB, CTENEH, IyCTHIHb 1
79 | AHTpONOTE€HHbIE YKOCUCTEMBI 1
80 | Ypboskocucremsl. [lpaxmuueckas paboma «W3yuenue u onucanue | 1
ypOOIKOCHUCTEMBDY
81 | 3axoHOMepHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aMMOJICHCTBHI OPraHu3MoB | 1
B DKOCHUCTEMAX
82 | MexaHu3Mbl  BO3JEHCTBUS  3arpsi3HEHUH  pa3HbIX  TUNOB  Ha | 1
CyOOpraHM3MEHHOM, OPTaHU3MEHHOM, MOMYJISIIMOHHOM U 3KOCHCTEMHOM
YPOBHSIX
TEMA 10. BUOC®EPA — I'JTOBAJIBHASI SKOCUCTEMA (6 u)
83 | buocdepa — obuienmanerapHas 000Jg04Ka 3eMin 1
84 | Yuenue B. . Bepnaackoro o 6uocdepe 1
85 | 3axoHOMEpPHOCTH CyIIEeCTBOBaHUs OHOCchepbl 1
86 | KpyroBopoThl BemIeCTB U OMOT€OXUMHUYECKUE ITUKIIBI 1
87 | 3onanbHOCTh 6uoCcheprl. OCHOBHBIE OMOMBI CYIIN 1
88 | YcroitunBocTh 6HOChepsI 1

TEMA 11. HEJIOBEK 1 OKPYXAIOIIIAA CPEJIA (6 u)




89

DKOJIOrM4€CKHE KPU3KMCHI U UX IPUYMHBI

1
90 | BoznelicTBue uenoBeka Ha Ouocdepy 1
91 | AHTponoreHHoe BO3€HCTBUE HA PACTUTEIbHBIN U )KUBOTHBIA MUD 1
92 | OxpaHa npupojibl 1
93 | OcHOBHBIE IPUHLUIIBI YCTOWYMBOIO PAa3BUTHS YEJIOBEUECTBA U IPUPOJIbI 1
94 | PaunoHanbHOE MPHUPOJOIONB30BAaHHE U COXpaHeHHe Ouosnoruyeckoro | 1
pa3zHooOpasus 3eMiaun
95 | O606mmenue no remMe « MUKPOIBOIIONHUS U €€ PE3yIbTAThD» 1
96 | O600mmenue no reMe «Maxkpod3BOIIOIHS U €€ PEe3yIbTAThD» 1
97 | O606mmenue no reme «IIporcxoxaeHue U pa3BUTHE )KU3HU Ha 3emiie» 1
98 | O606menue no reme «IIporcxoxkaeHne yenoBeKa — aHTPOIIOTECHE3» 1
99 | O6o0menue 1o Teme «DKOJOrMs — Hayka O B3aUMOOTHOIIEHMSX | 1
OpPTraHUu3MOB»
100 | O6o0menue mo Temam: «OpraHu3smbl U cpeaa obuTaHus» u «Ikosorus | 1
BUJIOB Y IOMYJISIIUI»
101 | MroroBast KOHTpoJIbHAs paboTa 1
102 | O6o6mmenue no reMe «bruocdepa — rinodagbHast IKOCUCTEMA 1
NTOT'O 102




IMPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOIrPaMMbl CpeIHero
o0uiero oopazoBaHus

CdhopmupoBaHHOCTh 3HAHUN O MECTE M POJU OMOJOTHUU B CHUCTEME
€CTECTBEHHBIX HayK, B (dhopmMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MHUPA, B IO3HAHUU 3aKOHOB MTPUPOJIBI
M peUIeHUH  JKU3HEHHO  BAXHBIX  COIHMAIbHO-ITUYECKUX,
SKOHOMHYECKUX, IKOJIOTHUECKUX MPOOJIEM YeIOBEYECTBA, a TAKKE B
pElICHHH BOMPOCOB PANMOHAIBLHOTO TMPUPOAOIOIB30BAHUS, B
(hOpMUPOBAHUM TICHHOCTHOTO OTHOIICHHUS K TMPHUPOAE, OOIIECTBY,
YeNIOBEKY; O BKJIQ/IC POCCUNCKHX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B Pa3BUTHE OUOJIOTUU

Bnanenue cuctemoii 3HaHMH OO0 OCHOBHBIX METOAAX HAy4HOTO
MO3HAHUS, UCTIOIB3YEMBIX B OMOJIOTHUECKUX HCCIEIOBAHUSAX KUBBIX
OOBEKTOB M OJKOCHCTEM (ONHCaHUE, HW3MEpPEHHE, IPOBEJCHUE
HaOIIoIeHN); crmocoOaMy BBISIBIICGHUS M OLEHKH aHTPOIOTCHHBIX
W3MEHEHUH B IPUPOJE.

YMeHHE BBIABUIATh TUIIOTE3BI, IIPOBEPATH UX SKCIIEPUMEHTAIbHBIMU
cpeacTBaMu, (QOPMYIHPYs LENb WCCIEIOBaHUs, AaHAIM3HPOBATH
IIOJIyYEHHBIE PE3yJIbTaThl U 1€]1aTh BEIBOJBI.

BoIABiieHME 3aBUCUMOCTH MEXKIy HCCIEAYEMBIMUA BEIMYMHAMM,
00BsSICHEHHE MOJTyYEHHBIX PE3YIbTATOB U (POPMYIMPOBAHKE BHIBOJIOB

C UCIOJIb30BAaHUEM HAYYHBIX [IOHATHM, TEOPUM U 3aKOHOB

YMeHue BiafeTh CHCTEMOW OWONOTMYECKUX 3HAaHUM, KOTopas
BKJIIOYAET: OCHOBOIIOJIArarolye OHOJOTMYeCKHe TEPMHUHBI U TTOHSTHUS
(’KM3HB, KJIETKA, TKaHb, OpPraH, OpPraHu3M, BUJI, TIOMYJIALMS, SKOCUCTEMA,
OuorieHo3, ouocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHbI IMMYHHTET,
OuocuHTe3 Oeska, OMOMONMMMEpBI, JUCKPETHOCTb, CaMOPETYIISINS,
CaMOBOCIIPOU3BE/ICHNUE, HACJIEICTBEHHOCTb, U3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U PAa3BUTHUE);

Ouonornueckue Teopuu: Kkierounas Teopus 1. IlIBanna, M.
[[Ineinnena, P. BupxoBa; kK1oHaNbHO-CEIEKTUBHOIO MMMyHHUTEeTa 11
Opnux, 1.11. MeyHnKOBa, XpOMOCOMHAasi TEOPHUs HACIEACTBEHHOCTH
T. Moprana, 3akoH 3apojbiiieBoro cxojactsa K. bapa, sBomtonnonnas

teopusa Y. JlapBuHA, CHUHTETHYECKAas TEOPHUS 3BOJIIOLHUH, TEOPHUS




antponorere3a Y. /lapsuna; teopus 6moreornenosza B.H. Cykauéga;
yuenune H.W. BaBunoBa o 1ieHTpax MHOrooOpa3us U MPOUCXOKICHUS
KylIbTypHbIX pacreHudi, yuenue A.H. CesepuoBa o mnyTix u
HampaBlIeHUAX dBoONNH, yueHue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBl  (egMHOOOpa3Wst  MOTOMKOB  MEPBOTO  IOKOJICHUS,
pacIlenIeHys] TpU3HAKOB, HE3aBUCHMOI'0 HACJIEI0OBaHUS ITPU3HAKOB
I'. Menpens; CUEIUIEHHOTO HaclleJOBaHMs MPU3HAKOB U HapYILICHUS
cuerieHuss reHos 1. MopraHa; TIOMOJIOTMYECKHX psAIOB B
HaclnencTBeHHON wm3MeHunBocTH H.M. BaBunoBa; TeHETHYECKOTO
pasHoBecus Jlx. Xapau u B. BaitnOepra; 3aposieBoro cxozactsa K.
bapa; Ouorenerudeckuii 3axkon . ['exkens, . Mronnepa);
MIPUHLMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);

npasuia (MuauMyMa FO. JIubuxa, sK0I0ruueckoil mupamMuasl Yuced,
OuoMacchl U YHEPTUN);

runotesbl (koauepBatHoir AWM. Omapuna, nepsuyHoro OynboHa JIK.

