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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmery "buonorus" (manee - Ouosorusi) Ha
ypOBHE cpeaHero oOiiero odopa3oBaHusi pa3paboTaHa Ha ocHoBe dDenepanibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanumny,
OI'OC COO, Konuemuuu mnpernogaBaHus ydeOHOTO mpenmera «buonorus» u
OCHOBHBIX TOJIOKEHHH (eiepanbHoil pabouel mporpaMMbl BOCIIUTAHMSL.

VYyebnsiii npeamer «buonorus» yriayOnénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJJHUM M3 KOMIIOHEHTOB TMpeAMeTHOU obnactu «EcrecTBeHHO-
HayuHble mpeaMmeTsl». CormacHo mnonoxenusiMm DPIOC COO mnpodunbHbIe
y4eOHbIE MPEIMEThI, U3y4aeMble Ha YriayOJE€HHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepennman  oOydeHUss Ha YpOBHE CpeAHero ooiiero oOpa3oBaHUA U
OpU3BaHbl O0ECHEUUTh MPEEMCTBEHHOCTh MEXJIY OCHOBHBIM OOLIUM, CPEeIHUM
o0IINM, CPeTHUM NMPOPEeCCHOHATBHBIM U BBICIIUM 0Opa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YUYEOHBIX TMPEIMETOB JIOJMKEH OBITh OpPUEHTHPOBAH Ha
IPUOPUTETHOE pelIeHNEe O00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIUX
3a/1ay, CBS3aHHBIX C MpodopueHTaleld 00yJarouuXxcs M CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JacTH HAy4YHOI'O 3HAaHUs, CBA3AHHOIO ¢ OMOJIOTHEH,
MEIUIUHOM, SKOJIOTUEN, ICUXO0JIOTUEN, CHOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHoMy mnpenmery "buomorusa" maér mpeacrtaBieHHe o
Heau M 3ajadax u3ydeHusi yueOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YPOBHE, OomnpeaesieT o0si3aTeNbHOe (MHBapUAHTHOE) TPEAMETHOE CO/IEPKaHUE, E€ro
CTPYKTYpUPOBaHHE 1O pa3fenaM W TeMaM, paclpelesieHre Mo Kiaccam,
PEKOMEHIyeT MOCJIeI0BAaTeIbHOCTh H3yUeHUs ydeOHOro marepuana ¢ Y4EToM
MEXIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSA3E€H, JIOTUKM Y4e€OHOTO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamme mno Ouonoruu
peanu30oBaH MPUHLIMI TPEEMCTBEHHOCTH C HU3yYEHHUEM OWOJOTrMUM Ha YpOBHE
OCHOBHOTO  oOmmiero oOpa3oBaHusi, Omarogaps 4YeMy MpPOCMAaTPUBAETCS
HAIpaBJIEHHOCTh HA TMOCJIENYyIOIee pa3BUTHE OWOJOTUYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJOTMYECKOTO MBIIUICHHS, MPEICTABIECHUNH O 30pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OepeKHOro OTHOILIEHUS K OKpY’Karomed mnpupoaHou cpene. B
nporpaMme 1o OHMOJOTMM TaKKe IMOKAa3aHbl BO3MOXXHOCTH Y4Y€OHOro mpeaMeTa
«buonorus» B peanmmszaiuu  TpedoBanuii DI'OC COO k nIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHbIM M MPEJAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
GbopMHUpPOBAaHWM OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIBHOW  JIEATEIbHOCTH
0o0yyarommxcsi M0 OCBOCHUIO COJepkKaHUsS OUOJOTMYECKOTO OO0pa3oBaHUsl Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUs.

VYyebnsiii npenMer «buonorus» Ha ypoBHE CpeaHEro o0Iero oopa3oBaHUs
3aBepuiaeT OMOJIOTMYECKOEe O0Opa3oBaHWE B IMIKOJE U OPUEHTUPOBAH HA



pacimidpeHre U yriyOjaeHue 3HaHHM O0y4aromuxcs O >KMBOM IPUPOJIE, OCHOBAX
MOJIEKYJISIDHOM W KJIETOYHOW OHMOJOTMH, 3MOPHOJOTMM W OHOJOTMU Pa3BUTHS,
TE€HETHKHU, CEJIEKINU, OMOTEXHOJIOTUH, SBOTIOLIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yyenne yueOHoro mnpenmera «buosorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYaIOIIMXCS K MOCIEAYIOUIEMY IOTYYEHHUIO
OMOJIOTHUYECKOro  00Opa3oBaHUsl B By3aX W OpraHU3alMsIX  CPEAHEro
npodeccroHanbHOro odpa3zoBanua. OCHOBY €ro CoAep X aHusl COCTABIISIET CUCTEMA
OMOJOrMYEeCKUX 3HAHWM, TMOJYYEHHbIX MpU  HU3YYEHHUH OOYyYaroLUUMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3J€jIOB OMOJIOTMM HA YPOBHE OCHOBHOTO
oOmero obpazoBanusa, B 10—11 knaccax 3Tu 3HaHWS TOJy4aroT pa3BuTHe. Tak,
paciiipeHsl U yrIyOJeHbl OHOJIOTMYECKHE 3HAHMS O PAaCTEHUSX, YKUBOTHBIX,
rpubax, OakTepusiXx, OpraHM3ME YEJOBEKa, OONIMX 3aKOHOMEPHOCTSIX JKU3HH,
JOTIOJTHUTENBHO BKIOYEHBI OMOJIOTHYECKUE CBEAEHUS IPUKIATHOTO U TOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIOIb30BATh KAaK OPUEHTHPHI JJI MOCIEIYIOLEro
BbIOOpa mpodeccun. Bo3MokHa Takke MHTerpanus OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMM, TOJYYEHHBIMU OOYHYAIOIIMMUCSA MPH H3y4YEHUU
($u3MKU, XUMUH, reorpaduu 1 MaTEMaTUKH.

