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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mipeamMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konnenuuu mpenofaBaHus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOKEHU (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonénHoro ypoBHsS u3ydenus (10-11
KJIACChI) SIBJSIETCS OJHUM W3 KOMIIOHEHTOB IpeAMETHOW obnacth «EcTrecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM OI'OC COO npodunsHbie yaeOHbIC
OpeaIMeThl, W3ydaeMmble Ha yriayOJEHHOM YpOBHE, SBISIOTCS  CHOCOOOM
nuddepennpann  oOy4eHUsT Ha YpOBHE CpEAHEro ooOiero oOpa3oBaHUA U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeHUM TTPoheCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 3THX Y4YEOHBIX MPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM Hay4yHOTO 3HAHMS, CBSI3AHHOTO C OHOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yuebHomy npeamery "buonorus" ga€t npeacraBieHue o eI
U 337la4ax U3yuyeHus yueOHoro npeamera «buonorus» Ha yriiyOJI€HHOM YpPOBHE,
orpenenseT o0s3aTenbHOe (MHBAPUAHTHOE) MPEIMETHOE COJAEpKAHHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne MO Kiaccawm,
PEKOMEHYeT MOCIeA0BATeIbHOCTh W3Y4YEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€W, JIOTMKM Y4YeOHOro mpolecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydarommuxcs. B nmporpamme mo OMonoruu peann3oBaH
IPUHLIUI TPEEMCTBEHHOCTH C U3yYEeHUEM OMOJIOTUU Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBaHus, Omnarojaps dYemMy [MpOCMAaTpUBAETCS  HANpPaBJICHHOCTh  Ha
NOCJIEAYIONIee pa3BUTHE OWOJOIMYECKUX 3HAHUM, OpPHEHTHPOBAHHBIX Ha
(GopMHUpOBaHHE  €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  HKOJOTHYECKOTO
MBILLUICHUS], IPEACTABICHUH 0 30pOBOM 00pa3e *KU3HHU, HA BOCIUTaHHE OEPEKHOTO
OTHOIIICHHS K OKPY’Karollel MpUpoaHOM cpeae. B mporpaMMe mo OMOJIOTHHM TaKKe
MOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buonorus» B peanuzauuu
tpeboBanuii ®I'OC COO K IUIAHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MIPEMETHBIM pe3yJIbTaTaM 00y4ueHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEJIbHON JIEATEIBHOCTH OOYYaroIIMXCS IO OCBOEHHUIO COJEp>KaHUS
OMOJIOTMYECKOT0 00pa30BaHus Ha YPOBHE CPEAHET0 00I1Iero 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHero oduiero oopa3oBaHUs
3aBepiaeT OUOJIOrn4ecKkoe 00pa3oBaHKe B IIKOJIE U OPUEHTUPOBAH HA PACILIUPEHUE
U yriyOJjeHue 3HaHui 00yJaroluXxcst 0 )KUBOM MPUPO/Ie, OCHOBAX MOJIEKYJISIPHOM U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTMU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJICKIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOJIYYCHUIO
Ouonornueckoro  oOpa3oBaHMs B By3aX W OpraHHU3alMsSIX  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro cojJiepKaHusl COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOTY4alOT pa3BuUTHE. Tak,
pacMpeHbl U YIUIyOJeHbl OWOJOTHYECKHE 3HAHUS O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YeJOBEKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HH,
JOTIOJTHUTENIHHO BKIIOYEHBI OMOJIOTMUECKUE CBEJCHUS IPUKIATHOTO U MIOMCKOBOTO
XapakKTepa, KOTOpble MOXHO HCIOJIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErparusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIIUMHUCS TIPU H3YYCHHUU
bu3uKY, XUMHUH, Teorpadyu 1 MaTEMaTHKH.

Crpykrypa mporpaMMmbl 10 ydeOHOMY mipeametry '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIA M JBOJIIOLIIMOHHBIA TMOJAXOJbl K HU3YYEHUIO OHOJIOTHUHU.
CornacHoO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM PA3HOI0 YPOBHS OpraHHU3alliH, BOJIIOIMA OPraHUYECKOro MUpa Ha 3eMiie,
coXpaHeHUs1 OMOJIOTMYECKOT0 pa3HooOpasus rmiuaHeThl. Tak, B 10 kmacce u3ydaroTcs
OCHOBBI MOJICKYJIIPHOW U KJIETOYHOM OHMOJIOTUU, IMOPHUOJOTMH U OHOJOTHH
Pa3BUTHS, TCHETUKU U CEJICKIMHM, OMOTEXHOJOTMH U CHUHTETUYECKON Ouoioruu,
aKTYaJU3UPYIOTCS 3HAHUS OOydYarouIuxcs MO OOTaHUKE, 300JI0TMH, aHATOMUH,
dbusmnonorun yenoseka. B 11 kmacce M3ydaroTcsi HBOIOIIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YUeHHEe 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOEHUE
oOy4JaromuMucs OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UACH, MPUHIIUIIOB U MPaBUII,
JIeKAIIMX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uu M OCOOCHHOCTSX KJIIETKHU, OpraHu3Ma, IOy,
OMOIIEH03a, YKOCUCTEMbI, O BBIIAIOIINXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTUH, MPUKIIAIHBIX aCleKTax OMOJIOrMYecKuX 3HaHui. J{is
pa3BUTUS M TOJAJEpKaHUS HHTepeca OOydaromuxcsd K OHOJOTMM Hapsiay co
3HAYUTEITHLHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COJACPKaHUM MPOTPAMMBI
1o OMOJIOTUU TMPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U Pa3BUTHS
TOM WJIK UHOM 001aCTH OMOJIOTHH, BKJIaJIOM OT€UECTBEHHBIX U 3apyOCIKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTUYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

[enp u3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMA O  CTPYKTYPHO-(DYHKITMOHAIBHOMN



OpraHM3allMd JKUBBIX CHCTEM pa3HOrO paHra M NpUOOpPETEHHE YMEHUI
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTtu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OHoJiorueil, wnM K BBIOOpPY
y4e0OHOT0 3aBEICHUSA I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/a4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKHUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsLus, BU, OMOreoneHo3, ouocgepa); 0 BbIIAOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaIOMMXCSd C METOJAAMH IIO3HAHMS >KUBOW MPUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW |
KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUH Pa3BUTHUS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM M CHUHTETHYECKOW OWOJIOTMH, MaJ€OHTOJIOTHH, 3KOJIOTUN);
METOJJaMU CaMOCTOSITEJILHOTO IPOBEJECHUSI OMOJIOIMUECKUX MCCIEA0BaHUN B
naboparopud uW B Opupone (HaOMOJAeHUE, U3MEpPEHHUE, HSKCIECPUMEHT,
MOJICTUPOBAHUE);

OBJIaZIcHME OOy4YaloIUMHUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJHWTb,
aHaJIM3UPOBaTh W HCIIOJIB30BaTh OMOJOTMYECKYI0 HH(POpPMAIUIO; MOJIb30BaThCA
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIEHUIO K OKpYXarolled NpupogHOW cpene, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTh W COOMIOJATH  MEPBI
npo@HIaKTUKKU MH(QEKIIMOHHBIX 3a00J€BaHUi, MpaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO0  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 001aCTH OMOJIOTHUH;

pa3BUTHE Y 00YYarOIIMXCSl MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
Ipollecce 3HAKOMCTBA C  BBIJAIOIIUMHCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JOrHuei
OMOJIOTMYECKOT0 HCCIIEA0BaHNUS, TPOBEACHUS HKCIIEPUMEHTAILHBIX UCCIIeI0BAaHUM,
pelieHus: OMOJIOTHUYECKUX 3aJad, MOJEIMPOBAHUSA OHUOJOTMYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAHUE Yy 00YYaIOIIUXCsl [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LEJIOM M K OTIEIbHBIM €€ 00bEeKTaM U SIBJICHUSAM; (POPMHUPOBAHUE IKOJIOTHUUECKOM,



TeHEeTHYECKOM IPaMOTHOCTH, O0IIIeH KyJIbTYphl MOBEJICHUS B IPUPOJIE; HHTETpALluU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrne  OO0y4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIOIB30BAaHUH (COOIIOICHNE MTPABIII IOBEJCHHS B IPUPOJIE, OXPAHbI BUIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 37I0POBbSI W 3I0POBBS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH KU3ZHENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOTHOTO U TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM JKU3HU;

CO3/IaHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBUYyaJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHUBUTyaIbHBIMUA HHTEPECAMHU U IOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT10op opranuzauMoOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OMOJIOTUU
OCYIIECTBISIETCS ¢ y4ETOM CHEHM(PHUKU €ro COoAEpKaHWsS W HAMpaBICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIMsIX CPETHETO
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YUEHUH OMOJIOTUH HA YTIIYOJIEHHOM YPOBHE
SBIISIETCS TIPOBEJCHUE JIA0OPAaTOPHBIX M MpakTUdecKkux pabor. Taxxke ydactue
0OyJarouxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX PadoT,
TEMaTHKa KOTOPHIX OMPEACIIAETCS YIUTEIEM Ha OCHOBE HMEIOIINXCSI MaTEPHAILHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Copnep:kaHue IporpaMMBbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass OMoJIorus — KOMIUIEKCHasl Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIATHBIE M IIOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OHOJIOTHN.