Xonneitna, mukpocgep C. @okca, pudo3uma T. Uek)

YmMmenue pemaTtb IMOUCKOBBIC OHMOJIOTHYECKHE 3aJa4yu, BbIABIIATH
MNPUINHHO-CIICACTBCHHBIC CBA3HU MCKOY HCCIICAYCMbIMU
OMOJIOrHYECKUMHU 06’b€KTaMI/I, nmponeccaMm M SABJICHUAMU, [CJIATH
BBIBOJIbI U TIPOTHO3bI HA OCHOBAHUHU NTOJTYYCHHBIX PC3YJIbTATOB,

COCTaBJIAThL M'CHOTHIIMYCCKHUC CXCMbI CKPCIIUBAHUA JId PA3HBIX THUIIOB
HaCJICAOBaHUA MMPHU3HAKOB Y OPraHnu3MOB, COCTABJIATE CXCMbI IICPCHOCA

BEIIECTB U SHEPTUH B IKOCUCTEMAX (LIEMH MUTAHUS, TUIIEBBIC CETH)

YMeHue yCTaHaBIUBATh B3aMMOCBSI3M MEXAY CTPOCHHEM U
(GYHKIMSMU: OpPraHOMIOB, KJIETOK pa3HBIX TKaHeW, OpraHaMu u
CHCTEMaMH OpPIraHOB y PAcCTEHUH, HBOTHBIX U UEJIOBEKAa; MEXKIY
sTanaMu 0OMeHa BEIECTB; ATallaMH KJIETOYHOTO IIMKJIA U )KU3HEHHBIX
IIUKJIOB  OpPraHM3MOB; JTalmaMd SMOPHUOHATIBHOTO  PA3BHUTHUS;
TCHOTUIIOM U (EHOTHNIOM, (EHOTHUIOM M (aKTOpaMH Cpe.bl
OOWTaHUs;  TpOIECCaMH  3BONIOUMHU;  ABIDKYIIUMH  CHJIAMHU
aHTPOIIOTEHe3a;  KOMIIOHEHTAMHM  Pa3JIMYHbIX  JKOCHUCTEM U

MPUCTIOCOOTICHUAMU K HUIM OPTaHU3MOB

YMeHue BhIAENATH CyIIECTBEHHbIE IPU3HAKHU:

CTPOEHMSI BUPYCOB, KJIETOK ITPOKAPUOT U SYKapUOT; OJHOKIETOYHBIX
¥ MHOTOKJICTOYHBIX OPIaHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
u Ouocdepbl; CTPOCHUS OPraHOB M CHUCTEM OpPraHOB pacTEHUil,
KUBOTHBIX, 4eJI0BEKA; IIPOLIECCOB YKU3HEJEATEILHOCTH,

MMPOTCKAIOIIUX B OpraHu3Max paCTeHHfI, JKHUBOTHBIX MW 4YCJIOBCKA,




OMOJIOTMYECKUX TMPOIECCOB: OOMEHa BemeCTB (METabOoIu3M),
nH(pOpMAaILIMY U TIPEBPAIICHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoHOr0 THUIOB MUTaHUS, (OTOCHMHTE3a M XEMOCHUHTE3a,
MUTO3a, Mei103a, raMeToreHe3a, YMOpUOreHe3a, MOCTIMOPHOHAITBHOTO
pa3BUTHUSA, PA3MHOXKCHHS, WHIWBHUIYaLHOTO PAa3BUTHUS OpraHU3Ma
(oHTOrEeHe3a), B3aMMOJEUCTBHUSI TEHOB, TETEpO3UcCa; JEHCTBUM
HCKYCCTBEHHOTO OTOOpa, CTAaOWMIM3HPYIOIIETO, MABIKYIIETO U
Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa; auIonaTpudeckoro u
CUMIATPUYECKOTO BHI000PAa30BAHUS;, BIUSHUS JBIDKYIIUX CHJI
SBOJIIOIIMM ~ Ha TeHO(OHA  MOMyNSIHMH, MPUCIOCOOICHHOCTH
OpraHM3MOB K cpele oOuTaHusi, dYepeJOBaHHS HaIpaBICHUN

9BOJJIIOLIUMHA,; KPYTOBOPOTAa BCIICCTB U ITIOTOKA SHCPIrUH B 3KOCUCTEMAX

ChopMHPOBaHHOCTh YMEHUsSI BBIACHSATH CYIIECTBEHHBIC NPU3HAKH
BUPYCOB, KIETOK IPOKAapPUOT W DJYKApUOT; OJHOKJICTOYHBIX U
MHOT'OKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOT€OLIEHO30B H SKOCUCTEM;
0CcOOEHHOCTH IPOIIECCOB 0OMEHA BEIIECTB U MPEBPALLCHUS SHEPTHH B
KJIeTKe, (OTOCHHTE3a, TIIACTUYECKOr0 M YHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPCHUS, PA3BUTHUS U
Pa3MHOKECHHUSI, HHMBHUYJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pHOBI 3a CYIIIECTBOBAHHUE, €CTECTBEHHOT'O otOopa,
BUZ000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHu3MOB K cpene
oOWTaHMs, BJIHMSHUS KOMIIOHEHTOB JKOCHCTEM, AaHTPOIOTCHHBIX
U3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB

Y TIPeBpAICHUS SHEPTUU B Ouochepe

Ymenue HCII0JIb30BaTh COOTBETCTBYIOIIINE apryMEHTHI,
OMOJIOTHYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY JJIsl JOKa3aTelbCTBA
POJICTBA OPraHU3MOB PA3HBIX CUCTEMATUUYECKUX I'PYIIT; B3aUMOCBSI3U
OpPraHu3MOB M Cpelabl OOWTaHMSA; EIMHCTBA YEJIOBEYECKHX pac;
HEOOXOIMMOCTH  3JI0pOBOTO  obOpa3a  KHM3HH,  COXpaHEHHUs
pa3HooOpa3usi BUJOB M 3KOCHUCTEM KaK YCJOBHUS COCYLIECTBOBAHHS

IIPUPOJBI U YEIOBEUYECTBA

YMeHue KpPUTHYECKH OLEHHMBATh WHGPOpPMAIHI0 OHOJOTHYECKOTO
COJIepKaHUs; UHTEPIPETHPOBATH ITUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEIOBaHM B~ OWMOJIOTMH,  MEAMLUHE, OHOTEXHOJOTHH;
paccMaTpuBaTh rio6anbHbIC 9KOJIOTUYECKUE poOIIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

ITO3UIIHUIO




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D
11O BUOJIOI'NA

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

buonorus xak HayKa. JKuBBIE CHCTEMBI U MX HN3YUCHUC

1.1

CoBpemeHHass OHoJOrus — KOMIUIEKCHas Hayka. buosormueckue Hayku u
u3ydaemble UMH Tpobiembl. DyHIaMeHTaNIbHbIC, MPUKIATHBIC U MOUCKOBBIC
Hay4HBIC HCCIIEJOBAHUS B OMOJIOTHH.

3HayeHue Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOU
KapTuHbel Mupa. [Ipodeccun, cBszanHble ¢ Ononorueil. 3HaueHue OMOJIOTHUU B
MPAKTUYECKON JEATENbHOCTH 4YellOBeKa: MEIUIMHE, CEIIbCKOM XO3SHCTBE,

IIPOMBILIIEHHOCTH, OXPaHEe IIPUPOLBI

1.2

JKuBble cUCTEMBI KaK MpeaMeT u3yueHus: Ononoruu. CBONWCTBA KUBBIX CUCTEM:
€IMHCTBO XUMUYECKOTO COCTaBA, JUCKPETHOCTh U LEIOCTHOCTD, CI0KHOCTh U
YIOPSAOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOoOpraHu3anus,
CaMOBOCHPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUUBOCTD, POCT U PA3BUTHE.

YPpOBHM OpraHu3alu )KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBI,
OpraHu3MEHHBIM, MOIYJIALUOHHO-BUA0BOM, 9KOCUCTEMHBIN
(OmoreoneHoTHUeCKUi), OnocdepHblid. IIpomeccrl, MpoUCXOAIIUe B >KHUBBIX
cucremax. OCHOBHBIC TIPHU3HAKU KUBOTO. JKH3HB Kak (opMa CYIIECTBOBAHUS

Marepuu

1.3

MeTtonel Oumonorumveckoid Hayku. HaOmromeHue, W3MEpeHHE, IKCIEPHUMEHT,
cucTeMaruzaius, wmeraaHanu3. IloHsSTHE O 3aBUCUMOW U HE3aBUCUMOU
nepemeHHou. Ilnanuposanue skcnepumenTa. [locraHoBka u IpoBepKa THIIOTES.
HyneBast rumote3a. Ilonarue BBIOOPKM U €€ IOCTOBEPHOCTh. Pa3zbpoc B
Ononornueckux AaHHBIX. OLEHKAa JTOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTATOB.
[IprurHBI UCKAXKEHUS PE3YIBTATOB SKCIEpUMEHTA. [IOHATHE CTATUCTUYECKOTO

TECTA

KneTka kak OMojoruueckasi CucreMa

2.1

Knerka — cTpykTypHO-(yHKIIMOHATbHAS] €IMHUIIA )KUBOTO. VICTOpUS OTKPBITHS
kietku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
Ilneiinen, P. BupxoB). OCHOBHbBIE TNOJOXKEHUS COBPEMEHHOW KIIETOUYHOMN
TEOPHH.