CtpykTypa mporpammbl 1o ydeOHOMy Tmipeamery "buonorusa" otpaxaer
CUCTEMHO-YPOBHEBBII U HBOJIOLUMOHHBIM MOJIXOAbl K H3YYEHHIO OWOJIOTHU.
CoryiacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3aliu, 3BOJIIOIMN OPraHUYECKOI0 MHUpa Ha 3eMile,
coXpaHeHus OuoJIorMueckoro pasHooOpasusi 1iaHeTel. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOH Ouosioruu, 3MOpHOJIOTHU U
OMOJIOTHHM Pa3BUTHA, TEHETUKU M CEJEKIUHU, OMOTEXHOJOTUU M CHUHTETHYECKOMN
OMOJIOTHH, aKTyalIU3UPYIOTCS 3HAHUS OO0ydYaromuxcs Mo OOTaHHMKE, 300JI0THH,
aHaToMuu, Qusnonoruu uenoBeka. B 11 kjacce u3ydaroTCs HBONIOIMOHHOE
y4€HHUe, OCHOBBI SKOJIOTHH U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buomorms»  mpu3BaH  00ecmeYMTh  OCBOCHHE
oOy4JaronmMucs OMOJIOTMYECKUX TEOPUM U 3aKOHOB, UJIEH, TPUHIIUIIOB U MPaBUIL,
JeKalINX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTUHBI MUpa, 3HAHUH O
CTPOCHUHM, MHOTroOOpasMu M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IOIyJIsLuH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTUY, MPUKIAAHBIX aCHEKTax OMOJIOrMYeCKUX 3HaHuu. J{is
pa3BUTUSA M NOJJEP)KAHUS HHTEpeca oOydaroumxcs K OWOJIOTMHM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepuaa B COJAEPKaHUHU MPOTrpaMMbl
10 OMOJIOTUH MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHHUS U Pa3BUTHUSA
TOM WIM MHOW o0nacTh OWONOTMH, BKIJIAJJOM OTEUECTBEHHBIX M 3apyOeixHBIX
YU€HBIX B PEILICHUE BaXKHEUIINX OMOJIOTMYECKUX U KOJOTHYECKUX ITPOOIIEM.



[ens m3ydeHnust yaeOHOTO mipeameTa «bruonorus» Ha yriryOJIEHHOM YPOBHE —
OBJaJicHUE  OOYYaIOIMMUCA 3HAHUSMH O  CTPYKTYpHO-(PYHKIIMOHAJbHOU
OpraHM3allii KUBBIX CHCTEM pa3HOTO paHra MW MNpUOOpeTeHHUE YMEHUMH
UCIIOJIb30BaTh 3TH 3HaHUS B (OPMUPOBAHUM MHTEpEca K OMpeleEHHOM 00JIacTH
mpoecCHOHANbHON NIeITeNTbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOPY
y4eOHOTr0 3aBeJIeHUS JIJIsl TPOJAOTIKEHUS OUOJIOTHUECKOT0 00pa3oBaHuUsl.

JlocTikeHne 1enu u3ydeHuss ydyeOHoro nmnpeamera «buosorus» Ha
yriyOIEHHOM ypOBHE 00€CTIeYnBAETCS PEIICHUEM CIICTYIONTUX 3a/1a4:

OCBOCHHE OOYYAIONUMHUCS CUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIEMIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHUH, MHOTI000pa3MM M OCOOCHHOCTSX OHOJIOTHYECKHX CHCTeM (KIIeTKa,
OpraHu3M, MOMYJISIINS, BU, OMOTeo1eH03, Onocdepa); O BHIIAIONUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHHE OOydYaroumxcsi ¢ MeTOAaMu TMO3HaHUs >KUBOM MPUPOJIBI:
UCCJIEIOBATENIbCKUMHU  METOJIJaMUi  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOW U
KJIETOYHOM OHOJIOTMH, SMOPHOJOTMA W OHOJIOTMHM pa3BUTHUS, TEHETHKU U
CeJeKIMU, OWOTEXHOJOTUH W CHUHTETHMYECKONW OWMOJIOTUM, MaJICOHTOJOTHH,
9KOJOTMHU);  METOJaMU  CaMOCTOSITEIbHOTO  MPOBEACHHUS  OMOJIOTMYECKHUX
UCCJIeIOBaHUM B JabopaTopun W B mpupone (HabOmoleHue, H3MepeHue,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJaZicHUE OOYYaOIIMMUCS  YMEHHUSMH: CaMOCTOSITEIbHO  HAXOJIUTh,
aHAJIM3UPOBATh M HCIIOJIB30BAaTh OWOJOTHYECKYI0 HH(GOPMAIHIO; TOJIb30BaTHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJHMKOHN; YCTaHABIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTHM U  COIUAIBHO-DKOHOMUYECKHMMH U  OKOJOTUYECKUMHU
npo0jemMaMu 4YeJOBEYECTBa; OLIEHHWBATh IOCJIEACTBUS CBOEM JEATEIbHOCTH IO
OTHOIIEHUIO K OKpY)Karomeil MpUpOIHON cpele, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO0  OKPYXKAIOIMMX  JIIOACH; OOOCHOBBIBATH ¥ COOJIOJATH  MEpHI
npoHIIaKTUKA MH(EKIIMOHHBIX 3a00J€BaHUl, MPABUIIA MOBEACHUS B MPUPOJE U
oOecrieueHnss 0€30MaCHOCTH COOCTBEHHOM >KM3HEAESTENbHOCTH B UPE3BbIYATHBIX
CUTyallsiX MPUPOJAHOTO U TEXHOTEHHOI'O0  XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00YyYaIOIMKUXCSI UHTEJUIEKTYIbHBIX U TBOPYECKHUX CIIOCOOHOCTEHM
B IMpOIIECCE 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBHITUSIMU U COBPEMEHHBIMHU
UCCJICIOBAHUSIMU B OHOJIOTUM, DEIIAEMbIMU €10 MPOOJIeMaMH, METOJI0JIOTHEeN
OMOJIOTUYECKOTO UCCJIEI0BAHHUS, MPOBEICHUS AKCIIEPUMEHTATBHBIX
UCCJIEIOBAHUM, pelIeHus] OMOJIOrHYeCKUX 3a7a4, MOJEIMPOBAHUS OMOJOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YyYaIONUXCsl IICHHOCTHOT'O OTHOIIEHUS K KUBOW MPHUPOJIC B
IIEJIOM M K OTJIETIbHBIM €€ 00BhEKTaM U SBICHUAM; (HOPMHPOBAHUE IKOJIOTHIECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYypbl TIOBEIACHUS B TPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHUH;