3HaueHue OMOJOTUU B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouonoruei. 3HadyeHUE OHOJIOTHH B
IIPAKTUYECKON  JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM  XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanun

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. U. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H. .
Basunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupbl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

JKupble cucteMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBONCTBAa KUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHv3aldd KUBBIX CHUCTEM: MOJICKYJISPHBIMA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIH, MOMYJISIIIMOHHO-BUIOBOM, YKOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOIANINEC B KHUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.

N3yuyenue xuBbIX cucteM. MeTonsl Omonornueckoi Hayku. HaGmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanus3. lloHdaTue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runoresa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UCKaX€HUs PE3yJabTaTOB JKcriepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE MPU3HAKU KU3HW», «buonormyeckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMU KUBOHN
npuponab», «CTpOeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreorenos», «buocdepa», «MeTomabl
W3y4YEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOEe 000PYI0BaHUE AJI TPOBEICHUS HAOTIOACHUA,
U3MEPEHUN, IKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE MOJOXKEHUS COBPEMEHHON KJICTOUYHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOTIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposanHvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudsicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBI MHUKPOCKOIDY,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

O6opynoBaHuEe: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue METOJAOB KJIETOYHOW OUOJIOTUM
(xpomarorpadus, anextpodope3, auddepeHanbHoe HEeHTPUGYTHUpOBaHUE,
[ILIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u e€ poJib Kak paCTBOPHUTEIS, PEAr€HTa, y4aCTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TerIoperysiuud. MuHepanbHbIe BEIIeCTBa KIETKH, X Ouosiornueckas pojb. Poib
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buosormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OelKoBOM Mosiekyibl. [lepBuuHas
CTPYKTypa Oeika, TeNnTHaHas CBS3b. BTopuuHas, TpeTUYHas, 4YEeTBEPTUUHAs
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukauuss  OGenkos.
buonornueckue pyHKmu 6€IKOB. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OO6mmii 1IaH CTpoeHUs U (PU3UKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunbHo-TUApOdoOHEIE cBOMcTBA. Kitaccudukanus nunuaos.
Tpurnunepunbl, ¢Gochoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOJIOTMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanmun kommiiementapuocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ouonorndeckue pyuakmuu JTHK.
Buael PHK. ®yukunu PHK B kiieTke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexkBenupoBanue [JHK. Memoow:
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas OuoJyiorusi: OMOXMMHUYECKHEe U OMODU3NYECKUE UCCIEeIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyn. Mooeruposarue
CMpYKmypbl U OYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckul cCunmes OUOMOEKY U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpertst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Junarpammel: «PacnpeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOE»,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxemsl: «llepuoamdeckass Tabnuia XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHEe MOJIEKYI
yrieBooBy», «CTpoeHne MOJeKyn JMnuaoBy», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATOy.

O6opynoBaHue: XUMHAYECKasl OCY1a U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
pEaKLIUN.

JlaGoparopHasi padora «VccnenoBanue HyKJIIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema S. CTpoeHue u pyHKIMH KIETKH

Tumnbl KJIETOK: JyKapuoTHUeckas U TMpokapuotuyeckas. CTpyKTypHO-
(GbyHKUHOHATIBHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapuoTHueckoi kineTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH W aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecCTo U poJib MPOKapHOT B OMOIIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dyKaPUOTHUECKON KIIeTKH. [mazmaTnyeckas
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKor MeMOpaHbl. TpaHCmopT
BEILIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (nuddy3us, odmerdéHHas
nuddys3ust), akTUBHBIM (MIEPBUYHBIA M BTOPUYHBIA AKTUBHBIM TPAHCIOPT).
[Tomynponumaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOUUTO3:
MUHOINTO3, (aronurto3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJICTOYHOW CTEHKHU pacTEeHUM, rpruOoB.

[Murornasma. [{utozonb. Lurockener. JIBuxenue nuromiasmbl. OpraHouabl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marnueckas ceth (I11C),
anmapat [ olbIXW, IJM30COMBI, WX CTpoeHHMEe # (QyHKIUU. B3auMocBs3b
OJTHOMEMOPAHHBIX OPTaHOUAOB KieTkH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ aakuit (arpanyysipHbIN) SHAOIIA3MATHUECKUI PETUKYITYM.
CexperopHast ¢yukuus annapara [onbku. Moodugukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKH:  MHUTOXOHJIPHUH,  IUIACTHJIBI.
Ipoucxoacoenue mumoxonopuii u niracmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunsle,
BTOPHYHBIC M CJIOKHBIC TNIACTUIBI (DOTOCHHTE3UPYIONMINX dYKAPHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, TEUKOIJIACTHI BBICIITUX PACTEHUM.

HememOpanubie opranouabl kiaeTku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJICTKH. Pu6ocomsi. IIpomescymounvie Quramenmul.
MuxkpodunameHTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIIEYHBIE  KIETKH.
AKmuHosbie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MHUKpOTpyOOUKH
nuToriasMel. LleHtpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompyboukamu. Momophvie benku.

Anpo. O6osouka siapa, XPOMATHH, KapUoIUla3Mma, SAPBIIIKU, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{unamuka s0epHol 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounsle BratoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupbr U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpOGHHMS KIETOK Pa3IMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3ydeHnue CBOMCTB KJIETOUHOI MEMOpaHbD.

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas padora «/3yueHne IBUKEHUS HUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BeLeCTB M NPeBpalleHUe JHEPIUH B KJIETKe

AcCUMHIIALINS ¥ TUCCUMIIISIIMS — IBE€ CTOPOHBI MeTaboimn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TeTepOTPOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npeBpauieHne ATO B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep PpeaklUil KIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmbvl U NUSMEeHMbvl PeakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dotocunteza. CretoBasi u TeMHOBas Gasbl. Pomoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogykTUBHOCTH (POTOCUHTE3A. BiusiHuEe pa3anuHbIX PaKkTOpoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUIIUPYIOIIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE
OakTepuu. 3HaUYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIHOKO3HI.

buonornyeckoe okucleHUE, WM KIETOUYHOE JibIXxaHue. Poib MUTOXOHIpHIL B
npolieccax ononorunyeckoro okucienus. {uknnueckue peakunu. OKUCIUTETbHOE
dbochopunupoBanue. Iuepeus memoparnHo2o epaouenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOro MyTH OOMEHa
BEIECTB Iepes aHadpOOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdeMoHCTpaMuK

[Toptpetsr: k. ITpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «DOTOCUHTE3Y», « IHEPreTHUECKU 00Men», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopyioBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKON aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTaiasbl).

Jlabopatopuasi pabGora «/3ydeHue (HEepMEHTATUBHOIO PpACIICIIICHUS
NEPOKCHUAA BOJOPOAA B PACTUTENBHBIX U AKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue tporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacsencrBenHass uHGoOpMaLus U peaju3anus eé B KiIeTKe

Peakuuu mMatpuuHoro cunrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopManuu. ['eHeTnueckuit
KOJ, ero cBoictBa. TpaHckpunuus — wmaTpuuHblii cuHTe3 PHK. IlpuHuwmmsl
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIbHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocuuTe3a Oenka. KoaupoBanuwe amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus reHoMa y
POKapHOT U IYKAPUOT. Perynsuus akTUBHOCTH I€HOB y MpOKapuoT. ['umote3a
onepona (®. Kaxo6, XK. Mano). MoaexynsapHvie Mexanuzmvl IKCHPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOILIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycel — HekiieTounbie (OpMBI JKU3HU U 00JUTaTHbIe TTapa3uThl. CTpoeHHe
MPOCTBIX U CJIOYKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpammuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsbie 3a0051eBanus 4enoBeka, )kuBoTHbIX, pacteruii. CITMJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIEMBI.

buoungopmamuxa: unmeepayusi u ananuz b6orvuux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.



JdeMoHCcTpauu

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTudeckuii Koy, «Bupyce»,
«bakTepuodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIIN BUPYCAY.

Tema 8. ’KuzHeHHBIA HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u  Mutos.
Oco0eHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  I[Ipecuntetnyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECCKUH ) IEpUOBI MHTEPGa3HI.

Marpuunsiii cuate3 JHK — penmukanms. [lpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHune xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTHUIll. JIUMIoOWAHBIA W
rariouaHblii  Habopsl  XpoMocoMm. ['omonoruunbie XpomMocombl. [lonoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaauy MUTO3a U IPOUCXO/ISIIINE B HUX MPOIIECCHI.
Tunbel Muto3a. Kapnoknnes n nurokunes. buonornyeckoe 3HayeHuEe MUTO3a.

Perynsinus MUTOTHYECKOrO IUKIJIA KIeTku. [IporpamMmmupyemasi kieTouHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubenu kKiemox. «L{ugpposas
KlemKkay» — ououngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKWU3HEHHBIH IUKI KIETKW», «MmuT03», «CTpoeHHe
xpomocom», «Permukarus JJHK.

O6opyoBaHue: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOPEIIKa JIyKa.