Metoabl  MOJEKYJISpHOM M KJIETOYHOH  OHONOTMH:  MHUKPOCKOTIHS,
xpomarorpadusi, 31ekTpodopes, METOI MEYCHBIX aTOMOB, IU(depeHIInanIbHOe

HEHTPUPYTHPOBAHUE, KYIHTUBUPOBAHUE KIECTOK

2.2

XHUMHWUYECKHUN COCTaB KIIETKA. Makpo-, MUKpO- U YIbTPaMUKPOdJIEMEHThL. Boja u

€€ poJb KaK pacTBOPUTEINSl, peareHTa, y4acTHE B CTPYKTYpPUPOBAHUHU KIIETKH,




TEIUIOperyIaunu. MuHepalbHble BEIECTBAa KJIETKH, MX OHMOJOTHYECKash poJb.
Posib KaTHOHOB U aHHOHOB B KJIETKE.

buonornueckue momumepsl. benku. AMUHOKHUCIOTHBIH cOCTaB  OEJIKOB.
Crpyktypsl OenkoBoil Monekyinbl. IlepBuuHas cTpykTypa Oenka, MENTHAHAs
CBsI3b. BTOpHuHas, TpeTWYHas, YETBEPTUYHAS CTPYKTYpbl. JleHaTypauus.
CoiictBa 6enkoB. Knaccudukanus 6enxo. buonornueckue GyHKIUU OEIKOB.
VYraeBoasl. MoHOCaxapuapl, AUCaXapubl, OJUTOCAXapUabl U MOJHCAXapUIbL.
OOumwmii TuiaH cTpoeHuss W (U3UKO-XMMUYECKHE CBOWCTBA  YIJICBOJOB.
Bbuonorundeckue GyHKINU YTIIEBOJIOB.

Jlunuasl. ['uapodmnsHo-ruapodoOHbIe cBoiicTBa. Kiaccudukanus ITunumos.
Tpurnuuepunsl, Gochonunuapl, BOCKH, CTEpOUAbl. buomorndeckue QyHKIHH
munuaoB.  OOmme cBOiicTBa  OMONOrMYeCKMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMBbIKaHHIO, ITOJIyIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. [JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hyxneoruapl. [Ipuauun kommiaementapHoctu. [Ipasuno Yapragpga. Ctpykrypa
JIHK — nBoitnas cnimpanb. MectoHaxoxieHue u ononornueckue pyakuu JJHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenne monexkyiasl AT®. Makposprudyeckue cBs3u B Moiiekyiae ATO.
buonornueckue Gpynkuuu AT®. BoccTaHOBICHHbIE IEPEHOCYUKH, UX (YHKIIUN
B kietke. CekBenuposanue JJHK.

CrpykrypHast Ouomnorusi: OnoXuMu4eckue W OHO(U3MUECKHE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYJI

23

Tunsl KJIETOK: JyKapuoTMdeckas U Ipokapuoruueckas. CTpyKTypHO-
(byHKIMOHATBHBIE 00pa30BaHUs KIETKH.

CrtpoeHue mpokKapuoTHYECKON KieTku. KieTouHas cTeHka OakTepwii u apxeil.
OCOOEHHOCTH CTPOCHHUSI T'eTepOTPOGHON U aBTOTPOGHON MPOKAPUOTHUYECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOIIEHO3aX.

Crtpoenue u QyHKUMOHHPOBAHUE dYKapHOTHUYECKOW KieTKu. [lnasmaruueckas
MeMmOpaHna (ruazmanemma). CTpyKTypa mia3maTiHyeckoi MeMOopansl. TpaHncropt
BEIIECTB 4epe3 IUIa3MaTU4YecKylo MeMOpaHy: mMacCUBHBIN (muddysus,
obneruénnass auddysus), akTUBHBIN (MEPBUUHBIA M BTOPUYHBIA AKTUBHBIN
tparcnopt). [lomynponunaemocts MeMmOpanbl. Pabora HaTpHii-KalineBOro
Hacoca. DHIOLUTO3: MUHOIMUTO3, (parounTo3. Dk301uTo3. KierouHas creHka.
Crpykrypa v GyHKIUU KIETOYHON CTCHKU PACTEHUI, TpUOOB.

Huronnazma. Lurozons. Llutockener. [[Buwxenue uuroriazmbl. OpraHousl
kiaeTkd. OpgHoMeMOpaHHBIE OpPraHOMIbI KIIETKH: SHAOIUIA3MaTHYecKas CeTb
(OIIC), anmapar ['oabaxku, JIM30COMBL, UX CTpOeHHE U (YHKIMU. B3anMocBs3b
OJTHOMEMOpaHHBIX OPraHOUA0B KJIETKH. CTpoeHHE TPaHyIIPHOTO PETUKYIIyMA.
Cunte3 pactBopuMbIXx OenkoB. CuHHTE3 KICTOYHbIX MeMOpaH. [mankuit

(arpanynspHBIA) SHAOIIA3MATHUECKUl peTukyinyM. CekperopHas (QYyHKUIUS
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annapara ['onpmxu. TpaHcnopT BewecTB B KiIETKe. Bakyosln pacTUTEIbHBIX
kietok. Kiierounsiii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHIPUH, TUTACTHUIBIL.

Crpoenre u (GyHKIMH MUTOXOHAPHHA W TutacTui. IlepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  IJIACTUABI  (OTOCHHTE3UPYIOIIMX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEUKOIUIACTHI BBICIIMX PACTCHUMH.

HememOpannsie opraHouzasl kietku CrpoeHune u (pyHKIMHM HeMeMOpaHHBIX
OpPraHousioB KjieTku. PubGocombl. MukpodpmiameHTsl. MBIIIEUHbIE KIIETKH.
Mukpotpybouku. Knerounslii nentp. CrpoeHHe W JBIKEHHE JKTYTHKOB H
pecHrdek. MUKpOTpyOOUKH UTOILTa3Mbl. L{eHTpros.

Snpo. Obosouka s1apa, XpOMaTUH, KapuoIjiasMma, SIpPHIIKH, UX CTPOCHHE H
¢byHkuuu. SnepHeiii OenkoBbI MaTpuKc. [IpocTpaHCTBEHHOE pPACHOIOXKEHHE
XpOMOCOM B HHTEp(a3HOM sape. benku xpomaTuHa — TUCTOHBI.

Knerounsle BkiroueHus. CpaBHUTEIbHAs XapaKTEPUCTHUKA KIETOK JyKapHOT

(pacTUTENbHOM, )KUBOTHOM, IPUOHOIN)

24

AcCCUMHIISIIMS M TUCCUMMIISILIUA — JBE CTOPOHBI MeTaboiu3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA U TeTepoTpodHbI. YuacTHe KUcIopoga B 0OMEHHBIX
nporeccax. JHepreTuueckoe obecriedeHue KieTku: mnpeBpamieHne ATD B
OoOMeHHBIX mporeccax. DepMEHTATUBHBIA XapakTep peakuil KJIETOYHOTO
MeTtabonu3ma. DepMeHThl, X CTPOCHHE, CBOMCTBA M MEXaHMU3M JCUCTBUSL.
Kodepmentsl. Ornuumst (epMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOpOB.
benku-aktuBaTopel W OENKU-UHTHOUTOPBL.  3aBHCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIMHA OT Pa3IMYHBIX (PaKTOPOB.

IlepBUuHBI CHUHTE3 OpraHMYECKMX BelecTB B Kietke. PorocuHre3. Poib
XJIOpOIIacToB B mpolecce (ortocuHreza. CBeToBas U TeMHOBas (hasbl.
[TponykTuBHOCTH (poTOCHHTE3a. BrnusHue pasnuyHbX (akTOpOB Ha CKOPOCTH
¢dorocunTesa. 3HaueHHe (HOTOCHHTE3A.

XeMOCHHTES. Paznoobpaszue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIHPYIOLTHE OaKTepuH, *Kene300aKTepu, cepodaKTepru, BOJIOPOIHBIC
O6akTepuu. 3HaUEHUE XEMOCHHTE3A.

Anas’poOHble opraHu3Mbl. Buapl Opoxenus. IlpomykTsl OpokeHHs M UX
UCTIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMU U BO30YTUTENH OONIE3HEH.

AdpoOHBIE OPraHU3MBL. DTalbl SHEPreTHYeckoro oomMena. [1oAroToBUTENbHBIHN
sTan. [ ko3 — 0eCKUCIOPOIHOE PACHICTIIICHUE TIIOKO3BI.

buonornueckoe OKHCIIEHHE, WIN KIETOYHOE AbIXaHue. Ponb MUTOXOHApPUN B
mporieccax — OMOJOTMYECKOro  OKucieHus.  Llukiauueckue — peakuuu.
OxucnurensHoe (ochopunupopanue. [IpernmyiecTBa a3poOHOTO MyTH 0OMEHa

BEIIIECTB Tepes aHa3pOOHBIM. DPPEKTUBHOCTD YHEPTETUUECKOTO 0OOMEHa
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2.5

Peakuun marpuuHoro cuHtesa. lIpHHIMI KOMIIIEMEHTApHOCTU B pEaKLUAX
MaTpPUYHOTO  CHHTe3a.  Peanmu3aums  HaclIeICTBEHHOM — MHQOpMaIuu.
I'enernyeckuit xkox, ero cpoictBa. TpaHnckpunuus — matpuusbii cuHre3 PHK.
[IpyHIMIBI ~ TPAaHCKPUIILIMK:  KOMIUIEMEHTAapHOCTb, AHTHUIAPAJUIEIbHOCTD,
aCUMMETPUYHOCTh. TpaHcisauusa U e€ stansl. Yyactue TpaHcnopTHeix PHK B
O6uocuHTese Oenka. YcinoBus OmocuHTe3a Oenka. KoaupoBanue aMHMHOKHUCIIOT.
Posns pubocom B 6uocunTe3e Oenka.

Opranu3zanus reHomMa y IpoKapuoT ¥ 3yKapHuoT. Perynsnus akTUBHOCTH I'€HOB
y npokapuoT. ['unoresa onepona (®P. JKaxo0, K. Mano). Perynsanus oOMeHHBIX
IpoueccoB B kieTke. KiieTounslil romeocTas.