npuoOpeTeHre  OOydYaloIMUMHCS  KOMIETEHTHOCTH B palMOHAIHLHOM
IPUPOJIONOIL30BaHUU  (COOJIOICHUE TPaBU TOBEJACHUS B MPUPOJE, OXPaHBI
BUJIOB, 9KOCHCTEM, OHMoc(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3J0POBBS
OKpyXKaromux JroAeil  (cobmrogeHuss Mep npoduiaktuka — 3a00JeBaHUMH,
obOecrieueHrne OE30MACHOCTH JKU3HENEITEIbHOCTH B YPE3BBIYAMHBIX CHUTYaAIUAX
OPUPOJHOTO H  TEXHOTCHHOT'O  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B MOBCETHEBHOMN KU3HU;

CO37laHME  yCIIOBUWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOydYarOIIMMHCS
VH/IMBUTy aJIbHOU oOpa3zoBaTeabHON TPaCKTOPUH, CIOCOOCTBYIOIIECH
nocieayomemMy MTpodecCHOHATPHOMY CaMOOIPEICICHUIO, B COOTBETCTBUU C
UHMBUYAJIbHBIMUA UHTEpPECAMU U OTPEOHOCTSIMU PETHOHA.

OO6miee uncIo 4acoB, OTBEACHHBIX HA M3y4YeHHE OWOJIOTHU Ha yriayOJIeHHOM
ypOBHE cpeaHero obmiero oopa3oanus, coctaBimsier 204 waca: B 10 xmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 yaca (3 gaca B HEJETIO).

OT60p opraHu3alMoHHBIX (HOPM, METOJIOB U CPEIACTB OO0yuYeHHUS OUOJIOTHU
OCYIIECTBIISIETCS ¢ YU4ETOM CHenuUKU ero COoJep)KaHHus U HaMpaBJIEHHOCTH Ha
POJIOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHWsI B OpraHU3AIMsIX CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIET0 00pa30oBaHUs.

OO0s3aTeNbHBIM yCIOBUEM MPU 00YYEHUN OMOJIOTHH Ha YTIyOJEHHOM YPOBHE
SBJISIETCSI TIPOBEJICHUE JIA0OPAaTOPHBIX M TpakTUdeckux pador. Takxke ydactue
00yJaronuxcsi B BBIMIOJTHEHUU MPOCKTHBIX M YUEOHO-HCCIIEA0BATEIBCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEIEIACTCS ydYWTeJIeM Ha OCHOBE HMCIOIIHUXCS
MaTepPHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

ConepxaHue TporpaMMbl, BBIACICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyiapcTBeHHoO# utoropoit arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHast Ouonorusi — KOMIUIeKCHas Hayka. Kpatkas ucropusi pa3BUTHS
Owomoruu.  buonormyeckne HayKu M HW3yYaeMble ~ MMHU  MPOOJIEMEI.
OyHIaMEHTAIBHBIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIC HWCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHne OHOJOTMU B (OPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl Mupa. Ilpodeccun, cBszanHbie ¢ Ouonorueil. 3HaueHUE OUOJIOTHH B
MPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKAa: MEAULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOJIBI.

JdeMoHCTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
VY. I'apseui, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, 1. . Meuynukos, H.
U. BaBuiios, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTHHM C APYTHMH Haykamm», «Cucrema
OMOJOTHYECKHX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YYEHHE

XKuble cucteMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA KHBBIX
CUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M IIEJIIOCTHOCTb,
CJIO0XHOCTb W YNOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHu3auus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYMBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHu3allMid KUBBIX CHCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIN,
TKAHEBBIH, OpPraHW3MEHHBIM, MOIMYJISIIUOHHO-BUI0BOMH, AKOCUCTEMHBIN
(Onoreouenotuyeckuit), ouochepusiii. Ilpoueccol, Hpoucxondlive B KHUBBIX
cucremax. OCHOBHbIE TpHU3HAKK KuBOro. JKu3Hb kKak (opma CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaromine >KUBbl€ CUCTEMBI HAa PA3HBIX YPOBHAX OpraHU3alUU.

N3yuenune xuBbix cucreM. Metonsl Ouosiormueckoil Hayku. HaOmionenue,
U3MEpPEHHE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre o 3aBuCUMON U
He3aBUCUMOM 1niepeMeHHOU. [lnanumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux maHHbIX. OTIeHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTatoB. [IpuumHBI WCKaXXE€HUS PeE3yJbTATOB JSKcrepuMeHrta. llonsarue
CTaTUCTHUYECKOTO TECTA.

JdeMoHCcTpanuu



Tabmuubr u cxembl: «OCHOBHBIC TPU3HAKU KU3HWY», «buonorndeckue
cuctembl», «CBOWCTBAa XMBOW MaTepum», «YPOBHH OpraHU3alMy KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJOBEeUecKoro opranusma», «buoreomenos», «buocdepa», «MeTomabl
U3YUYCHHUS )KUBOU TPUPOJIBI».