JlaGopaTtopnass  pabora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopHnas padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U JKU3HEICITEIIBHOCTH OTHOKJIETOYHBIX OPTaHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHBIC T'PHUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, APYTUe
npoTUCThl. KoJIoHUaTbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4AaCTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opranoB. OpraHnusM Kak eInHoe 1einoe. ['omeocras.

Txanu pactenuii. TUIIBI paCTUTENIbHBIX TKaHEW: 00pa3zoBaTeIbHAas, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHMs, (DyHKUUNA U
PACITOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHu KMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHas. OCOOCHHOCTU CTpOeHUs, (YHKIUNA WU
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4YesoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbII U BHyTpeHHUN cKeneT. CTpOEHUE U THUIIbI
COCIMHEHNS KOCTEMN.

JIBmxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HAaCTUU. JIBM)KEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblieuHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Tutanue opranu3mos. llornomeHne Boabl, YIIIEKUCIOr0 ra3a i MUHEPAIbHBIX
BEIIECTB  pacTeHusMu.  llutanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOYHOE TNuIleBapeHue. lIuTtaHne MNO3BOHOYHBIX KUBOTHBIX. OTHemb
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIETKH. KoxxHoe nbixanue. [[prxaTenbHasi MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKUX TIO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTeMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcnopT BeEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewiecTB y JKUBOTHBIX. KpOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpaiiieHusl. DBOJIOIUOHHBIC
YCIIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisiius.

Brinenenue y opranusmos. Beizienienue y pacteHnil. BeiaeneHue y )KUBOTHBIX.
CokparturenbHble Bakyonu. Opranbsl BblaesieHus. DunbTpanus, Ccekpeuus u
oOpaTHOe BcachlBaHHWE KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeicHUs. CBs3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM cuUcTEMaMU. Breigenenue y



IO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHue u QpyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH Y UEIOBEKa.

3amyra y OpraHu3MoOB. 3aluTa Yy OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OaKTepHil M LUCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3allIUThl. OUTOHIIUIBI.

3amMTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. MIMmyHHas cucrema venoBeka. KiieTouHblil u
TYMOPANbHBIA MUMMYHUTET. BpoXAEHHBIH H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnurera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxkxumocTte ¥ peryisius |y OpraHusMoB. PasgpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsuns y pacCTEHUN.
PocToBble BelecTBa 1 X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas peryisiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEIBl. DBOIOLNOHHOE YCIOKHEHNE CTPOCHHS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTJIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedruexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenesbl SHIOKPUHHOW CUCTEMBI M UX TOPMOHBI. [[eficTBHE rOpMOHOB. B3anMocBsI3b
HEPBHOM M 3HJOKPUHHOM cucteM. [ unorasamo-runodusapHas cucTema.

JleMoHCTpanun

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopociny», «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PaCTCHUII»,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOEHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembly, «CTpoeHue ctediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«IInmesapurensbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAY, «HepBHas cCUCTEMaY, «Koxay, «MBpI11euHast CUCTEMAY,
«BplgenurenbHas cucTeMay, «IDHIAOKPUHHAsA cucTeMa», «CTpOCHHME MBIIIIbIY,
«AMMmyHUTETY, «KumiegynonojsocTHEICY, «Cxema UTAaHUA pacTeHui»,

«KpOBEHOCHbIE CHUCTEMbI TIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THIPBDY,
«CTtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0XKIEBOro uepsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenaparbl OJIHOKJIETOYHBIX
OpraHU3MOB, MUKPOTMpENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIHH



HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3YIIHOTO MMUTAHUS PACTEHUH,
pacIIeTuIeHus KpaxMaiia U OelIKOB Mo/ IeicTBHEM (EepMEHTOB, 00OPYAOBAHHE IS
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKMX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHHS:  [OYKOBaHUE,  CIOPYJISALMS,
(dbparmMeHTanus, KIOHHPOBAaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeiio3a. [loBegenne xpomocoM B Meito3e. Kpoccunrosep. buonornuecknii cMbici
M€03a M IIOJOBOro Impomecca. Meio3 U e€ro Mecrto B JKU3HEHHOM LIMKIIE
OpPTraHU3MOB.

[IpenzaponpiieBoe pasButue. ['amerorenes y KuBOTHBIX. 110J10BBIE KENE3HI.
OO0pazoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOpPHUOHAIBHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUSA: HAPYKHOE, BHYTpeHHee. [[apTeHorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHupogannoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAOMINX. 3apOABIIICBBIC JIMCTKU
(racTpymsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pa3BUBAIONICTOCS 3apojbllia (SMOpPHUOHAbHAS WHIYKIIUS).
3akiaJKka TUlaHa CTPOCHUS JKMBOTHOTO KakK pe3yJbTaT HEePAPXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BiusHue Ha 5MOpHUOHANBHOE paA3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBIE mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszButne ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buHoliormdyeckoe 3Haue€HHE TPSMOTO0 U HEMPSIMOTO
pa3BUTHUSI, UX PACIPOCTpPaHEHUE B MPUPOJE. THIBI pOCTa >KMBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX U yenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoeHne u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKU3HEHHOM IuKIIe pacTeHuid. OOpa3zoBaHue CIop B mpolecce Melosa. ['amerorenes
y pactenuil. OmI010TBOPEHHUE U PA3BUTHE PACTUTENBHBIX OpraHu3MoB. J[BoliHOE
OILTIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHE», «Tumbl Oecmonoro
pa3sMHOXKEHUD», «Pa3sMHOXKEHUE XJIAMUAOMOHANb», «Pa3MHOKEHHE 3BIJICHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOW KanmycTbD, «JKU3HEHHBIN TUKI MXa», «KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«KHU3HEHHBIN IIUKJI COCHBIY.

OOopynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKpPONpenaparbl SHULEKIETOK H
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILLIKID.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTuyeckass padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi pabdora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pPacTEHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS U PA3BUTHS TEHETUKH Kak Hayku. Pa6otel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. KonsrioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI 1 CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJuleJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAST JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHTI.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIOIOTHYECKUM,  IIUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JemoHcTpanuu



[Toptpetsr: I'. Mennens, I'. ne ®@puz, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. @®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

JlabopaTopuast paGora «/Ipozoduna Kak OOBEKT TE€HETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBaHus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. LluToNormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. ['unore3a 4ucToTh ramer.

AHanusupytomee ckpenBanue. 1IpoMeKyTOUHBI XapakTep HAcIeJOBaHU.
Pacuierienre npu3HaKoB MIPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacJIeJOBaHMsI PU3HAKOB. [{UTonornueckrne 0OCHOBBI AUTHOPUTHOTO CKPEIIUBAHUSI.

CuernuienHoe HacnenoBanue npusHakoB. Padotsl T. Moprana. CuemnsieHHoe
HACJICJOBAHUE TI'€HOB, HApYILICHWE CLEIUICHUSA MEXAy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS ToIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBII U reTeporaMmeTHbI Ioj. ['eHernuyeckas
CTPYKTYpa II0JIOBBIX XpOMOCOM. HacrenoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIN a/ienu3M. B3anmoaeincTBue HEauIeIbHbIX TI'E€HOB.
KommiementapHocts. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U UEJIOBEKA, 4 TAKIKE
(U3MONOrMYECKUX  MPOIECCOB, IOBEIEHUS W  KOTHUTUBHBIX  (DYHKUUH.
['eneTnueckre MEXaHU3Mbl CHUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTmyeckuhe acneKkTbl KOHTPOJS U
W3MEHEHUs HACJIeJICTBEHHONW HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JemoHcTpanuu

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

Tabnuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upyroouniee ckKpemuBanue», «HemosiHoe TOMHUHHMpPOBAHUE,
«CrernyieHHOEe HAacleOBaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka momnay,
«Kapuotunn denmoBeka», «Kapuotun apozodmiby, «Kapuotunm mruimy,
«MHO>XECTBEHHBIN alJICIN3M», « B3anMo1elCTBHUE T'€HOBY.

O6opynoBaHue: MoOAeNb JJId JEMOHCTpAalMud 3aKOHOB €IMHOOOpasus
rUOpUJIOB TEPBOrO TOKOJICHHS M PACILEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpAallMM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IIPU3HAKOB, MOJEIb IS



JEMOHCTPAllUA CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «/3ydyenwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAHUSA Y TPO30(DHUITBD».

IIpakTnyeckass  paGora  «lM3ydeHue  pe3ysbTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh Npu3HAKOB. KauecTBEHHBIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanuonHas u3MEeHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmoHHbIN
psa u BapuanmoHHas Kpubas (B. HMoranncen). CpolicTBa Moau(pUKaIMOHHON
M3MEHYUBOCTH.

['eHoTHIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3aHUU
T€HETUYECKOr0 pa3HoO0pa3us B Mpeeiax OJJHOTO BUA.