Bupycsl — HexsieTouHble (OpMBI KHU3HH U 0OIUraTHele napasutbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

BupycHbie 3a00sieBanus yenoBeka, KUBOTHBIX, pactenuid. CITM]/], COVID-19,

COIIMAJIbHBIC U MCIUITUHCKHUC HpO6HeMLI

2.6

Knerounslii 1ukn, ero mnepuoasl M peryiasanus. MHrepdasza u MHUTO3.
OcobeHHOCTH TPOIIECCOoB, MpoTeKaromux B nHTepdase. [loarotToBka KieTku
nenenuto. [IpecuHTeTnueckuid  (MOCTMHTOTHUYECKHIA), CHUHTETHYCCKHA U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) IEPHOAbI MHTEP(]a3bI.

Matpuunsiii cunte3 JJHK — perumkanms. Ilpunnuner perumkanuu JHK:
KOMIUIEMEHTAPHOCTb, IIOJIyKOHCEPBAaTUBHBI CHHTE3, aHTUIAPAJLIEIBHOCTD.
Mexannsm perunkanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Ternomeps! u
TenomMepasa. XpPOMOCOMHBIM HaOOp KIETKM — KapUOTHUN. JIUTUIOMIHBIA H
raryIouAHbIM  HAaboOpbl XpomMocoM. ['omosnorumunbsle XpoMocombl. [lomoBbie
XPOMOCOMBI.

Jenenue knetku — MuTo3. CTauu MHUTO3a M MIPOUCXOAIINE B HUX IPOLECCHI.
Tunsl muto3a. Kaprokunes U nuTokuHe3. buosjormueckoe 3HaueHHE MUTO3a.
Perynsauus MuTOTMYECKOro uuKiIa KiIeTkd. lIporpammupyemast kieToudHas
rudelb — anoITo3.

OyHKIIMOHAJIbHASI TCHOMUKA

Opranusm Kak OHOJOrMYecKasi CUCTeMa

3.1

OIHOKIIETOYHBIC, KOJIOHHAJIbHEIE, MHOTOKJICTOYHBIC OpraHu3Mbl |
MHOTOTKAHEBBIE OPTAHU3MBI.

@dopMBI pa3MHOKEHHS OPraHW3MOB: Oecroiioe (BKJIOYAsi BET€TaTUBHOE) H
monoBoe. Buael OGecnonoro pa3MHOXKEHHUS: IMOYKOBAHHE, CIOPYJISIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pasmuoxxkenue. [lonoBble KiIeTKH, WM TameTsl. Meito3. Craauu
Mmeno3a. IloBenenue xpomocoMm B Meinose. Kpoccunrosep. buonormueckuit
CMBICJI ME103a U MIOJIOBOTO Ipouecca. Meno3 u ero MecTo B dKU3HEHHOM LIUKJIE

OpraHU3MOB.
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IIpenzaponpimeBoe passurue. ['ameroreHes y KMBOTHBIX. 110JI0BBIE kKene3bl.
OOpa3oBaHue M pa3BUTHE TOJOBBIX KiIeTOK. CrepMaToreHes M OOTEHE3.
Crtpoenue monoBBIX KieTOK. OIUIOAOTBOpPEHHE M 3MOPHOHAIBHOE DPa3BUTHE
KUBOTHBIX. CriocoObl  OIUIOAOTBOPEHHUSA: Hapy»HO€,  BHYTPECHHEE.
ITapTenorenes.

WunuBunyansHoe pa3BUTHE OpraHu3MoB (oHToreHe3). Cramum smOpHOreHesa
’KMBOTHBIX (Ha mpuMepe JArymku). podienue. Tursl apobaenus. OcodeHHOCTH
IpoOJieHUs MIICKOIHUTAIOMIMX. 3apO/bIIIEeBbIe JTUCTKU (TacTpysanus). 3akiaaka
OPraHOB M TKAHEW W3 3apOABILICBBIX JIMCTKOB. B3auMHOE BIIMAHHME 4YacTeu
pa3BUBAIOIIErocs 3apojpina (IMOpHOHABHAS HMHIYKIHS). 3akiajka IUIaHa
CTPOEHHUS KUBOTHOIO KaK pPE3yJbTaT MEPAPXUUECKUX B3aUMOIECUCTBUI T'€HOB.
Bnusnue Ha SMOpHOHANIBHOE pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYXKAIOLIEH
Cpeapl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHBI mnepuoxa. Ilpsmoe u
HernpsiMoe pasButue. PaszBute ¢ Meramopdo3omM y OECIO3BOHOUHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHoOnOrMueckoe 3HaueHHE NPSIMOIO M HENPSIMOTro
pa3BUTHSA, UX PAaCIPOCTpaHEHUE B pupoe. Tumel pocta KUBOTHBIX. DakTOpHI
perymsiiui pocTa >KUBOTHBIX W denoBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTHSA y )KUBOTHBIX U 4yesloBeKa. Ileproabl OHTOreHe3a yeoBeka.
PasmuHoxeHne u pa3Butue pacreHuil. ['ameropur u cnopodur. Meiio3 B
KM3HEHHOM LuKJe pacteHuil. OOpaszoBaHHe CHOp B TIpolecce Menosa.
I'amerorenes y pacreHuidl. OIUIOJOTBOPEHME U pPa3BUTHE PACTUTEIbHBIX
Opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue
U pa3BUTHE CeMEHU. MexaHM3Mbl DEryJsiLlud OHTOIEHE3a y pAacTeHUd u

KHUBOTHBIX

3.2

Uctopust craHoBieHHS W PpPa3BUTUS TEHETUKM Kak Hayku. OCHOBHBIE
TEHETUYECKUE TOHATUSA U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJUICIIbHBIC
TEHbI, aJIbTEPHATUBHBIE NPU3HAKHU, JTOMHUHAHTHBIA W PELUECCHUBHBINA IPU3HAK,
TOMO3UTOTa, TETEPO3UroTa, YHCTas IJUHUS, TUOPUIBI, TEHOTHUI, (EHOTHII.
OcCHOBHBIE METOJBI TEHETHKW: THOPUIOIOTHYECKHUM, [UTOJIOTUYCCKUH,

MOJIEKYJIIPHO-TE€HETUYECKU I

3.3

Monorubpunnoe ckpeumuBanue. IlepBelii  3akoH MeHzmenss —  3aKOH
ennHooOpa3usi THOPUAOB TMEPBOrO MOKOJEHHUA. [IpaBMIIO TOMHUHUPOBAHMA.
Bropoii 3akoH MeHaens — 3aKk0H pacuieIuieHus Npu3HaKkoB. L{uronornyeckue
OCHOBBI MOHOTHOPHTHOTO CKpELIMBaHUA. | HTIOTE3a YNCTOTHI TaMeT.

AHanuzupyrouiee ckpelmuBaHue. [IpoMexyTouHbI XapakTep HacleAOBaHUS.

PacmenneHHe IMPU3HAKOB IIPpHU HCIIOJIHOM JOMHWHUPOBAHWHU.
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JlurnOpunHoe ckpemumBanue. Tpetuil 3akoH MeHzenss — 3aKOH HEe3aBHCUMOTO
HaclleZIOBaHUsI ~ MpU3HAKoB.  LluTonmormueckue  OCHOBBI  AMTHOPHIHOTO
CKpELIUBaHHUs.

CuensienHoe HacnenoBaHue mnpusHakoB. PaGorer T. Moprana. CueruieHHoe
HACJIEA0BAaHUE T€HOB, HAPYIICHHWE CLECIUICHUS MEXAYy IeHaMu. XpOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

I'enernka moma. XpOMOCOMHBII MEXaHU3M ONPEIENIECHUs IoJIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI U rereporaMeTHsiil nmoi. ['enerndeckas
CTPYKTypa IOJOBBIX XpoMocoM. HacienoBaHue IpU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

I'enorun kak nenocrHas cucrema. IlnenoTponus — MHOXKECTBEHHOE JEHCTBHE
reHa. MHOXeCTBEHHBIM aienu3M. B3auMoAeiCcTBHE HEAIUICNIbHBIX TI'€HOB.

KommemenrapHocts. Onuctas. [lonumepus

3.4

BiaumoneiicTBie TeHOTHNAa ¥ Cpeabl Mpu  (GOpPMUPOBAHUM  (PEHOTHIIA.
N3menunBocTh npu3HAKOB. KauecTBeHHBbIE M KOJMYECTBEHHbIE MPU3HAKKU. Bumbl
W3MEHUYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.

MomudukanmonHas ~ M3MEHYMBOCTh.  Pomb  cpemsl B ()OPMHUPOBAHHUU
MoOM(UKAMOHHOW M3MeHuMBOCTH. Hopma peakumu npusHaka. BapuanmoHHBINH
psin u BapuarmoHHas kpuBasi (B. Horanncen). CoiicTBa MoauuKanmoHHOM
W3MEHUYMBOCTH.

'enotunuyeckass W3MeHYMBOCTh. (CBOMCTBA T'€HOTHIIMYECKOW W3MEHUMBOCTH.
Bupl reHOTUITMYECKON M3MEHUYMBOCTH: KOMOMHATUBHASL, My TAI[IOHHASI.
KomOuHaTtuBHAasE W3MEHYMBOCTh. MeHO3 ¥ TIONOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON U3MEHUYUBOCTU. POIL KOMOMHATUBHON N3MEHUYHNBOCTH B CO3IaHUN
TEHETHYECKOTO Pa3HOOOpa3us B MpeiesiaX OJJHOTO BU/A.