OGopynoBanue:  jaboparopHoe  oOopyaoBaHuE Il  TMPOBEICHUS
HAOJII0ICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE PaA3IMYHBIX METOJIOB IIPHU
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHANbHAs eauHuLA >kuBoro. Vcropus
oTkpbITUs KiIeTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. 11IBanH,
M. Ilneiigen, P. BupxoB). OCHOBHBIE IOJIOXKEHUS COBPEMEHHOH KIIETOYHOU
TEOPHHU.

MeTtoabpl  MOJIEKYJAPHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMUS,
xpoMmartorpadusi, 3eKTpodopes, METOJl MEUYEHBIX aTOMOB, au(dEepeHIHAIbHOES
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢huxcuposannvix
K1emoK. DIEKTpOHHasi MUKpockonus. Koughoxanvuas muxpockonus. Bumanvhoe
(npudicuznernHoe) uzyueHue Kiemox.

JdemoHcTpanuu

[Toprpetsr: P. I'yk, A. Jleenryk, T. IlIBann, M. llnelinen, P. Bupxos, K. M.
boap.

Tabmuupbl u cxembl: «CBETOBONH MHKPOCKOIM, «DIEKTPOHHBI MHKPOCKOID,
«Vcropust pa3BUTUS METOJIOB MUKPOCKOTIUIY.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpenapaTrbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAJIbHBIX KIJIETOK.

IIpakTnueckas padora «M3ydeHne MeETOAOB KIETOYHOM OHOJIOTUU
(xpomatorpadus, smexkrpodope3, maudPepeHnaTbHOS EHTPUPYTHPOBAHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMUYECKUI COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTBHI.
Boga u e€ ponap Kak pacTBOPUTEINS, PEAreHTa, y4acTHEe B CTPYKTYpPHUpPOBaHUU
KJIETKH, TEIUIOPEryisiuu. MuHepanbHble BEUIECTBA KIETKH, UX OMoOJIorHMuecKas
poJib. POJIb KATHOHOB Y aHUOHOB B KJIETKE.

Opranuyeckue BeIlIECTBA KIETKUA. buonormyeckue mnonaumepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0enKkoB. CTPYKTypbl OelKOBOUM MosieKybl. [lepBuuHnas
CTpYKTypa Oenka, MENTHAHas CBA3b. BTOpuyHas, TpeTUYHas, 4YEeTBEPTUYHAS
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Kraccudukarmss — OeiakoB.
buonoruueckue Qynkiuu 6enkoB. Ilpuonul.



YraeBoasl. MoHOCaxapubl, AMcCaxapuibl, OJIMTOCAXapUIbl U OJIHCAXaPU/IbI.
O6mwmii 1aH CcTpoeHHs U (PU3HKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIMMN yTiIeBOIOB.

Jlunuapl. M'mapodunbHO-THAPOGOOHBIE cBOMcTBa. Kitaccudukarys Tunuaos.
Tpurnunepunsbl, ¢GocPomunuasl, BOCKHU, cTepoubl. buomornueckue QyHKIMH
munuioB. OOI1IMe CBOMCTBA OMOIOTHYECKUX MEMOPAaH — TEKYUYeCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHUIO, TTOJTYTIPOHUIIAEMOCTb.

Hykneunoseie kucnorsl. JJHK um PHK. CrpoeHune HYKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpunmun xommuiementapHoctu. [Ipasmino Yapradda. Crpykrypa
JIHK — nBoiinasi cnupans. Mectonaxoxaenue u ouonornueckue gynknuu JJHK.
Bunpel PHK. ®ynkuuu PHK B kieTke.

Crpoenue monekyiabl AT®. Makpospruueckue cBszu B Mosekyiae ATO.
buonoruueckue ¢pynkiuu ATD. BoccTaHOBIIEHHBIE TEPEHOCUUKH, UX (QYHKIUU B
kietke. [pyeue wykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoovl cenomuku, mpancKpunmomMuKu, npomeoMuKiu.

CrpykTypHass OHOJOTHs: OMOXUMHYECKUE U OMO(DHU3NYSCKUE HCCICIOBAHUS
COCTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl Ouomonekyl. Moodenuposanue
CMPYKmMypsl U QYHKYUi OUOMONIEKYL U UX Komniekcos. Komnvromephwiii Ouzaiin u
OpeanuyecKull CUHme3 OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanuu

[Toptperst: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Juarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOU
npupone», «PacnpenereHne XuMAYECKUX 3JIEMEHTOB B JKUBOU MPUPOAEH.

Tabmuubr u cxemsl: «llepuogudeckas TabmUIa XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHne MoJIeKyJibl BOJbI», «BelecTBa B cocTaBe opraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl OENKOBOM MOJEKyJbD», «CTpoeHHe MOJIEKYI
yriieBoioB», «CTpoeHne MOJIeKysl JUnuaAoBy», «HyKIEHMHOBBIE KUCIOTHI»,
«Crtpoenune monekynbl ATOy.

OO6opyaoBaHue: XMMHUYECKasi MOCyAa U 000pyI0BaHHUE.

JlabopaTtopHas paGora «O6Hapyx)eHHE OEITKOB C TOMOIIBIO KAYeCTBEHHBIX
peaKIuii.

JlaGoparopuass  paGora  «lccnemoBaHue — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJIEHHBIX U3 KIIETOK Pa3JIM4YHbIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKIUM KJIETKH

Tumnbl KIETOK: JSyKapuoTUueckas W mpokapuoruyeckas. CTpyKTypHO-
(yHKUIHOHATbHBIE 00pa30BaHUs KIETKU.