MyTtanuoHHass W3MEHYMBOCTh. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHIAYUUMPOBAaHHbIE MyTauuu. SnepHsle U
HUATOIUIa3MaTHYeckue mytanuu. CoMaTUYeCKHUE W TOJIOBbIE MyTauuu. [IprdnHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHo u3MenunBoctd (H.W. BaBumnon). BuesnepHass U3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOJb ONULEHEeMUYEeCKUX Qakmopos 8
HAac1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmuiel w cxeMbl: «Buasl  um3mMeHuMBOCTHY», «MoauduKamoHHas
W3MEHUHMBOCTEY, «KoMmOnHaTnBHAS W3MEHUHMBOCTD), «Meiio3y,
«OmnoaoTBopeHuey, «I'eneTnueckue 3a00JIeBaHus YeI0BeKa», « Buabl myTanmii».

OO6opynoBaHue: >XKMBbIE W TepOapHBIC DK3EMIUISIPHl KOMHATHBIX PACTCHH,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlabGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOU KPUBOM».



IIpakTuueckass padora «Mytamuu y Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yesi0BeKa

Kapuotnn dvenoBeka. MexayHapoaHas mporpamma HMCCIENOBAaHHS T'E€HOMA
yeraoBeKa. MeTonpl  M3y4YeHHsT TEHETHKM  YEJOBEKAa:  TI€HEAIOIMYECKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpEIECIICHHE r€HOTHUIA!
ITOJTHOTEHOMHOE€ CEKBEHUPOBAHWE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[TL[P-ananu3a. HacnencrBennslie 3a001eBanus yeaoBeka. [ eHHbIe 1 XpOMOCOMHBIE
OOJE3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MPeIpacloyiOKEHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKHU B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a0o0yieBaHU uesoBeKa. MeauKo-reHeTUUECKOe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIETKU. [IoHATHE «TE€HEeTHYECKOTO Ipy3a». DTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enernyeckue (QakToppl MOBBIIIEHHONM UYBCTBUTEIBHOCTH YeEJIOBEKa K
duznyecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYyXatouleil cpenpl. ['eHeTnyeckas
IIPEAPACIIOJIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JleMoHCTpanumn

Tabmuupbl u cxemsl: «Kapuotun 4denoBeka», «MeToapl U3y4yeHUsS T€HETUKH
yenoBeKkay, «l'eHeTnueckue 3a001€BaHNsI YEITOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIA3 POJOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanus u cenekuusi. 3apoKICHHUE CEJEKIUU U JOMECTUKALMU. Y YEHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenuii. Ponb cenexuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
1opoja, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACJIEICTBEHHOW N3MEHUYMBOCTH
H. W. BaBunogsa, ero 3HaueHue JJisl CEEKIIMOHHOM pabOTHI.

Metonbl cenekuMoHHON padoThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VHAWUBUYaJIbHBIN. DTarnel KOMOWHAIIMOHHON CCJICKIIUU. HcnrwiTanue
Ipou3BOAUTENeH MO NOTOMCTBY. OTOOp MO TE€HOTUIY C TIOMOIIbIO OLEHKU
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUil y KyJbTYPHBIX
¢opMm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PENAKTHPOBAaHUS M METOJIOB
pexomOuHaHTHBIX JIHK /11 momy4ueHns ucxoIHOTO MaTepuaa Jijisl CECKIUH.

[Tonyuenune MOJINTUUIOUIOB. BnyrpusuaoBas rUOpUIN3aLIUSL.
brnu3kopoACTBEHHOE — CKpelliMBaHWe, Wid  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Win ayTOpuauHr. I'erepo3uc u ero mnpuuuHbl. Mcnonb3zoBaHue
rerepo3uca B cenekuuu. Otnanéunas rulpunmsauus. llpeononenue Oecruiogus



MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DesonoyuUsy.

CoxpaHeHne U U3y4YeHUE T€HETHYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U X
JUKHX POJWYEH JJISl CO3/IaHUsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX JHCUBOMHBIX 6 Yeaix YIVYUleHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JNUHULL U KPOCCO8, 8 MOM HUcCie C
NpUMEHEHUeM CO8PEMEHHBIX MEMOO08 HAYUHbIX UCCe008AHUT, Nepedo08blX Uoel U
NepCneKmuGHbIX MexHOI02UL.

JleMoHCTpanun

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuupl u cxemsbl: «L{eHTpbI TPOUCXO0XKIEHNUI U MHOTOOOpa3us KyJIbTYPHBIX
pPacCTEeHHI», «3aKOH TOMOJIOTHYECKUX PSNOB B HACIEACTBEHHOW HW3MEHUYHUBOCTHY,
«Mertonpl cenexuum», «OtnanéHHas rudpuanzanusy, «Myrarenes».

JlabopaTtopHasi padora «/3ydyeHne cOpTOB KyJbTYpHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnuyeckas padora «lIpuBnBka pacTeHUN».

IKckypeust «OCHOBHBIE METOABI M JIOCTHIKEHHUS CEJIEKIHH PAaCTEHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO34WCTBO, B JIaDOPATOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAas OMOJIOTHS

OOBeKThI, HUCMHOJb3yeMble B OHOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHrue, TMOJIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAEnHe. Mukpoouosornueckuii cuHte3. OOBEKTbl MHUKPOOMOJOTHYECKHUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

CozniaHre TEeXHOJOTMi U MHCTPYMEHTOB LIEJICHANPABIECHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LIEJIBbIO NOJYy4YEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUAOIIHECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.

Kierounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUH H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3anmuss W COMaTHUYECKUN
smOpuorene3. lcronb30BaHMe TaryioWZOB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIICTOK U KIIOHUPOBAHHUE KMBOTHBIX. METONI TpaHCIJIAHTALUHUU SJEP KIIETOK.



Texnonozuu 0300posieHus, KyIbmusupo8aHus u MUKPOKIOHAILHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass W T€HHas WHXeHepHs. VICKyCCTBEHHBI CHHTE3 T€HAa U
KoHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEeHHUSI M TEPCIIEKTUBBI XPOMOCOMHOM ¥ TEHHOM MHKEHEPHH. DKOJIOTUYECKHE
Y 3TUYECKUE TPOOJIEMbl FTEHHON MHXKEHEPHH.

Menuuuackue 6norexHosioruu. [locrrenomuas nudposas meauuuaa. TTLP-
JMAarHocTuka. MeTaOoJIOMHBIN aHalu3, TeHOLUEHTPUYECKUH aHalIu3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 3740poBbs. Mcmosb30BaHHE CTBOJIOBBIX
kieTok. TaprerHas Ttepanust paka. 3D-Omommkenepus miusg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEJMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3auuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHME MOJIEKYJSIPHBIX MEXaHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUpYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanumn

Tabmuupl n cxemsl: «Vcnoap30BaHE MUKPOOPTaHU3MOB B MPOMBIILIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKEeHepUsn», «I eHHass HHXKEHEPUs».

JlaGopaTopHas padora «/3yueHne oObeKTOB OMOTEXHOIOTUNY.

IpakTnueckas padora «llosyyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOJICTBO)Y.

11 KUIACC

Tema 1. 3apoxneHue W pa3sBuTHE IBOJIOLMOHHBIX NpeEACTABJICHHUN B
omnosioruu

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenbHocTh Y. /[apBuHa.

JIBrKy1me cuitel 9BoJoUK BUIOB 110 Y. J[apBuHY (BbICOKasi ”HTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBomounu (CTI). HelTpanbHas
Teopust dBomouud. CoBpeMeHHas SBOJIOUMOHHAs  OWojorus. 3HA4YeHHE
HBOJIIOLIMOHHON TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JemoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kioswe, Y. apsun, C. C. UerBepukos, 1. W. [lImansraysen, [x. Xonaenn, . K.
benses.

Tabmuis! u cxembl: «CucreMa xxuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzMm GopMUPOBaHUS MPUCITIOCOOICHUHN Y
pacTeHui u KUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta myreriecTBus Y.
HapBuna», «Haxoaku Y. JlapBuHa», «®opmbl OOpHOBI 3a CYIIECCTBOBAHHUEY,
«[lopogs! Tomy6eit», «MHorooOpasue KyabTypHBIX (opM KamycTbD», «llopossl
JIOMAIITHUX >KUBOTHBIX», «CxeMa o0pa3oBaHus HOBBIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYLIMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETHUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphbl mnonyisuuid. M3menenue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. Baitn6epra.

OnemeHTapHble (AKTOPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalmOHHbBIN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. Jlpelidp reHOB — ciydaiiHble
HEHaITpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesiel B monysauusx. DpPpexkT ocHOBaTelIs.
Ippexm oGymouiiounozo eopaviuika. CHUdMCEHUE 2eHemU4ecKko2o pa3zHo00pa3usL:
npuuunsl u creocmsus. llposenenue s¢pgpexma opetigha 2eno8 8 6ONLUUX U MATBIX

NONYIAYUSX. Murpanumn. N3oismus MO JISIIUI: reorpaguueckas
(mpocTpaHcTBeHHas ), Onosnoruyeckas (penpoayKTHUBHAs).
EctecTBeHHBIII 0TOOp — HamnpaBisiomMii Qgakrop 3Boiouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOJIOIUS COIUATBHOTO
TTOBEICHUS )KUBOTHBIX.