MyTanoHHas U3MEHYUBOCTh. BUJIbI MyTalnii: FTEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M MHIYLMPOBAaHHBIE MyTallMU. SepHbIE M LUTOILIA3MaTUYECKHUE
MyTtauuu. COMaTHYECKWE M TOJIOBble MyTaluu. [IpudnHBI BO3HUKHOBEHHS
MyTauuid. MyTareHsl W WX BIMSHUE HAa OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO TpoIecca. 3aKOH TOMOJOIMYECKMX PSJAOB B HACJEICTBEHHOU
mmenunBoctn  (H.W. Bagunos). BhesnepHass ~ M3MEHYMBOCTH U

HaCJICACTBECHHOCTD

3.5

Kapuotun wyenoBeka. MexayHapoaHass mporpaMma HUCCIEIOBaHUS T€HOMA
yernoBeKa. MeTonpl HM3y4YeHUs TEHETUKM YEJIOBEKa: T'E€HEaJOTMYeCKHid,
OJIM3HELIOBEIH, IIATOTCHETHUECKHIA, MOMYJISIUUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpeMeHHOE ONpeAcIICHUE TeHOTHUIIA;
MMOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C TOMOUIBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00j¢BaHHUS  YejdoBeKka. I['CHHbIE W

XpOMOCOMHBIE ~ OOJIE3HM  YellOBEKa. bomesnn ¢ HacneacTBEHHOMN
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npeaApacnoJIOKCHHOCTBIO. 3HaueHue MGHHHHHCKOﬁ TCHCTHUKU B IPCAOTBpAILICHUN

U JIEYEHNH T'eHETHYECKHUX 3a00eBanmil uenoBeka. CTBOJIOBLIE KIIETKU

3.6

JlomecTukanuss U cenekuus. 3apoKACHUE CEIEKIMU U JIOMECTHKALUU. YUYEeHHE
H.M. BaBuioBa 0 IeHTpax MPOMCXOXKICHUS M MHOrooOpas3usi KyJbTYPHBIX
pacteHuid. Poisb ceneknyy B CO3aHUM COPTOB PACTEHUN U IIOPOJ KUBOTHBIX.
Copt, mopoja, mTaMM. 3aKOH T'OMOJIOTMYECKMX PSAIOB B HACIEICTBEHHOU
m3menunBoctd H.M. BaBuioBa, ero 3HaueHue 7151 CENEKIIMOHHON padoThlI.
Mertoapl cenekuMOHHON paboTbl. MckyccTBeHHBI OTOOp: MaccoBbIi U
WHAVNBUAYATbHBIA.  OTambl  KOMOMHAIMOHHOW  ceneknuu.  McmbiTanue
npousBoauTeneil mo motroMcTBy. OTOOp MO TEHOTUITy C HMOMOIIBIO OLIEHKU
(eHoTuna noTroMcTBa 1 0TOOP MO TeHOTUITY ¢ oMolIbio ananu3za JJHK.
HckyccTBEeHHBIN MyTareHe3 Kak METO/l CEIEKIIMOHHON paboThl. PanuanmoHHbIit
U XMMHUYECKHH MyTareHe3 KaK HMCTOYHUK MYyTalluil y KyJIbTYpHBIX (opMm
opranusmoB. Mcnonp3oBaHWEe T'€HOMHOIO pENAaKTHUPOBAaHUA U METOJOB
pexoMOuHaHTHBIX JIHK 117151 mosryueHust HCXOAHOTO MaTepuaa sl CeJIeKIHH.
[Nomyyenne noymmuionioB. BHyTpuBHIOBas rubpuauzanus. banskoponcTBeHHOE
CKpelIVMBaHue, WM WHOpUIMHT. HepoacTBEeHHOE CKpelBaHKe, WM ayTOPUIMHT.
I'ereposuc u ero npuunnsel. VMcnons3oBanue rereposuca B cenekimu. OTaanéHHas
rubpumm3anyst. [Ipeomonenue Oecrionus MEKBUIOBBIX THOPHUIOB. JlocTvkeHHs

CCIICKIIUHN paCTeHI/Iﬁ U XKMBOTHBIX

3.7

OOBEKTBI, UCTIONIb3yeMbIe B OMOTEXHOJIOT UM, — KJIETOYHBIE i TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHM3MBI, MX XapaKTepUCTUKA. TpaguluoOHHAs OHOTEXHOJIOTHSL:
xjeOoneyeHne, IOMYyYEHUE  KHUCIOMOJIOUHBIX  TPOIYKTOB,  BHHOJEIHE.
MukpoOuonornueckuii cuHTe3. OOBEKTHl MHKPOOHOIOTMYECKUX TEXHOJIOTHIL.
[IpousBomcTBO  Oenka, AaMHHOKUCIOT W BUTaMUHOB. VCKyccTBEeHHOE
OILUIOIOTBOPEHUE. PEKOHCTpYKIMS SHULEKICTOK U KJIOHUPOBAHUE YKUBOTHBIX.
Merton TpaHCIUIaHTALUU SAEP KIETOK.

XpoMOCOMHAasi M TE€HHass WHXKEHepUsa. VICKyCCTBEHHBIM CHUHTE3 TIe€Ha |
KoHCTpyupoBanue pekomOmHaHTHBIX JIHK. JlocTmkeHuss W TepCHEKTHUBHI
XpOMOCOMHOW M TEHHOW WHXCHEpUH. MeIUIMHCKHE OHOTEXHOJIOTHH.

Hcnonbs30BaHKue CTBOJIOBBIX KJIETOK

Cuctema U MHOTOOOpa3ue OpraHMuecKoro Mupa

4.1

buonornueckoe  pazHooOpasume  opranusmoB. CoBpeMeHHas  CUCTeMa
opranudeckoro mupa. Ilpunmuns!r knaccudukanuum oprann3MoB. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS M KHU3HEIEATSIBHOCTH OJHOKJICTOYHBIX OPraHH3MOB.
bakrepuu, apxeu, OTHOKIECTOUYHbIE TPUOBI, OJJHOKIJIETOUYHBIE BOJOPOCIH, IpyTrHe

MPOTHUCTHI. KosonunansHbie OpTraHHU3MBI. I[BI/I)KGHI/IG OJHOKJICTOYHBIX
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OpPraHu3MoB: aMEOOHUIHOE, KI'YTUKOBOE, PECHUYHOE. 3alUTa Y OJHOKICTOYHBIX

OpraHnu3MoOB. Pa3[[pa)KI/IMOCTB Y OAHOKJICTOYHLIX OPraHUu3MOB. Takcucel

4.2

MHorokieroynsle  pacreHus. B3auMOCBA3p  4YacTed  MHOTOKJIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPIraHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
OpranusMm Kak enuHoe Lenoe. TkaHu pacTeHUi. TUIBI paCTUTENbHBIX TKAHEU:
oOpa3oBaTenpHas, IOKPOBHAs, NPOBOJAINAS, OCHOBHAs, MEXaHUYECKas.
OcobeHHoctn cTpoeHMs, (DYHKIMI M pacmojioXeHHs TKaHed B oOpraHax

pacTeHui

4.3

BereraruBHbIe U reHepaTUBHBIE OPraHbl pacTeHU. OyHKIUHA OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. JIBuxkeHne MHOTOKJIETOYHBIX PACTEHUI: TPOMU3MBI
n Hactuu. [loryomenue BOABI, YIVIEKUCIIOIO ra3a U MHUHEPAJIBHBIX BEILECTB
pactrenusimu. J{pixanue pactenuit. Auddysus razoB yepes NOBEPXHOCTh KIETKH.
TpaHncnopTHbele cucTeMbl pacTeHui. Bbiienenue y pacrenHuil. 3ammra y
MHOTOKJIETOUYHbIX pacTeHui. Kytukyna. CpencrBa nMacCUBHOM U XMMHMUYECKOMN
3aiUThl. OUTOHLIMUIBL.

PasapakuMocTh U perymsuus y OpraHusMoB. PaszapakumocTs U perymsauus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BCIICCTBA U UX 3HAUYCHUC

4.5

MHOroOKJIETOYHbIE  KUBOTHBIE. B3aMMOCBA3b 4YAaCTEd MHOTOKJIETOYHOIO
opranu3ma. TkaHu, OpraHbl ¥ CUCTEMbI OPTraHOB MHOT'OKJIETOYHOI'O OpPraHU3Ma.
Opranusm kak eguHoe 11enoe. ['omeocrtas. TkaHu )KMBOTHBIX U YeJIOBEKA. THIIbI
JKABOTHBIX TKaHEU: SMUTEIHAIbHASA, COCIMHUTEIbHAs, MBIIIECYHAs, HEPBHAs.
OcobeHHoctu cTpoeHMs, (QYHKIUI M pacmojioXeHHs TKaHed B oOpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

Oprasbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMKA OPTaHOB U CUCTEM OPIaHOB.
Onopa Tena opranu3moB. CkeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapykHbIil 1 BHyTpeHHUH ckeneT. CTpOeHUE U TUIIBI COETUHEHUS
KOCTEH.