CrtpoeHne mpokapruoTHIEeCKOM KiteTku. Kilerounas cTeHKka OaKTepHil U apXei.
Oco0eHHOCTH CTPOEHUSI TeTepOTPO(PHONM M aBTOTPO(HOH MPOKAPHUOTUYECKHX
KJIETOK. MecTo U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue u (bYHKIMOHUPOBAHHE DYKapUOTUYECKOU KJIETKHU.
[Ina3smarnueckass wmemOpana (rorazmanemma).  CTpykTypa IJIa3MaTUYeCcKoOn
MeMOpaHbl. TpaHcoOpT BELIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: MaCCHUBHbBIN
(muddy3us, obnery€énHas auddys3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
aKTUBHBIA TpaHcnopt). [lomymponurniaeMmocts MeMOpanbl. PabGorta Hatpuii-
KaJMeBOr0 Hacoca. DHJIOIMTO3: MUHOIMTO3, (arouuTo3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIIMHU KJIETOYHON CTEHKU PACTEHH, TpHOOB.

Huronnazma. [lurozons. Lutockener. JBukenue nurorazMbl. OpraHousl
kiaeTku. OpHoMeMOpaHHBIE OpPraHOWIbBl KIETKU: JHAOIUIa3MaTHuYecKas CeTh
(OIIC), ammapart I'ompmku, TU30COMBI, UX CTpoeHHE M (YHKIUH. B3anMocBs3b
OJTHOMEMOpaHHBIX OPraHouAOB KIETKH. CTpOeHHE TpaHyJISPHOIO PETHKYJIyMa.
Mexanuzm nanpasnenus oeakos 6 IIIC. CuHTe3 pacTBOpUMBIX OeinkoB. CHUHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyJisipHBIA)  SHIOIUIA3MATHYECKUIN
petukynym. CekperopHas QpyHkuusa anmaparta ['onbmxu. Moougurayus benkoe 6
annapame [ onvoxcu. Copmuposka oenkoe 6 annapame [onvoxcu. Tpancnopt
BEIIECTB B KieTke. Bakyonu pactutenbHbIX KiIeToK. KieTounsiit cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOWABI  KJIETKW:  MHUTOXOHJPHWH,  ILIACTUIBL
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u GyHKUMM MUTOXOHApUN u 1iactui. llepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (POTOCHUHTE3UPYIOUIMX  3YKapHOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIIIACTHI BBICIIINX PACTEHUM.

HememOpanHbie opranoupl kieTkn CTpoeHue U (pyHKUUHM HEMEMOpPaHHBIX
OpraHoOU/I0B KJIETKH. Pu6ocomel. Ilpomedsicymounvie Qunamenmeo.
MukpodunaMeHTbl. Axkmunogvle Muxkpoguiamenmol. MplllIeUHbIE  KIETKH.
Axmunosvie KOMNOHEHmMbl HeMbluleuHblx Kiemok. Mukporpy6ouku. KinetouHslil
ueHtp. CrTpoeHHe M JBUKEHUE KIYTUKOB U pecHUYEK. MHUKpOTpyOOUKH
nuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. MomopHnule benxu.

Anpo. Obonouka sapa, XpoMaTUH, KapuoILia3Ma, SPBIIIKUA, UX CTPOECHUE U
¢byukunu. SnepHsiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacmoyioKeHUE
XpoMOCOM B UHTepha3HOM slpe. JIyxpomamuu u cemepoxpomamur. benku
XpOMaTWHAa — THUCTOHBL. Jlunamuxa sdepHou 00010YKU & Mumo3se. Sfoepmbiil
Mpancnopm.

Kinerounsie BkitoueHusa. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK SYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHO).

JdemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHUE 3yKapuOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KIETKW», «CTpO€HHE  pacTUTEIbHOW  KIEeTKW», «CTpoeHue
MUTOXOHAPUNY, «Anpo», «CTpoeHne MpOKapHUOTUYECKON KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl PacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOMpenapaThl 0aKkTepralbHbIX KIETOK.

JlaGoparopuass pabGora «l3ydyeHue CTpPOEHHS KIETOK Pa3IUYHBIX
OpraHu3MOB).

IIpakTnuyeckas padora «/3ydeHue CBOMCTB KICTOUHON MEMOPAHB.

Jlabopatopnas padGora «JVccnemoBaHue mniazMonM3a M JIEMJIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas  paGora  «l3yueHue  [ABWKEHUS  LMUTOILIa3Mbl B
PACTUTEINIBHBIX KIIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpalleHie JHEPIUU B KJIeTKe

AccUMMIIALINS ¥ TUCCUMIISILIUS — JIBE CTOPOHBI MeTabom3Ma. Tumnsl oOmMeHa
BEIIECTB: aBTOTPO(HBIN W TeTepoTPOQHBIA. YdUacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OJHEpPreTHYeckoe oOecrnedueHue KIeTku: mnpeBpauieHue ATD B
oOMeHHBIX Tmporeccax. DepMEeHTATHUBHBIM XapakTep peakuuil KIETOYHOIO
MeTabonu3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JICUCTBUSI.
Kodepmentsl. Otnuunst GepMEHTOB OT HEOPTaHUYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakIuii OT pa3aIuYHBIX (PAKTOPOB.

[lepBruuHBI CHHTE3 OpPraHUYECKUX BemIECTB B KieTke. DortocuHTes.
AHOKCcucenHbIll U OKcuceHHblll omocunmes y odaxmepui. Ceemocodoupaioujue
nuSMeHmvl U NUSMEeHMbl PeakyuoHHo2o yeumpa. Poap XJI0pominacToB B IpoLecce
¢dotocunreza. CeroBas U TeMHOBast Gasbl. Pomoovixanue, Cs., Cs. u CAM-munuwi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pasznudHbiX (HaKTOpOB
Ha CKOpocTh (poTocuHTE3a. 3HaUeHnEe (HOTOCHHTE3A.

XEeMOCHUHTES. Pa3HooOpasue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpUGUIUpYIONIMEe OaKTepuu, >Xele300aKTepuu, CepoOAKTEPUH, BOIOPOJHbBIC
OakTepuu. 3HaUYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaer Opoxenus. [IpoaykTel OpokeHHS W WX
UCIIOJB30BaHNE YEJOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl KaKk OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAuTE N O0JIe3HEH.