[IpucnocoONMeHHOCTh  OPTaHWU3MOB  KaK  PE3yNbTaT  MHUKPOIBOJIOIUH.
Bo3HuKkHOBEHHE NPUCTIOCOOJICHNU Y OPraHu3MOB. ApoMop(o3bl ¥ UANO0A AN TALIUH.
[Tpumepsl TprcocobIeHN y OpraHu3MOB: MOP(hOIOTHYECKHE, PU3NOTOTHIYECKHE,
Oonoxumuyeckue, ToBeAeHUYeckue. OTHOCUTENTBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOdIBONIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIocoObI BHJI000pa30BaHMUS: ajuIonaTpU4YeCcKoe (reorpacduueckoe),
CUMIIATPUYECKOoe  (IPKOJOTUYECKOE), «MTHOBEHHOE» (momumnouaM3aIus,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

MexanuzmMbl GopMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.



Po1b 3BOTIOLIMOHHOM OMOJIOTHH B pa3padOTKe HAYUYHbBIX METOJOB COXPAHECHHUSI
OouopazHooOpasusi. MHUKPOIBOIIONKA U KOSBOJIOUHMS IMAapa3UTOB U HUX XO3SEB.
Mexanu3mMbl GOPMUPOBAHUS YCTOMYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpauun

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUS 3aKoHa Xapan—BaiinOepray, «/Buxymume
CHJIBI 3BOJIOIUNY, «DKOJIOTHMUECKas W3OJIUS MOMYyIAUUNA CeBAaHCKON (opemny,
«["eorpaduueckas U30A1Us TUCTBEHHUIIBI CHOMPCKOHN U TMCTBEHHUIIBI JayPCKOID»,
«ITonynsIIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U JKEpPTB», «Cxema JnehcTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbl OOpHOBI 3a CyLIECTBOBaHUE», «IHIyCTpUaIbHBIHI
MenaHusm», «OKuBble — uckomaembie»,  «llokpoBUTENbCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipegynpexpaatomas okpacka KUBOTHBIX», «DPU3HOIOTUYECKUE
anantanuny, <«lIpucrnoco0neHHOCTh OpPraHu3MoOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunsl-nBoitHuku», « CTpykTypa Buaa B mpupoje», «CrnocoObl
BUJI000pazoBaHus», «I eorpaduueckoe Bu10o0OpazoBaHue TPEX BUIOB JIAHBILICH,
«9Konoruyeckoe BHUI000pa30BaHUE BUAOB CUHUL, «lloauruionasl pacTeHuin»,
«KanycTHO-peieuHblil ruOpuIy.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, Yydelia MTUL U
3Bepel C MpUMEPaMU Pa3IMYHBIX NPUCIIOCOOJIEHUH, Yyyena NTULl U 3Bepeil pa3HbIX
BUJIOB, repOapuu pacTeHWid OJIM3KUX BHUJAOB, OOpPA30BaBIIMXCSA PA3THYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBJIeHUE U3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padota «IIpucnioco0aeHrss OPraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eCO00pa3HOCTHY.

JlaGopaTopnasi paGora «CpaBHeHUE BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  HM3ydeHHs MaKpO3BOJIOLMM. IlaneoHTONOrM4yeckne MeETOJbI
u3ydyeHus oHBomouuu. IlepexomHsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHus s3Bofouuu. CpaBHeHue ¢Giopsl U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emuu. Bumabi-
SHJEMUKHU U PEIUKTHI.

OMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
BOMIOIMU. ['eHeTHueckue MEeXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE U  AHAJIOTMYHBIE  OpraHbl.
PynuMentapuble  opraHbl M aTaBuU3Mbl.  MOJEKyISIPHO-TEHETUYECKHE,



OMOXUMHUYECKHUE U MAaTEMAaTUYECKUE METObl U3YUYEHUs HBOTIOLUHU. [ OMOJIOrMUHbIE
re’bl. COBpEMEHHBIE METO/IbI IIOCTPOCHUSI (PUIIOTEHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTalluX U 3BOJIIOIUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBUiia) 3BOJONMH. [IpuHyun cmenvl yHKYuUil.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
ABOJIIOLIHH.

JdeMoHCcTpaIMA

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, J. I'ekkelns.

Tabmuipl u cxembl: «OUIOTCHETUYECKUN PAJT JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybbie  smiepel»,  «Cteronedansry, — «Punmoduth»,  «CemMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emin», «lpeiid KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 3MOPHUOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTH HBOJIIOLIUNY.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HayuyHbple TUMNOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEAllMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOK/ICHU KU3HU U €€ ONpoBepKeHHe onbiTamMu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxaenue sxM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reomornueckas) SBOJIONUSA. XHMHYECKAs OHBOJIONMSA. AOHOTCHHBIM CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Ombeir C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3z moHomepoB. Koanepsarnas runoreza A. M. Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XongeilHa, reHeTudeckas rumotesa [.
Ménnepa. PubGosumbr (T. Yex) u rumoresa «mupa PHK» V. T'unbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emii 1 MeTOABI €€ n3ydeHus. VIckoraeMbple OpraHnyecKre OCTaTKU.
['eoxpononoruss u €€ Meroabl. OTHOCHTENbHAs W AOCOJIOTHAsE TE€OXPOHOJIOTHS.
["'eoxpoHosornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

HavaneHbie 3Tanbl OpraHM4ecKod »HBOJIIOUUU. [losiBIIeHME W 3BOJIOLUA
NEPBBIX KJIETOK. DBOJIOLHUS MeTaboian3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKN KaK aHaJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaproThl U 3YKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrennii. Bpixoxg pacrenmit Ha cymy. [losBiIeHME CHOpPOBBIX pacTeHUN W
3aBoeBaHre uMH cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEeHHE BETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tambl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xopa0BBIe )KUBOTHBIE. JKU3HB B BOAE. DBOJIOLUNS MO3BOHOYHBIX.
[Ipoucxoxnenne amubuii U pentwimil. [IpoucxoxaeHue MIICKONUTAOINIMX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

Pasputne Xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, IMPOTEPO3OW,
naneo3oii, Me3030M, KaitHo301. O011as XapaKTepUCTHKA KJIIMMaTa U Fe€0JIOTUYECKUX
npoueccos. [losiBIeHne U pacuBeT XapaKTEpHBIX OpraHU3MOB. YTJIe0Opa3oBaHUE:
€ro YCJIOBHUS U BIUSHUE HA Fa30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — KOJIOTHYECKHE KPU3HUCHI ITpouutoro. IIpuumuel u
CJIECTBUS MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM 3KOJOTUYECKUN KpPHU3HUC, €r0
ocobenHoctu. [Ipobnema coxpanenust 6uopazHooOpaszust Ha 3emiie.

CoBpeMeHHas cuUcTeMa opraHudeckoro mupa. IlpuHuunel kiaaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTAaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®. Penn, JI. Cnaiuannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xonneln, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema omnbita @. Penny, «Cxema onbita JI. ITactepa mo
M3YUYCHUIO CaMO3apOXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBOMIOLMW»,  «l €OXpoHOJIOrMYECcKas  IIKajay,
«HayanbHble 3Tanbl OpraHUYecKoi 3BoMIOIUN», «CXxeMa o0pa3oBaHMs SyKapHOT
nyTéM cumoOuoresesa», «Cucrema >KuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3bl  pacTeHuit», «PuHMOGUTE, «OIHOKIETOYHBIE BOAOPOCIH,
«MHoroxksieTounble Boaopocin», «Mxm», «llanoporHukm», «l'omoceMeHHbIE
pactenusn», «Oprassl UBETKOBBIX PACTEHHI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY», «IIpocteitmmey, «KumednomnonoctHeiey, «Ilmockue
yepBu», «YUYneHuctoHorue», «PwIOBI», «3emMHOBOAHBICY, «IIpecMbIKaromuecs,
«IItnue, «Miexkonuraromue», «Pa3Butue Ku3HU B apXeUCKOH apey», «Pa3zsurtue
JKU3HU B IIPOTEPO3OMCKON dpe», «Pa3BuTHEe XKU3HUM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHe )XKU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHasl CUCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: repObapuuM pPACTEHUM pa3IMYHBIX OTHAENOB, KOJIJIEKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHX, CKEJIETHI TIO3BOHOYHBIX KUBOTHBIX, Uy4€eJia IITUL] U 3BEPEM, KOJUICKIIUN
OKaMEHEJIOCTEe, TMOJIE3HBIX MCKOMAEMbIX, MYJISKM OPraHUYECKUX OCTAaTKOB
OpPTaHU3MOB.

BupryanbHnas n1aboparopHasi padora «MozaenupoBaHue onbiToB Muiiepa—
KOpu 1o n3ydennio abMOreHHOr0 CUHTE3a OPraHUYECKUX COSIMHEHUN B TEPBUYHON
aTMocdepe».

JlabopaTopuasi pabora «/3yueHue u omuMcaHuWE MCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS pacTEHUM
Pa3HBIX OTAEIOBY.

IIpakTnueckass padora «3yueHre oCOOEHHOCTEW CTPOCHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl 1 3a7a4 aHTPOMOJIOTUHN. METO/IbI aHTPOTOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hbie
B033peHus. COBpeMEHHbIC HAYYHBIE TEOPUU.