JIBIDKEHHE MHOIOKJICTOUHBLIX JKMBOTHBIX. IluTanue JKUBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue ®UBOTHBIX. KoxkHOe nbixanue. XKabepHoe
M NE€roYHOE JbIXaHHE.

JIpIXxaHre TMO3BOHOYHBIX KUBOTHBIX. DBOJIOLMOHHOE YCIIOXHEHUE CTPOCHUS
JIETKUX IMO3BOHOYHBIX KMBOTHBIX. JIbIXaTenbHAs CHUCTEMa YeoBeka. MexaHu3m
BEHTWISILMM JIETKUX Yy NOTUL M MIEKONUTAKOIIMX. TpPaHCIOPT BELIECTB Y
opranu3MoB. TpaHCHOPT BemIeCTB y >KMBOTHBIX. KpoBeHOCHasi cucrteMa u e€
opranbl. KpoBeHocHass cucTemMa  TO3BOHOYHBIX  KMBOTHBIX. Kpyru
KpOBOOOpaIIeHHs. DBOJIONHUOHHBIC YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOM
CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX. Bblaenenue y opraHu3sMoB. Beiaenenue y
KUBOTHBIX. CokpaTuTelbHble Bakyosid. OpraHbl BbiaeneHusa. CBs3b MOJIOCTH

TeJla C KPOBEHOCHOM M BBIJEIUTEIBHON CUCTEMaMU. Boiaenenue y H03BOHOYHBIX
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KMBOTHBIX. 3alldTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpoBBI M HX
MIPOU3BOJIHBIE.

PaznpaxxuMocCThb 1 peryisiius y opraHu3mMoB. Pa3pakuMocTb y 0THOKJIETOYHBIX
opranu3MoB. Takcucel. PazapaXMMOCTh M Pperyisiius y MHOTOKJIETOYHBIX
pacteHuil. PocToBbIE BEIIECTBA U UX 3HAYEHHUE.

HepBHas cuctema u peaeKToOpHast peryisinus y MHOTOKJIETOYHBIX KUBOTHBIX.
HepBHas cucrema u e€ oTzHeNbl. DBOMIONMOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOM CUCTEMBI Y )KUBOTHBIX.

PazpaGotka anroputMoB u mporpamMm s 3GGEeKTUBHON (HyHKIIMOHATBEHOU
AHHOTAllMM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPraHU3MOB, PACTEHUMN, )KUBOTHBIX U 4EJIOBEKA

OpFaHI/BM YCJIOBCKA U €TI0 3J0POBLC

5.1

OpraHbl ¥ CUCTEMBI OpraHoOB 4eaoBeKa. OTAebl TOJIOBHOTO MO3I'a IIO3BOHOYHBIX
KHUBOTHBIX. Pednexc u peduekropHas myra. besycioBHble M YCIOBHBIE
peduiekcel. I'yMopanbHas peryisuus ¥ SHIOKPUHHAs CHUCTEMa >KUBOTHBIX H
yenoBeka. JKesne3pl 3HITOKPUHHON CUCTEMBI M UX TOPMOHBI. [{eficTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOH W SHAOKPHUHHOM cucTeM. [ 'nnoranamo-runodusapHas

cucrema. Pedexc u pedaexropnas gyra. beaycnoBHble u yCI0BHbIE pedIeKChl
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3amra opranu3ma ot 6onesneil. UMmyHHast cucrtema uenoBeka. KieTounslid u
TYMOpaJIbHBIA MMMYHUTET. Bpoka&HHBIN, MpHOOpeTEHHbIN crnennpuyeckuit
uMMyHHUTET. Teopust KJIOHaJIbHO-CeNeKTUBHOrOo umMmyHurera (I1.DOpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBEThl OpraHu3MoB. Poiib

BPOXIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUMA
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KpoBeHocHas cucrema u eé opranbsl. Cepalie, KPOBEHOCHBIE COCYAbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaia u e€ perymsmus

5.4

Hpixanue dyenoBeka. Jluddysus ra3oB depe3 MOBEPXHOCTh  KIIETKH.
JpixatenbHass cucTeMa 4esoBeka. JlpIXxaTeinbHash MMOBEPXHOCTh. Perysinus

IbIXaHus. JIpIxaTenbHbie 00bEMBI

5.5

[InmeBapurenbHas cucreMa 4enoBeka. OTaensl NMUIEBAPUTEILHOTO TPAaKTa.
[InmeBapurenpHble  Kelle3bl.  BHYTPHUIIOJIOCTHOE U BHYTPUKIETOYHOE

MUIIEBApEHUE

5.6

ITokpoBsl um ux mpousBoanble. Opranbl BbigeneHus. [louku. CrtpoeHue u
¢yHKuIMOHMpOBaHUE HeppoHa. DUIBTpAIHsL, CEKPELUs U 00paTHOE BCAChIBAaHUE

KaK MEXaHU3MbI pabOoThI OpraHoB BeiAeneHus. OOpa3zoBaHue MOYH y YellOBEeKa

5.7

I[BI/I)KGHI/IC yeJIoBeKa: MbleyHas cucteMma. CkeleTHBIC MBbIIINOBI 1 UX pa60Ta.

CrtpoeHue U TUIBI COEAMHEHUS! KOCTEN

Teopus sBomtouuu. Pa3Butue xu3Hu Ha 3emie
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6.1

OpomtonmonHass Teopuss Y. JlapBuna. Ilpeamocbulku  BO3HMKHOBEHHS
napsuHHU3Ma. JKu3Hb 1 HayuyHas aedarenbHocTh Y. JlapBuHa.

JIByoKylIre cuibl 3BONIOIMK BUAOB 110 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh
pa3sMHOXKEHHsI OpraHU3MOB, HACJIEZCTBEHHAas: HW3MEHYMBOCTb, Oopnrba 3a
CYIIECTBOBaHHE, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuaTeTHueckoi Teopun 3Bomtonuu (CTI). HelitpansHas Teopus
sBomtorK. CoBpeMeHHast SBOJIIOLMOHHAS Onoorus. 3HaUYCHHE YBOJIOIMOHHON

TeopHuH B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA

6.2

[Tomynsnus Kak 31eMeHTapHas eAuHuIa 3BoioUuH. COBpEeMEHHBIE METOJIbI
OLIEHKM TE€HETHYECKOTO Pa3sHOOOpa3ust U CTPYKTYphl momyisaiuid. M3menenue
reHOQOHAa TMOMYJSIIUU KaK 3JEMEHTapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro paBHoBecus J[xx. Xapau, B. BaitaOepra.

DOnemeHTapHble (AKTOPhl (ABMKYIIHE CHIIBI) HBOMIONUUA. MyTaIllMOHHBIHA
nporecc. KomOuHatuBHas wu3MeHYMBOCTH. Jlpeiidp reHOB — ciydaiiHbIe
HEHANpaBJIeHHbIE M3MEHEHHUS 4YacToT aieneid B mnomymauusax. Oddekr
OCHOBATEIIS. Murpanuu. M3onmauua  mOmyssiuui: reorpaduueckas
(mpocTpaHCTBEHHas ), OMoaoruyeckas (penpoayKTUBHAs).

EcrecTBeHHbIii 0TOOp — HampaBisitounii  Qakrop sBomorun.  Dopmbl
€CTeCTBEHHOTO OTOOpa: JABWXKYUIMHA, CTaOMIU3UPYIOMIMK, pa3pbIBAIOIINN
(mm3pyntuBHbIi). [TonoBoit oTOOpP.

[TpucnocoOIeHHOCTh ~ OPraHU3MOB ~ Kak  pe3yJbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBEHHE  MPHUCTIOCOONEHWH y  OpraHu3MoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnoco6ienuil y opranu3mMoB. OTHOCUTENBHOCTh
MIPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykrypa. BumooOpa3oBaHue Kak —pe3yibTar
MUKpPOABOJIONMH. M30msmsa — kimroueBoid daxtop BumooOpazoBanus. Ilytu u
CHIOCOOBI BUJI000pa30BaHUS: aJIonaTpUYecKoe (reorpaduueckoe),
CHUMIIaTpU4Yeckoe  (IPKOJIOTHYECKOE), «MTHOBEHHOE»  (IOJHUILIOUIU3ALINS,
ruOpuau3anys). JmurenbHOCTh IBOIIOIMOHHBIX MTPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OMOJIOTUIECKOTO pa3HOOOpa3usl.