AspoOHbIe OpraHU3MBbl. Dranbl AHEPTEeTUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCTOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonoruyeckoe okuciieHue, UIU KIECTOYHOE JbIXxaHue. Pojib MUTOXOHAPUIA B
mpolieccax ouosornyeckoro okucieHud. [ukmiueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeuss memopanno2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmaszwel. IlpeumyiiecTBa a’poOHOTO IMyTH
oOMeHa BelecTB nepes aHadpoOHbIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

[Moptpetsr: k. Ilpuctin, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «POTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenkay, «CtpoeHue hpepMeHTay, « XEMOCUHTE3Y.

OO6opynoBaH#e: CBETOBOM MHMKPOCKOI, 00OpYAOBaHHUE JUIsl TMPUTOTOBICHUS
MOCTOSTHHBIX 1 BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGoparopuass padora  «l/3ydyeHuMe  KaTalUTUYECKOW  aAKTUBHOCTH
(bepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTalasbl)».

JlabopaTtopHas padora «M3ydeHue (epMEHTATUBHOTO pACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIIETKAX).

JladbopaTopuass pabdora «CpaBHeHue mporieccoB (OTOCHMHTE3a U
XEMOCHHTE3a».

JladopaTopHasi padoTa «CpaBHEeHHE MPOIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuuu matpudnoro cuHte3a. [IpuHIMI KOMIUJIEMEHTAPHOCTU B PEAKIIUSAX
MaTPUYHOIO CUHTE3a. Peanuzanus HacneacTBeHHON MHGopManuu. [ eneTnyeckuii
KOJI, ero cBoucTtBa. TpaHckpumnius — Marpuudbeil cuHte3 PHK. I[Ipunumme
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnanus u e€ sransl. Yuactue Tpancnoptbeix PHK B 6uocunTtese Genka.
VYcnousi O6mocunre3a Oenka. KomupoBanwe ammHOkucior. Pombp pubocom B
OuocuHTE3€E OenKa.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalusi reHoma y
IPOKApUOT U DPYKApUOT. Perynsius akTUBHOCTUM T€HOB y MPOKApUOT. [ 'mrmoresa
onepona (®. XKako0, K. Mano). Monexynapusie mexanuzmvl IKCNPeCccull 2eHO8 y
aykapuom. Ponb xpomamuna 6 peeynsiyuu pabomsi 2enos. Perynsuus 0OMEHHBIX
npolieccoB B kieTke. Kinerounslii romeocras.

Bupycsl — Heknerounsie GOpMbl )KU3HU U 00JIMraTHbIe napa3uthl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OakTeprnodaroB. JKusHeHHbIll YUK
HHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

Bupychbie 3aboneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITN]J], COVID-
19, conmanpHbIe U METUIIMHCKUE TIPOOJICMEI.

Buoungopmamuxa: unmezpayus u ananuz b6orvuux maccusos («bigdatar)
CMPYKMYpHuIX buonocudeckux oanHvlx. Hanomexunonoeuu 6 buonoeuu u meouyune.
LIpoecpammupyemvie ynxyuu 6eakos. Cnocodovl 0ocmasKu 1eKapcms.



JdemoHcTpanuu

[Toprpetsr: H. K. Konbnos, /I. 1. IBanoBCkui.

Tabmuubl u cxembl: «brocunres Oenkay, «I'eneTnyeckuit kon», «Bupyco»,
«bakrepuodarm.

IIpakTHyeckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ’KusHeHHBIN HUKJI KJICTKH

Knerounslii 1uki, ero mnepuoasl W peryisiuug. WMuTepdaza u  MUTO3.
OcoOeHHOCTH TMpoLIecCOB, MpoTeKarouux B HHTep¢aze. [loaroroBka KieTku K
nenenuto.  I[lpecunretmyeckuit  (MOCTMUTOTUYECKHM),  CHUHTETHYECKHM U
NOCTCUHTETHYECKUH (MPEMUTOTUUYECKUI) TEPUOBI HHTEP(DA3HI.

Marpuunbiii cunte3 JIHK — perukanms. [Ipunuuner permkanuu JHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUICIBHOCTb.
Mexanusm pernkaunn JIHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIA HAOOp KIETKM — KapuoTuil. JIUIUIOMAHBIA U
raliouHbIi  Habopbl XpoMocoM. ['omosornunsle xpomocombl. IlosoBbie
XPOMOCOMBI.

Henenne kietkn — MuTo3. CTaauu MHUTO3a M NIPOUCXONAIIME B HHUX

npoueccel. Tunel muto3a. KapuoknHe3 n nuToKMHE3. buonmorndeckoe 3HaueHUE
MUTO3a.

Perymamusa murorndeckoro nukia kKierkd. lIporpammupyemas kiierouHas
ru0esb — arnomnros.

Kinerounoe spo, XpoMocombl, (PyHKIIMOHAJIbHAsI T€HOMHUKa. MexaHuzmbl
nponugepayuu, oupgepenyuposxu, cmapenus u eubenu xiemox. «ljupposas
KliemKkay — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuiel u cxeMbl: <«OKU3HEHHBIM MUK KIETKW», «Mwutody», «CTtpoeHue
xpoMocom», «Permukarus JTHK.

OO6opyioBaHKE: CBETOBOM MUKPOCKOI, MUKpoIpenaparsl: « MUTO3 B KIIE€TKaxX
KOpEIIIKa JTyKa.

JlabopaTtopnas  paGora  «lM3ydyeHMe  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlabopaTtopHas padora «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenne u yHKIUN OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcCOoOEHHOCTH  CTPOEHUSI U JKUBHEJACATEIBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OIHOKJIETOYHbIE TI'pPUOBI, OJHOKIETOUYHBIC
BOJIOPOCIH, APYTUE NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.