Cxo0AcTBO yenoBeKka C KUBOTHBIMU. CHCTEMaTHUYECKOE MOJ0KEHUE YeTIOBEKa.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPQOJIOTUYECKHE, AMOPHUOJIOTUYECKUE, (hU3HO0TIOT0-OMOXUMUYECKHE,
noBesieHueckue. OTanyus 4elaoBeka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.

JIBrkymue cuiibl (hakTophl) aHTPOIOreHe3a: OMOJIOTHYEeCKre, COIlHaTbHbIC.
CooTHolieHHue OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIEC CTauu aHTpororeHe3a. PanHue uenoBekooOpas3Hbie 00€3bSIHBI
(IPOKOHCYJIbI) U paHHUE MOHTUBI — O0IIUE MPEKU YeJIOBEKOOOPa3HBIX 00€3bsH U
J0Jiei. ABCTPaJONUTEKN — JBYHOTHE MpEAKH Jrofeh. UenoBeK yMelbli, MepBbie
M3TOTOBJIEHUS OPYAUH TpyAa. YemoBeK MpAMOXOISIINN U IEPBBIA BBIXOI JIOIEH 32
npenensl Appuxu. YenoBek reifenboeprekuii — o0t npeok HeaHAepTaaIbCKOTO
YEJIOBEKAa M YEJIOBEKa pa3syMHOro. YeloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEH
XOJIOJHOTO KJMMaTa. YelloBeK pa3yMHBIH COBPEMEHHOIO THIIA, JACHUCOBCKUU
YEeJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku. [laneorenernka u
najseoreHoOMHKA.

DBOJIIOLIMST COBPEMEHHOTO uejoBeka. EcTecTBeHHBI OTOOp B MOMYJISIUAX
yesoBeka. MyTainmoHHbIN Tiporiecc U nojJuMopdusM. [lomynsiiOHHBIE BOJIHBI,
npeid reHos, murpaiusa U «d¢GdEKT ocHOBATENS» B MOMYJAUSIX COBPEMEHHOIO
YyeJIoBeKa.



UYenoseueckne pacel. I[lonarue o pace. bosblume pacel: eBpomneouaHas
(eBpaszmiickas),  aBCTpajo-HeTrpoujHas  (dKBaTOpUalbHas),  MOHTOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTtBO  yenoBewecknx pac. HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[IpucrnocoOeHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEJbl.
Bnusnue reorpadudeckoil cpesisl u aperida reHoB Ha MOPQPOIJIOTHIO U (PU3UOJIOTHIO
YEJI0BEKA.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJIAIUNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre K03BOIIOMUHY OUOJIOTHYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Hoptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPOTOJOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00€3bsHBbI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CHIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOISIIMNY, «/leHncoBckuil yenosek» «Heanaepransipy, «KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITanbl SBOTIOLMN YEITOBEKay», «Pachl 4eIIOBEKay.

O6opynoBanue: MYyJSDKH — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TPENKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTUYECKUMU U OHUOJCUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET Ye0OBEeKa, MOJIEIb
yeperna 4eJ0BeKa U yeperna IUMIaH3€, MOIeNIb KUCTH YEJI0BEKa U KUCTH ITUMIIaH3e,
MOJIEIIA TOPCA MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «3yyeHne 3KOJIOrHYECKUX aalTallui YETOBEKA.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKLIeHl cpeaou

3apoxaeHne u pa3BuTHe dkojioruu B Tpyaax A. 'ymGonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3amaum
9K0JIOTUU. CBSI3b IKOJOTUU C IPYTUMHU HAYKAMM.

Metonpr sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JiabopaTtopHbie. MoJenupoBaHre B HKOJIOTUU. MOHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaueHue DKOJOTMYECKUX 3HAHWM JUIA 4YeJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€U 4YenoBeuecTBa C INpuponoil. opMupoBaHue
AKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.



JdeMoHCcTpauu

[Toptpets: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl sKoaorun», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbD».

JlabopaTopHuast padora «3yuenue METOJ0B AKOJIOTHYECKUX
WCCIIEOBAHUI.

Tema 7. Opranusmsl U cpea O0UTAHUSA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTU UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHUE, aHTpOoTOreHHbie. Oo1ue
3aKOHOMEPHOCTH JCHCTBUS dKoJornueckux Qakropos. [Ipasmno munumyma (K.
[npenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIC
OpraHUu3MBbl.

Abuotnueckue (¢pakropel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpPa Ha OPTaHHU3MBbI. DKOJIOTMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHMIO K CBeTy. CUTrHaJbHAs poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak bskojormyeckuid Qakrop. /[lelicTBue Temmeparypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. Ilpucrnocobnenus pacteHuili K
NoJJIep>KaHUI0 BoJHOro Oananca. Knaccudukanuss pacTeHUH MO OTHOLIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs,  BHYTPUOpPraHW3MeHHas.  DPU3NKO-XUMHUYECKUE
0COOEHHOCTH cpesl 00uTaHusi opranu3moB. [IpucnocoOaeHust OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckne putMbl. BHemHne u BHyTpeHHUME pUTMBI. CyTOYHBIE H
roguunbie puTMbl. [IpucrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

JKuznennsie popmbl oprann3mMoB. [ToHsTHE 0 KU3HEHHOH (popMe. XKu3HEHHBIC
bopMbl pacTeHMil: AEpeBbs, KyCTapHUKU, KYCTAPHUYKH, MHOTOJETHHE TPaBBbl,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue dhaxkTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. [lapasutusMm, xoomepaunus, MyTyaau3M,
KOMMEHCaJIM3M (KBapTUPAHTCTRO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tomuyeckue, (opuueckue, ¢adpuyeckue). 3HAUYCHUE



OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHCTpaMuK

Tabmuplt 1 cxembl: «Okosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IDKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbpl o0O0WTaHUS OpraHu3MoBy, «buonornueckue pUTMBIY,
«Kuznennslie popmbl pacTeHMiD», <« Ku3HEHHBIE (POPMBI JKUBOTHBIX», « IKOCHCTEMA
HIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTeMa XBOWHOro Jjecay, «llenu nuranusy,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHnus», «CuMOmno3,
«KoMMeHcanuzm.

OobopynoBanue: repOapuM pacTeHUM M >KUBOTHBIX, NPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOMUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHI, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TE€HEBBIHOC/IMBBIE KOMHATHbBIE pacTEHUs], repOapuy U KOJJIEKLIUU TETJIONIOOUBBIX,
3UMOCTOMKHMX, MOPO30YyCTOMYMBBIX PAacTEHHM, dydesla NTHUI] U 3Bepel, repdapuu
pacTeHMid, OTHOCSIIUXCS K rurpoduram, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYIII, KOJUJIEKIIMH >KMBOTHBIX, OOUTAIOIIKUX B Pa3HbIX cpeaax,
repO0apuu M KOJUIGKUMM PpACTEHUA M JKUBOTHBIX, OOJaJalONIUX YepTaMH
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HU, Trepbapuu u
KOJUIEKLIUM PACTEHUH M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJJICKLIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUYECKUX B3aUMOIECHCTBUSAX.

JlaGopaTopnasi paGora «BpbIBICHHE TMNPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTtopuasi padora «BpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOEHHOCTH PACTECHUHN U3 Pa3HbIX
MeCT OOUTaHHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJISIIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKUA  IOIYJIALMH. [lonmymsimuss ~ Kak
Ounonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0CcoOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTENW NOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pAacCTHasi M TIOJIOBAasl CTPYKTypa, pPOKIAEMOCTb, NPHUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUS.

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIHH.
JlnHaMuka nonyssAnuu U e€ peryssinusa. buoThueckui moTEeHLMal IOIYJISALHH.
MopenupoBanue IMHaMHUKH NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MO YJISLIHAH.
KpuBble BbDKHBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,



3aBUCSIIMX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huiie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pasmepsl skonormyeckou
Huiy. [loTeHnManbpHas U pealTn30BaHHAas HUIIIY.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI U MUTpaluMid KUBOTHBIX. buosormdeckue
MHBA3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cXeMbl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  momyisiiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyysiiun», «CKOPOCTh  3aceleHuss TMOBEPXHOCTH 3eMJIM  Pa3IuuHbIMU
opranuzmammn», «Mogeinb 3konorndeckor Humum J[x. M. XatunHconay.

O6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUU )KUBOTHBIX.

JlabopatopHuasi padora «IIpucnocobiieHus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 9. IKo10rus CO00IIECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3s u ero crpykrypa. Csizu Mexumy
OopraHu3MaMu B OUOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOocHcTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE OKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJIOTHYECKUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTHUHU.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX [PUYUHBI. AHTPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcrnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCmeMbl 03ED U peK. IKocucmemovl Mopeu u
oKeanos. IKocucmemvl MyHOp, J1eco8, Cmenel, NYCMmulHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmnuns
MEXK]Ty aHTPOIIOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucTeM. ['opojckas
bnopa u dayna. CuHaHTpomnuzaius ropojickoi ¢ayHbel. buonoruueckoe u
X035MCTBEHHOE 3HAUEHNE arPOIKOCUCTEM B YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJIEUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponbv kackaonoeo 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kocucmem. IIepeHOC PHEPTUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmeus 3a2psA3HeHUl PA3HbLLIX MUNO08 HA CYOOPSAHU3MEHHOM,
OD2AHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTogoaorus
MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOcHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIIBI OPTaHU3MOB B dKOcHCTeMe», « KpyroBopoT BemiecTB B 3kocuctemey, «Lemn
nuTaHus (macTOuIHAs, JETPUTHasA)», «IKOJOTMYecKas NupaMuaa Yucem,
«IKkonoruyeckas mupamujia OMOMacCChl», «IKOJOTHUYECKasi MUpaMUIA SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KOoCHUCTeMa 03epay, «ATporeHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPruH B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repdbapun pacTeHUM, KOJUICKIIUN HACEKOMBIX, Uydelia MTHIL U
3Bepeit, repOdapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi paGora «l3ydenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX)).

IKCKYypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, OEpe3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arpodKocHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buocdepa — oOmennanerapHas 000Ji0YKa 3eMIIM, TJI€ CYIIECTBYET WIIH
CyILLECTBOBAJIA >KM3Hb. Pa3BuTHe npeacTaBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. )Kupoe
BEIEeCTBO Orochepsl U ero PyHKITUY.

3aKOHOMEpPHOCTH cyliecTBoBaHus 6uocdepsl. OcodeHHOCTH Onochepsl Kak
ri100aIbHOM 3KOCcUCTeMBI. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHUE IUKIIBI (YTIepoa, a30Ta). PUTMUYHOCTH SIBICHUN B
ouocdepe.



3onanbHOCTHL OMochepsl. [TousTre o 6uome. OCHOBHBIE OMOMBI CYIIHU: TYH/IPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE M IIMPOKOJIMUCTBEHHBIE JieCa, CTENU, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KimMar, pacCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHANA U
onochepHbIX PYHKIIUM.

JdeMoHCcTpaIMA

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eocdepsr 3emmm», «KpyroBopoT asora B mpupoae»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciopoga B TPHUPOJEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymmny, «Kinmarnueckue
nosica 3emnn», «TyHapay», «Talray, «Cmemanneiii jgec», «IIIMpoKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponmndeckuil gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YennoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBL. Bo3nelicTBUE dYeNOBEKa Ha
ouocdepy. 3arps3HeHre BO3AYITHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOTHOMN
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme mouBbsl. OxpaHa MNOYBEHHBIX
pecypcoB. M3meHenue kimmara.

AHTpOIIOT€HHOE BO3JICICTBUE HA PACTUTENbHBIA U KUBOTHBIM MHUp. OxpaHa
PaCTUTENIBHOTO MU KUBOTHOrOo Mupa. OCHOBHBIE NPUHIUIBI OXPAHBI HPHUPOIBI.
Kpacabsie xHuru. Oco0o oxpansemblie mpuponanbie Ttepputopun (OOIIT).
Bboranudeckue casibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UYEJIOBEUECTBA U TMPUPOJIBI.
PanonanbHO€ ~ MPUPONIONOJIL30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no  cocmoAHUl0 OMOENbHLIX U008 U dkocucmem. (OcHoOBbI
9Kopeabuiumayuu dKocucmem U Ccnocobos 060pvObLI ¢  OUONOBPENHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JlemoHcTpanuu

Tabnuiel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arps3HeHue ruapocdepoy,
«3arps3HeHue nouBb», «[lapHukoBbIi 3dhexT», «Oco00 oxXpaHseMble IPUPOIHBIE
TeppuTOpun», «MoAeIH YIIPaBIIEMOTO MUPaAY.



O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX paCTeHUU U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yslbTaTaM OCBOCHUS
OOyJarOIIMMHUCST TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYaroUUMUCA POCCUUCKON
rpakIaHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHHIO, Haauyue Mmomusayuu K OOy4eHHUIO  OHMOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[CHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OHOJIOrMYECKOT0 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOIIOTUUECKOU KYJIbTYPHI,
cnocobHocmu cmasums NEIN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U TMPABOIMOPSIKY, YEJIOBEKY TPyJa U CTapllieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus
JIOJKHBI OTpa’XkaTh TOTOBHOCTh U CLIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O00IIeCcTBa, PacCHIUpEHHE >KHU3HEHHOTO
OTMBITA W OMbBITA JAEATEILHOCTUA B MPOIECCE peaIM3allui OCHOBHBIX HAmpaBiIeHUN
BOCIIUTATEIHLHOUN JESITEIHLHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s13aHHOCTEH, YBaXKEHHUE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIEATEIbHOCTH IIPH CO3aHUHN YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUU
OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYWUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJILHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHHMH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKON IpakIaHCKOU MIEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JIOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTUM, TMOHUMAHHUS 3HAYECHHS OHWOJIOTMM B TIO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexKIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIlMI0 M TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPya, 0OIIECTBEHHBIX OTHOIICHHUI;

IMOHUMAHUE YMOLIMOHAIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIMOHAJILHOTO 0JIaronoJIyYns:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MacHOro o0pas3a *KU3HU (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO YW KOMIIETEHTHOTO OTHOIIICHUS K COOCTBEHHOMY (DH3NYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHWE I1EHHOCTU TMPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIUAX, YIPOXKAIOIIUX 37]0POBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YIOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTHUBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATIBHON NEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud | pealu30BBIBATH
COOCTBEHHBIE KU3HECHHbIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKECHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBLIIIICHWE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB W OIEHKHM UX BO3MOXHBIX TMOCJIEACTBUMA s
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM W IMyTed HuX
peuieHus;

CIIOCOOHOCTH UCIOIB30BaTh MPUOOPETAEMBbIE MPU N3YYECHUN OMOJIOTUY 3HAHUS
M YMEHHMS TpHU PEIICHUU TMpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
MPUPOOIIOIb30BaHUEeM  (COONIOZICHNE  TpaBWJI  TOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCALLIMX BPE OKPYKAIOLIEHU PUPOJHON
cpele, YMEHHE MPOrHO3UPOBATH HEOJArONMPUITHBIE SKOJIOTHYECKHE TOCIIEICTBUS
MPEeANTPUHUMAEMBIX JIEMCTBUM U MIPEAOTBpAIATh UX;



HaJIM4KME PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMAIBHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYphl KakK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

MOHUMAaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HAaHUsA €€ pOJu B
(OpMHpPOBAaHUN PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKaloleM MHpE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOsIeM
COXPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTUM Il COBPEMEHHOM IMBUIIM3ALINU:
o0ecriedeHrss HOBOTO YpPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIILHON TPaMOTHOCTH oOydaroniuxcs, GopmMupyeMoi
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHMS, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IIOJy4yaeMble 3HAHUS [UJIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHS Ha OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C IENBI0 MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JAESITeNbHOCTH, TOTOBHOCTH OCYUIECTBIIATH
MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYATIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKIIIOYAIOT: 3HA4YMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAY4YHOM KapTUHbl MHpa U CHEHM(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
U CCJIEeI0BAHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbIE
yueOHble JeHCTBUS (TMO3HABATENbHbIE, KOMMYHHKATHUBHBIE, PETYJSATUBHBIC),
obecneunBaromye GopMupoBaHrue (yHKIUOHAIBHOW IPaMOTHOCTH U COLIMAJIBHOM
KOMIETEHIIMM  O0YyYarolMXcs; CIIOCOOHOCTh  OOY4YarOIIMXCS  MCIOJb30BaTh
OCBOCHHBIE MEKIUCUUIIMHAPHBIE, MUPOBO33PEHYECKHAE 3HAHUS U YHUBEPCAIbHbBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIBHOMN MPAaKTHKE.

B pe3ynbpraTe u3yueHuss OMOJIOrMM Ha YPOBHE CpPEeIHEro 001Iero o0pa3oBaHus
y oOyuatomerocss OyayT c@OpMHUpOBaHbBl I103HABATEIbHbIE YHHUBEPCAJIbHBIC
y4yeOHbIEe JEHCTBUS, KOMMYHUKATHBHBIE YHUBEpPCAJIbHbIE Yy4eOHbIE IEHCTBUS,
PEryJISTUBHBIE YHUBEPCAIIbHBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MertanpenMeTHbIE PE3yJbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOSITENILHO  (OPMYyJIMpPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEPHbIE MPHU3HAKH, YCTAHABIUBAThH
CBSI3U C IPyTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATUA JUIsl O0BsICHEHUS (DAKTOB U SIBIEHUMI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PAaCCYXICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENIbHBIE CPEACTBA JIsl TPEACTABICHHS CYIIECTBEHHBIX
CBSI3e M OTHOUIEHMH B M3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxke
IPOTUBOPEUHUI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
VCTOYHHKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepUaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB,;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYAIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMO/IEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILUICHUS, BIa/e€Th HAYYHOU TEPMHUHOJIOTHEN,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIATh IIPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUs], HAXOAUTh apTyMEHTHI U1 J0Ka3aTEIbCTBA CBOUX
YTBEPKJICHUI, 3a/1aBaTh MAPaMETPhl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYULIECTBJISITh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUrMHaJIbHbIE MOIXOJbl U pPELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIAPHOM JUTEparype, OHOJOTHYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH
UH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



GbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3TUYHBIE METOJbI MPU TMOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI yU4eOHBIX
3ajiay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJB30BAaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornueckoi nupopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TAOIHIIbI, PUCYHKU U
Apyroe);

UCIIONB30BaTh HAYYHBI fA3BIK B KayecTBe CpeACcTBa mpu padoTe ¢
OMOJOTMYECKOM HMH(pOpMalME: MPUMEHSATh XUMHUYECKUEe, (QU3NYecKhe U
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3allUThl  WH)OpMaIuw,
MH(GOPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBISATH KOMMYHHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHU IO CYHIECTBY OOCYKIaeMoW TeMbl (YMEHHME 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS MpejjiaraeMoun
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIMN PYTHX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHMS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI U pelIeHUU OUOIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOICHCTBUS MPU PEIICHUH YIEeOHOU 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX JEUCTBHM C Y4€TOM OOILIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJAMHHUPOBATH JICUCTBUS MO €€ IOCTHKCHUIO: COCTABJISITh IUIAH JCUCTBUU,



pacnpenensaTb poid C y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaTb pe3yJIbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOILINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHHWBATh HAEU C IO3ULIUUA HOBU3HHBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS Ul BBIABICHUS MpoOJEM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATEIILHO COCTABJIATH IIJIaH PEICHUS] TPOOIEMBI C YUETOM UMEOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsITh paMKH y4€OHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKON HpyAULIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh DPEILICHHUS 10 HX
CHIKEHHIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE ceDdsT U APYTHX:
IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,
IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AaHAIN3E pPE3yJbTaTOB
NEATEIBHOCTH;
NPU3HABAaTh CBOE MPABO U NPABO JPYIUX HA OLINOKU;
pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pPE3YNBTATBl OCBOECHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIedYeHHe
npoduibHoro  oOydeHusst  oOydaromuxcst  Ouonmorud. OHHM  BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTMH HayYHbIE 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUH 11O
OCBOCHHIO, UHTEPIPETALMN U NPEOOPa30BaHUIO 3HAHWM, BUJIbI JEATEIBHOCTH IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUE€OHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3ynabTaThl MPEACTABICHBI IO
rojiaM U3y4eHusl.

[TpenmeTHbIe pe3yabTaThl OCBOeHUS yueOHOTO mpeamera «buomorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeECT€ U POJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJIeM  palMoOHAJIBLHOTO
IPUPOAOIIOIB30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoIoruy;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATa0NIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuyenus (H. W. BaBuioBa — o 1neHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€IMHOOOpa3us
MOTOMKOB TEPBOT0 TMOKOJEHUS, PACUICIUICHHs, YUCTOTHl TaMeT, HE3aBUCHMOIO
HacienoBanuss [. MeHaensa, TrOMOJOrMYECKUX PSJOB B HACIEICTBEHHOU
n3meHunBoctd H. M. BaBuiiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJOTUYECKUX HCCICOBAHUSAX JKHUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHUE BbIACIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, paCTEHUH, J)KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pACTEHM, >KUBOTHBIX, 4YEJIOBEKAa, MPOLIECCOB KU3HEAEITEIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTabO0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpOoHOro TUIMOB MUTAHUSA, POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OpPraHOMJAMH KIETKH U HX
GYHKIHUSIMH, CTPOCHHEM KJIETOK PAa3HBIX TKAaHEHM W WX (QYHKIUSIMH, MEXIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pPAaCTCHWH, JKMBOTHBIX WM 4YEJIOBEKAa U MX
GYyHKIASIMHE, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMHU, MEXIY OSTallaMH
oOMEeHa BEIIECTB, ATanamMH KJIETOYHOIO MK U KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO PAa3BUTHS, T€HOTHUNOM W (EHOTUIIOM, (DEHOTUIIOM H
(dbakTopamMu cpenbl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHuM, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME APryMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTHIECKUE 3aa91, BBISABIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencrBamu, GOpMYIHpPYs I€JIb KCCIEIOBAaHUS, AaHAIU3UPOBATH IOJTYyYEHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OHoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJIYYCHHBIC  pe3yJbTaThl Ha  YUYEHUUYECKHX
KOH(DepeHIusX;

YMEHUE OILICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
o0acTv GMOJIOTHUHU U MEUIMHBI (KJIOHHPOBAaHUE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaNpaBlIEeHHOE N3MEHEHNE TeHOMA M CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oyayied mnpodeccrnoHaTbHOU
JESATEeTLHOCTH B 00JacTH OMOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CENIbCKOTO XO3A1CTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIIyOJIATh TO3HABATEIIbHBIHN
WHTEpEC, HANIPaBJIEHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NpOAODKeHNEe OMOJIOTMYECKOTO O00pa3oBaHWs B  OpraHU3aAlUSAX CPEIHEro
PO eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.



[IpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHUPOBAaHHHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KApPTUHBI MHpa, B ITO3HAHUHM 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJIOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHATIBLHOTO
MPUPOAOIIOIL30BaHUs, U B ((POPMUPOBAHUM IIEHHOCTHOT'O OTHOILIEHUS K MPUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHWUW, KOTOpas BKIIOYAET
ONpEJIEICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHJ, 3KocucTema, Ouocdepa), OMOIOTHYECKUE TEOPUU
(3BomonronHas teopust Y. J{apBuHA, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Bontouuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[x. Xapaum u B. BaiinGepra,
3apojpimieBoro cxoiactsa K. M. bopa), npaBuna (munumyma 1O. JluGuxa,
HKOJIOTUYECKON MUpaMHIbl SHEpruum), rumnoresbl (rumoreza «vupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IMO3HaHUS,
UCIOJIb3YEMBbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX O0BEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJIEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISABICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONATPUUECKOI0 U CUMIIATPUYECKOTO BUI000pa30BaHus,
BIMSHUSL  JBIDKYIIMX ~ CWJI  SBOJIIOIMM  HAa  TeHO(OHA  MOMyJsLuH,
MPUCTIIOCOOJIEHHOCTH OPraHu3MOB K cpefie OOMTaHMsI, YepeJOBaHUSl HAIlpaBICHUMN
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBS3M MEXIY IPOLECCAMU HBOJIIOLUH,
JBIKYIIIMMHU CHJIAMHA AHTPOIIOI€HE3a, KOMIIOHEHTaMU PA3JMYHBIX 3KOCHCTEM U
IPUCIIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYWTEIbHBIE  NPU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelle OOUTaHMs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€dl  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME aPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U Cpellbl OOUTAHUS, €AMHCTBA



YEeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpaHEHHsI MHOrooOpas3usi BHIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MTPUPOJIBI M YEIOBEUYCCTBA,

YMEHHE peniaTh OMOJIOTUYECKUE 3a]Ja4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OUOJIOTMYECKUMU MIPOIIECCaMH U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHITH JIA0OpATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
IpaBuJIa MpU padboTe ¢ y4COHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpeacTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, AaHAJIU3UPOBATH IOJIYYCHHBIC
pe3yNbTaThl U A€NIaTh BBIBOJBL;

YMEHHE y4YacTBOBaTh B Yy4eOHO-HCCIIENOBATEIBCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJIMIIUHE, MPOBOJAUMON Ha 0a3e HIKOJIBHBIX HAy4HBIX OOIIECTB, U
nyOdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYECHHYECKHX
KOH(epeHUusX;

yYMEHUE OLIEHUBATh TMIOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MpeaoTBpallleHUs
ri100aapHbIX M3MEHEHU B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymnieil mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCT OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBIIIUICHHOCTH, YTIyOJsATh TO3HABATENbHBIA WMHTEpPEC, HaIlpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOJODKEHHUE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 buoiiorus kak Hayka
2 JKuBble cucTeMBI U UX U3YYCHHE
3 buonorus knerku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKINH KIETKH 8
6 OOMeH BelleCcTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
7 HacnenctBennas uadopmarus u 9 05
peanu3anus e€ B KJIeTKe
8 JKnu3HEeHHBIH UK KIETKA 6 1
9 Crpoenue u GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3mHOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cHHTETHYECKass OMOTIOTHUS 4
17 PeszepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne /it HaumeHoBaHue pa3/ie/ioB U TeM T T MO S—— (uudposbie)
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 3apox/IeHUE U Pa3BUTHE SBOIOIMOHHBIX 4
MPEJICTaBICHU B OMOJIOTUI
2 Mukpo3Botous 1 €€ pe3yabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHSA — HayKa O B3aUMOOTHOIIIEHUSX
6 OpraHU3MOB U HAaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranu3msl 4 cpesja 0OuTaHUs 1.5
DKOJIOTUS BUJIOB U TOIYISAUN 0.5
9 DKoJorust cooo1EecTB. DKOJIOTHYECKUE 12 05
CHCTEMBI
10 buocdepa — rnmobanpHas sxocucrema 6
11 UenmoBek U OKpyKaromas cpeaa 6
12 PesepBHoe Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus, asrop JI.H. CyxopykoBa

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
https://rosuchebnik.ru/material/pasechnik-biologiya-5-klass-metodicheskoe-

posobie/

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://files.school-collection.edu.ru

http://ebio.ru/
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