Posb 3BOJIOIMOHHON OMOJIOTHUHU B pa3pabOTKe HAayYHBIX METOJIOB COXpaHEHHUS
O6uopazHooOpazus. MUKPOIBOIIONUS U KOIBOJIOLHUS MAPa3UTOB M UX XO35EB.
Mexanu3mbl (OPMHUPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI

00pBObI ¢ Hel

6.3

Metoabl U3y4eHus: Makpo3Bomonuu. [lageoHTonornyeckrue MeToabl U3y4eHUs
sBomtorn. [lepexoanbie GopMbl U PUIOTEHETUYECKHUE PSIbI OPTAaHU3MOB.

buoreorpaduyeckue MeTo s U3ydeHus 3Botonul. CpaBHEeHHE QIIOPHI U payHBbI
MaTEepUKOB M OCTPOBOB. buoreorpadpuueckue obnactu 3emin. Buabl-sHaeMuku

U PEIIUKTHL.
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DOMOpPHOIOTHYECKHEe W CPaBHUTEIHHO-MOP(HOIOTHYECKAE METOAbl W3YYCHHUS
3BONMIONMU. ['eHeTHUeCKue MEeXaHU3Mbl HBOJIIOIMU OHTOIEHE3a U MOSBICHUSA
SBOJIIOLMOHHBIX HOBHIECTB. ['OMOJIOTMYHBIE U  aQHAJIOTHYHBIC OPTaHBI.
Pynumenrtapusie opraHbl M araBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMHYECKHEe ¥  MaTEeMaTHYeCKHe METOAbl  HM3yYeHUS  DBOJOIUH.
I'omonornynbie TeHbl. COBpeMEHHBIE METOIBI TOCTPOCHUS (DUIOTCHETHYECKUX
JIEPEBHEB.

XpOMOCOMHBIE MyTaIlUU U 3BOJIIOLNS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) HBoNONHMHA. HeoOpaTUMOCTh IBOIOIUH.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMITOB HBOJIIOIIUN

6.4

HayuHble THMOTe3bl NPOMCXOXKACHUS >KU3HU Ha 3emse. AOuoreses u
naHcnepMusa.  JloHayuyHble — NpPEACTABIECHUS O  3apOXKACHUM  KU3HU
(kpeaunoHn3M). ['Mmore3a IOCTOSHHOIO CaMO3apOXACHHUS JKU3HU U €€
onpoBepxkenue onbitamu  O. Pemu, JI. Cnamnanuanu, JI. Ilactepa.
[TpoucxosxaeHne KU3HU U acTPOOUOIOTHSL.

OcHoBHBIE 3Tanbl HeOpranuueckou sBostounu. [lnanerapHas (reonoruyeckas)
HBOJIONMS. XUMHUECKass 3BOMIONMSA. AOUOTCHHBIM CHHTE3 OpraHMYECKUX
BemiecTB U3 Heopranuyeckux. OnbiT C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB u3 MoHoMmepoB. KoauepBaTtHas runore3a A.M. Onapuna, runoresa
nepsuyHoro OynpoHa Jx. XomjaeiliHa, reHeTuueckas rumnoresa [. Mémnepa.
Pu6o3umer (T. Yex) u runoresza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hctopust 3emnn u Metonsl €€ n3ydeHus. Mckonaemble opraHndeckre OCTATKH.
I'eoxponomnorust u e€ mMetoabl. OTHOCUTENbHAS U AOCONIOTHASI T€OXPOHOJIOTHSL.
I'eoxpoHonornyeckas IKajaa: 30Hbl, 3Pbl, IEPUOJIBL, SIIOXH.

HauanbHele 3Tansl opraHn4eckoit sBomtonnu. [losBienne u 3BOIOLMS EPBIX
KJIETOK. OJBoJoLUs MeTabonu3Ma. BO3HHMKHOBEHHME TMEPBBIX HJKOCHCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OMOIIEHKM KaK aHajlor TMEepBBIX Ha 3emie
coobmiectB. CTpomMaTonuTsl. [IpOKapHOTH M 3yKapUOTHI.

[TpoucxoxaeHne sykapuor (CuMOMOreHe3). DBOJIOIHMOHHOE MPOUCXOXKICHHUE
BUpYyCcOB. IIpoucXOXkaeHHME MHOTIOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBeHHE
OCHOBHBIX T'PYyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATambl 3BOJNIOLMU BBICIIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pacteHuil. Bbeixon pacreHuid Ha cyimry. IlosiBIeHHE CIOPOBBIX pacTEHUU M
3aBoeBaHne MMM cymH. CeMeHHble pacTeHus. IIpoucxoxaeHHe LBETKOBBIX
pacTeHui.

OCHOBHBIE ATalbl 3BOJIONMU KXUBOTHOIO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benyckas ayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX
TunoB. IlepBbie Xop0BBIE )KUBOTHBIE. JKN3HB B BOJIE. DBOJIOLHUS [I03BOHOYHBIX.

[Tpoucxoxaenue ampuduii u pentuuid. IIpoucxoxaeHne MICKOMUTAIOIUX U
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ntun. [lpuHnun kimodeBoro apomopgosza. OcBoeHue OECHO3BOHOYHBIMH U
[I03BOHOYHBIMU KUBOTHBIMH CYIIH.

Pa3BuTHe xu3HM Ha 3eMJIe 110 3paM U IIEpUOiaM: apXel, IPOTEPO30H, NajIe030H,
Me30301, KaiiHO30M. OOmias XapakTepuCTUKa KIUMaTa M TeoJOrMYeCKUX
npoueccoB.  IlosBaenne M pacuBeT  XapaKTEpPHBIX  OPraHU3MOB.
VYrieobpa3zoBaHue: €T0 YCIOBHS U BIMSHUE HA Ta30BbIM COCTAB aTMOC(EPHI.
MaccoBble BBIMMpPaHUSl — JKOJIOTMYECKHE KpU3HUChbl npounutoro. IlpuumHbl u
CJIEICTBUSI MAacCOBBIX BhIMHpaHuil. COBpEMEHHBIN 3KOJOTUYECKUI KpU3HC, €TO

0COOEHHOCTH

6.5

Pasnensl u 3amaum anTponosorud. Metoael aHTpononoruv. CTaHOBIEHUE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH ueoBeka. COBpEMEHHbIE HayUHbIE TEOPUH.
CX0JCTBO 4elloBEKa C KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE UEIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKAa € JKUBOTHBIMU:  CPaBHUTEJIBHO-
Mopdonoruueckue, AMOPHUOIIOTUYECKHE, (bU3UO0IOr0-OMOXUMHUYECKHE,
nosefeHueckue. OTiMuus uelnoBeKa OT JKUBOTHBIX. IIpsmoxoxkaenue u
KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHe roJI0OBHOrO MO3ra U BTOPOU
CUTHAJIbHOU CHCTEMBI.

JBwxyue cuibl ((pakTopbl) aHTpororeHesa: OMOIOTHYECKUE, COIMAJIbHBIE.
CooTHolieHrne OMOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTagUM aHTPOIIOreHe3a. ABCTPAJONUTEKH — JIBYHOTME IIPEIKH
monen. YenoBek ymenbld, NEpBbIe U3NOTOBICHMs Opyaud Tpyzna. Yesosek
NpSAMOXOJISAIIMA W TEpBBIA BBIXOJ JOAeH 3a mpenensl Adpuxu. YenoBek
reinenpoeprekuii — o0ImuUK TPeoK HEeaHJEPTaIbCKOTO YeIOBEeKa M YeTOBEeKa
pasymHOro. YesoBeK HEaHAEPTAIBbCKUNM Kak BUJ JIFOAEH XOJOAHOrO KIKMMAaTa.
UYenoBek pa3yMHBII COBPEMEHHOI'O THIIA, ACHUCOBCKHM 4YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 peaenamMu AQpuKH.

DBOJIIOLMST COBPEMEHHOTO dYenoBeka. EcTecTBEHHBI OTOOp B MOMMYJSIUIX
yenoBeka. MyTalMOHHBIN nporiecc ¥ noauMopdusm. TlonyasiroHHbIE BOIHBL,
apeiid reHoB, MuUrpanus 1 «3(pQeKT ocHOBaTENN» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. [loHAatHe o0 pace. bousbmme pacbl: eBponeouaHas
(eBpa3miickasi), aBCTpaJlo-HETpPOUAHAsL (PKBATOpUAbHAs), MOHI'OJIOMIHAS
(asmaTcko-aMepHuKaHCKas). BpeMs U myTu paccelieHusi 4eloBeKa I10 IUIAHETE.
EnuncTtBo yenoBeueckux pac. HaydHas HECOCTOATENBHOCTH —pacusMa.
[TpucnocoOaeHHOCTh 4YeJIOBEKa K PasHbIM YCIOBHUSAM OKpY’KAalOIIEH Cpebl.
Bnusiaue reorpaduueckoil cpeapl u apelia reHOB Ha MOP(HOJIOTHIO U

(U3HOIOTHIO YeToBeKa

DKOCUCTEMBI U TIPUCYILIHE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun s3xosiorun. CBs3b 3KOJOTUU C IPYTMMH HayKaMHU.
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Metoabl skonorud. lloneBble HaOmOACHHUS. DKCIEPUMEHTHI B AKOJOTHH:
npUpoaHble W JabopaTopHble. MoJenupoBaHHE B SKOJOTUH. MOHHMTOPUHT

OKpY’KaloIIel Cpebl: IOKAIbHBINA, pETHOHATIBHBIN U TTI00AIbHBIN

7.2

Okonorndyeckue (HakTopbl U 3aKOHOMEPHOCTH uX naedcTBus. Kimaccuduxanms
IKOJIOTHUECKUX (PAKTOpPOB: abUOTHUECKHE, OMOTHYECKHE, aHTPOTOTCHHBIC.
OOue 3aKOHOMEpPHOCTH JEUCTBHUS AKoJoruueckux Qaxrtopon. IlpaBuio
muHumyma (K. mnpenrens, FO. JIubux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢paktopsl. CBeT Kak 3KoJoruueckuil gpaxrop. JeiicTBue pasHbix
YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHM3Mbl. JKOJOTUYECKHE TPYIIIbI
pacTeHUil M KHUBOTHBIX IO OTHOIICHUIO K cBeTy. CHTHanbHas poJb CBETa.
doTtonepuoausm.