B3auMocBsI3p 4acTel MHOTOKIETOYHOrO OpraHu3ma. TKaHW, OpraHesl H
cucteMsl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHasl,
MOKPOBHAs, MPOBOJSIAS, OCHOBHAas, MexaHudyeckasd. OCOOCHHOCTH CTpOEHUS,
GbyHKIUN U pacoNiOKEeHHS TKaHEH B opraHax pacTEeHUM.

TKaHU KMBOTHBIX U YEJOBEKA. THIbI KUBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCMHUTENbHAS, MbllleuHas, HepBHas. OCOOCHHOCTH CTpOEHUS, (PYHKIHUN WU
pacmnoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TIeHEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl U
CHCTEMBI OPTaHOB KUBOTHBIX U YeoBeKa. DYHKIIUU OPTraHOB U CUCTEM OPTraHOB.

Omnopa Tena opranusmMoB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX WU
MHOT'OKJIETOUYHBIX KMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEN.

JIBmxeHne  opraHu3MoB. J[BHJKEHWE  OJHOKJIETOYHBIX  OPraHMW3MOB:
aM&0OUIHOE, JKTYTUKOBOE, PECHUYHOE. JIBHKEHHME MHOTOKJIETOYHBIX PacTeHHI:
TPOIIU3MBI M HACTUHU. JIBHIKEHME MHOTOKIIETOYHBIX MKMBOTHBIX M YEJIOBEKA:
MblIlieuHasi cucrema. Pednekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Tutanue opranusmoB. Ilormomenue BOABI, YIVIEKMCIONO rasa |
MHUHEpPAJIbHBIX BEUIECTB pacTeHUsIMU. Ilutanue XKUBOTHBIX. BHyTpuUIlOn0oCTHOE U
BHYTPUKJIETOUYHOE NulleBapeHue. [IuTaHne MO3BOHOYHBIX MUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBaputenpHbie kene3bl. llumieBapuTenbHas
CHUCTEMa YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue skuBoTHbIX. [uddysus
ra3oB 4€pe3 NOBEPXHOCTh KIEeTKH. KoxxHOe npixanue. /[pIxarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. [[pixaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE  YCJIIO)KHEHUE CTPOEHUSI JIETKMX IO3BOHOYHBIX YKUBOTHBIX.
JIpixaTenpHas cucrema 4esioBeka. MeXaHu3M BEHTWISUUM JIETKUX y MNTUL U
MiIeKonuTaromux. Perymsius apixanus. J{prxatenbHpie 00bEMBI.

TpaHcrOpT BEIIECTB y OPraHW3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTCHUM.
Tpancriopr BemecTB y KUBOTHbIX. KpoBeHOcHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE CcOCyAbl M KpoBb. Kpyru kpoBooOpailleHHsl. DBOJIOIUOHHbBIC
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMbI IMO3BOHOYHBIX >KMBOTHBIX. PaboTta
cepaua u €€ peryJisinus.

Beigenenue y opranusMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CokparutenbHble Bakyonu. Opranbel BbiaeneHus. OunbTpanus,
CeKpelusi U 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl pa0OThl OPTaHOB BhIACICHUSI.
CBsI3b MOJIOCTH TEJIa C KPOBEHOCHOM M BBLAECIUTENBHON cucTemMaMu. Beiaenenue y



MTO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne m (QyHKIMOHUPOBAHUE
He(poHa. OOpazoBaHHE MOYM Yy YEIIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHu3moB. CHopsl
OakTepuil M UUCTHI MPOCTEHIMX. 3alUTa Y MHOTOKJIETOYHBIX pACTEHUM.
Kyrtukyna. Cpencta macCUBHOW M XUMHUUYECKOM 3a1IUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKPOBBI M HMX MPOU3BOJIHBIC.
3ammTa opranusMa ot Ooje3Hed. IMmyHHas cuctema uenoBeka. KieTouHbiii u
TYMOPaJIbHBIA UMMYHUTET. Bpoxa¢HHBIN W NpuUOOPEeTEHHBIN crenupuIecKuii
UMMYHHTET. Teopusi KIOHaIbHO-celeKTUuBHOro ummyHnurera (I1. Opmux, @. M.
bepuer, C. ToneraBa). BocnaiimrenbHble OTBETHI OPraHu3MOB. Poiib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Paznpaxxumocts u  perymsauus |y OpranusmoB. Pazmpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumocTs ©  peryjanus y
pactenuii. PocToBbIE BENIECTBA U UX 3HAYCHHUE.

HepBHast cucrema u pediexkropHas peryasuus y KUBOTHbIX. HepsHas
cucTeMa M €€ OTJeibl. DBOJIOLHOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTHeNbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Pediekc u
pednexTopHas ayra. be3ycioBHbIE U YCIIOBHBIEC PEDICKCHI.

['ymopanbHass perynsiuus U SHAOKPUHHAs CUCTEMA >KMBOTHBIX M UYEJIOBEKA.
JKenes3pl HDHOOKPUHHOM CHCTEMbI M HMX TOPMOHBI. JleMcTBME TOPMOHOB.
B3auMoCBsI3b HEpPBHOW UM 3HIOKPUHHON cucTteM. ['Hnoramamo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toprper: W. I1. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCTH», «MHOTOKIETOUHBIC
Bojopociamy», «bakrepumn», «lIpocreiimme», «Opranbl HBETKOBBIX PACTEHHI»,
«CuctemMpl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanm pacrenuii», «KopueBbie cuctembry, «CTpoeHue cTeds,
«CTtpoeHue nIMCTOBOM MIACTUHKW», «TKaHU KHUBOTHBIX», «CKEJIET 4eOBEKa»,
«lTumeBapurenbHass cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMaY, «HepBHas cuCTEMaY, «Koxay, «MpIeyHast cucrTemMay,
«BpienurenbHas cucTeMay, «IDHIAOKpHUHHas cucteMa», «CTpOEHHE MBIIIIbIY,
«AMmyHUTETY, «Ku11e4ynonooCTHEIC, «Cxema  TIMTaHUA  PACTEHUI,

«KpoBeHOCHBIE CHUCTEMBl TTO3BOHOYHBIX JKMUBOTHBIX», «CTpOoeHHE THJIPHDY,
«Ctpoenne niaHapun», «BHyTpeHHee cTpoeHue 10XkaeBoro uepss», «HepBHas
cucteMa pbiO», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecmbikatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MiIeKonuTaomux», «HepBHas cuctema yenoBekay, «Peduexc.