Temmeparypa kak 5kojoruyeckuii caxrtop. JlefictBue TtemmepaTypsl Ha
opranu3msl. [IofKkuI0TEpMHBIE U TOMOMOTEPMHBIE OPIraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxxHocts kak skonormdeckuil (akrop. Ilpucmocobnenuss pacteHWil K
NoJ|/IepXKaHuIo BojgHoro Oamanca. Kiaccudukanusi pacTeHuid MO0 OTHOILICHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHHMs OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, IOYBEHHAs,
rnyOMHHAs TOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. DOHU3HKO-XUMUYECKHUE
0COOEHHOCTH cpel OOMTaHUs OpraHu3MOB. [IpHcrOCOOEHHST OPraHU3MOB K
KM3HH B Pa3HBIX Cpeax.

buonornueckue putmbl. Buemnue u BHyTpeHHHE puUTMBbL. CyTO4yHBIE U
roanyHbie pUTMBL. [IprcnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCIOBUU KU3HU.

Kuznennsie popmel opranu3moB. [Tonstue o xxuzHeHHOH hopme. XKu3HeHHbIE
(dbopMBI pacTeHuil: JepeBbsi, KyCTApHUKH, KyCTaPHUYKH, MHOTOJICTHUE TPaBBI,
OJIHOJIeTHHUE TpaBbl. JKu3HEeHHBIE (OPMBI KUBOTHBIX: THAPOOUOHTHI, T€OONOHTHI,
a3poOHOoHTHL. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnyeckue ¢axtopsl. Buasl GHOTHUECKUX B3aUMOJCHCTBUN: KOHKYPEHIIHS,
XHMITHAYECTBO, CUMONO03 U ero ¢opmbl. [lapasutusm, koomnepamus, MyTyalIu3M,
KOMMEHCaM3M  (KBapTHUPAaHTCTBO,  HaxjeOHW4ecTBO).  Herpoduyeckue
B3aMMOJICHCTBUS  (Tommueckue, Qopudeckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKMX B3aUMOJCHCTBUI Ui CYIIECTBOBaHMS OPraHU3MOB B cpeje

obutanus. [IpUHINITT KOHKYPEHTHOTO UCKITIOUEHHS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKU monyssiiuu. [lomymsiius kak Ouosorudeckas
cucrema. Pojb HEOIHOPOAHOCTH cpelibl, pU3nuecKuX 0apbepoB U OCOOCHHOCTEN
O610JIOTMH BUIOB B (POPMHUPOBAHUN MPOCTPAHCTBEHHON CTPYKTYPHI HOMYJISIIHIA.

OCHOBHBIE TTOKa3aTeIn NomyJjiauu: 4YruCJICHHOCTh, IJIIOTHOCTbL, BO3paCTHAA U
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II0JIOBAasi CTPYKTYpa, PpOKIAEMOCTb, IPHUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaLusl.

OKkojorudeckas CTpykTypa mnomnyiauuud. OneHka YHCIEHHOCTH MOMYJISLUH.
JluHaMuKa MOMyJISIIUU U €€ peryisiuusa. buoTH4ecKuii NOTEHIMAI MOy AWM.
MonenupoBanue JOuUHaMHKU rnonyiasuuu. KpuBble pocTa  UYHCIEHHOCTH
nonyisiuuu. Kpussle BbDKkMBaHMs. Perynsnus YMCIEHHOCTH MOMYJISLUN: POJb
(GakTOpOB, 3aBUCANIMX U HE 3aBUCAIIUX OT IUIOTHOCTU. OKOJIOTHYECKHE
cTpareruu BUJ0B (r- u K-cTparerun).

[Tonsatue 00 »KoNoOrMuecKoi Humie Bupa. Mecrooburanue. MHoOromepHas
Mozenb dkonorndeckod Humu JIx.M. Xaruuncona. PazMepsl dkosornueckou
Humy. [ToTeHnnanpHas U pean30BaHHas HULIH.

Bun kak cucrema mnomynsauui. Apeansl BUAOB. Buasl M MX JKU3HEHHBIE
CTpaTerMu. 3aKOHOMEPHOCTH  IIOBEIEHUS M  MUIPAlUN  JKUBOTHBIX.

buonornuyeckue nHBa3UH JYXKCPOAHBIX BUIOB

7.4

CoobmiectBa opranuzMoB. buoneHo3 u ero crpykrypa. CBs3um Mexmy
opraHuzMamu B OuoleHo3e. DKocucTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). OyHKUIMOHANBHBIE OJOKH OPraHU3MOB B HKOCHUCTEME: MPOAYLICHTHI,
KOHCYMEHTBI, pelyleHThl. Tpoduueckue ypoBHU. Tpodudeckue nenu u ceTu.
Abuotnueckue 010ku 3KocucteM. [1ouBbl U UiIbl B 3KocucTeMax. KpyroBopot
BEIIECTB U TOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KOcUCTEMBL. bruomacca n npoayKuusa. JKOJI0rH4ecKue
MUPaMU/IbI YUCEI, OMOMACCHI i SHEPTHH.

HamnpaBneHHble 3aKOHOMEpHbBIE CMEHBI COOOIIECTB — CyKueccuu. [lepBuynbie u
BTOPUYHbBIE CYKIIECCMM M WX TPUYMHBL. AHTPONOTrE€HHbIE BO3ACHCTBHS Ha
cykueccuu. KnmmakcHoe cooOmectBo.  buopasnooOpasme #  HOJHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

IIpuponHbie SKOCUCTEMBI. AHTPOIIOT€HHBIE AKOCHCTEMBI. ATpPO3KOCHCTEMA.
ArporeHo3. Paznnuns Mex 1y aHTpOIIOI€HHBIMU U IPUPOJAHBIMU SKOCUCTEMAMH.
Yp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas ¢iopa
u (dayna. CunanTponuszanus ropoJckoil ¢aynsl. buonorndeckoe wu
XO3AWCTBEHHOE 3HAYCHHE arpO’IKOCHCTEM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH
(bopMHpOBaHUSI OCHOBHBIX B3aUMOJICHICTBUI OPTaHU3MOB B 9KOCHCTEMAX.
IlepeHoc sHEpruM U BEIECTB MEXKAY CMEKHBIMA YKOCUCTEMAaMHU. Y CTOMYHUBOCTD
OpPraHM3MOB, INOMYJSIIMM M 3KOCUCTEM B YCIOBUSX €CTECTBEHHBIX H

AHTPONOTEHHBIX BO3CUCTBUI

7.5

buochepa — oOmerianerapras obonodka 3emiH, TAE CYIIECTBYET WU
cyuiectBoBasnia ku3Hb. Yuenue B.M. Bepnaackoro o Oumocgepe. Obnactu

6uocdeps u e€ cocras. Kuoe BerecTBo 6Mochepbl U ero PyHKIUH.
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3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouocgepbl. OcobeHHocTH OHOChephl Kak
ro0anpHOM  dKOCUCTeMBbl. JlMHaMu4eckoe paBHOBecwme B Oumocdepe.
KpyroBopoTsl BemecTB W OHOr€OXMMHYECKHE IMKIBI (yriaepojaa, a3oTa).
PurmugnOCTS siBICHMIT B OHochepe.

3onanbHOCTh OMochepbl. [lonsaTre o 6uome. OCHOBHBIE OMOMBI CYIIN: TYHJpA,
XBOWHBIC JIeCa, CMEIIaHHBIE U IIUPOKOJUCTBEHHBIC JieCa, CTEMH, CABaHHBI,
MYCTBIHU, TPOMHMYECKUE Jieca, BBICOKOrophs. Kimmar, pacTUTenbHBIA U
KUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa U (QyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECypCHOI0 MOTEHIHMAIa U

ouocdepHbIX PyHKIHI

7.6

DKoJIOTHYecKre KPpU3KUCHl U UX IpUYHHbL. Bo3zeiicTBue yenoBeka Ha 6uocdepy.
3arpsi3HeHue BO31yIIHOM cpenbl. OXxpaHa Bo3ayXa. 3arps3HEHUE BOAHOM CpEbI.
OxpaHna BOJHBIX pecypcoB. Pazpymienue noussl. OxpaHa IOYBEHHBIX PECYPCOB.
N3meneHune kimMMara.

AHTpPOIIOTEHHOE BO3JEHCTBUE HA PACTUTEIBHBIM M XUBOTHBIM Mup. OxpaHa
PacCTUTEIBHOTO M KMBOTHOTO MuUpa. OCHOBHBIE MPUHIUIIBI OXPaHbl IPUPOBL.
Kpacubie xuuru. Ocobo oxpansemsie mnpuponusie Tteppuropun (OOIIT).
borannueckue caapl U 300J0THYECKUE MTAPKU.

OCHOBHbBIE TNPUHIUIBl YCTOMYMBOIO pAa3BUTHS YEIOBEUECTBA WU IPHUPOJBI.
PamonanbHOe  MPUPOJOIONB30BAaHME M COXpPaHEHHE  OMOJOTHYECKOTO

pa3zHooOpa3us 3eMiaun
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