O6opyaoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, pPaKOBUHBI MOJUIIOCKOB, KOJUIEKLIUU
HAaCEKOMbBIX, UIJIOKOXKHUX, dHUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHMil pa3HbIX OTAEJIOB, BIAXHbBIE IMpenapaTbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUJICKIMM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opy0BaHuE ISl IEMOHCTPALIMK IOYBEHHOI'O U BO3JIYIIIHOI'O MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u 0elIKoB Moj JiedcTBreM (GepMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTeJIbHBIX JBUKEHUI, MOJIEJIA TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHuasi padora «/3yyeHrne TKaHEN PaCTCHUIN».

JlaGopaTopHasi pabora «/3yyeHre TKaHEN KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opraHoB IBETKOBOTI'O PACTEHUS.

Tema 10. PazMHoOXKeHUe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrnojoe (BKJIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CHOPYJISIUS,
dbparMeHTanus, KIOHUPOBAHUE.

[TomoBoe pa3smuoxenue. [lomoBbie kileTkH, WM rameTtel. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B menose. Kpoccnnrosep. brosorndecknii cMbICIT
Melo3a M TMOJOBOro Iporecca. Meio3 UM €ero MecTo B JKM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pazputue. I'amerorenes y >kMBOTHbBIX. [1010BbBIE JKETE3bI.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorene3 u oorere3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnogoTBOopeHre U AMOPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoOBI
OILUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [laprenorenes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 2n1asHvIX NPodIEM IMOPUOTIOCUL.
Konyenyua mopgoecenoe u mooenu mopgoeenesa. Cragun >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHupoeannoe Opobdnenue. bracmyna, munol
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIONINUX. 3apOJIbIIIEBbIE JIMCTKU
(ractpynsiuust). 3akiiajika OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3auMHoe
BIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (SMOpUOHATbHAS HMHIYKIUA).
3aknagka TUIaHA CTPOEHUSL JKMBOTHOIO KAaK — PE3YyJbTaT HMEPAPXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrusHue Ha >MOpUOHANIBHOE PA3BUTHE PA3IUYHBIX
(aKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pa3Butue x)uBOTHBIX. IlocTaMOpuoHanbHBIM nepuon. Ilpsmoe u
HenpsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. DHOJOrMYecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro



pPa3BUTHS, UX PACIPOCTPAHCHUE B MPUPOJE. THUIIBI pOCTa KUBOTHBIX. DAKTOPHI
pEryJIsSiiIuU pOCTa KUBOTHBIX U yenoBeka. CTaauu MOCTIMOPUOHAIBHOTO Pa3BUTHUS
y KUBOTHBIX U 4esoBeka. [leproabl oHToreHesa yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTHYECKHE TPOIIECCHI.

PasmHoxenne u pasButue pacteHui. ['amerodur m cmopodur. Meiio3 B
KU3HEHHOM IuKie pacteHuid. OOpazoBaHuMe CIOp B IMpolecce Menosa.
l'amerorene3 y pacreHuid. OIUIOOOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoliHOE OIJIOOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl PEryJISIIMA OHTOT€HE3a Y PACTECHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «BereratnBHoe pasmHoOkeHue», «Twumbl Oecmosoro
pa3sMHOXEeHUA», «Pa3zMHOXKEHHME XITaMUAOMOHAIbD», «Pa3MHOXKEHHUE 3BIJICHBDY,
«Pa3MHOXeHUEe TUApB», «Meio3», «XpoMmocomely, «l'amerorenes», «CTpoeHue
SIMIIEKJIETKH W criepmaTo3onaa», «OCHOBHBIE CTaauud OHTOreHesan, «llpsmoe u
HenpsiMOe pa3BuTue», «Pa3BuThe wMaiickoro xyka», «Pa3Buthe capaHum,
«Pa3BuTue nArymku», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTEHUI,
«CtpoeHue ceMsiH OJTHOJIONBHBIX M JIBYJIOJBbHBIX pacTeHUI», « KU3HEHHBIN UK
MOpPCKOW  KamyCTbD», <OKHW3HEHHBIM 1UKIT MXxa», <« KWU3HEHHbIM  [HKII
ManopoOTHUKAY, « KU3HEHHBIA IUKJI COCHBD.

OOGopyioBaHME: CBETOBOM MMKPOCKOI, MHUKpONpenapaTrhl SULEKICTOK MU
CIIEPMATO30HUA0B, MOJIENb «LIUKI pa3BUTHSA JISITYIIIKU.

JlabopaTopHas padora «l3yueHne CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITpenaparax».

IIpakTnyeckass padora «BrpisiBIIeHME NPU3HAKOB CXOJCTBA 3apOJbILICH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pa3MHOXKEHHUS BBICIIHUX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HACJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust CTaHOBIEHUS W pa3BUTUS TEHETHMKM Kak Hayku. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUHU
reHetuku. Pa6oter H. K. KonbiioBa, H. Y. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MOHATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AJBTEPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs TUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METONIbI ~ TCHETUKH: THOPUAOJOTUYECKHA,  IUTOJOTUUYECKHMA,
MOJIEKYJISIPHO-TEHETUYECKHM.

JdemoHcTpanuu

[Toptpertsi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. W.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumogees-PecoBckuii.

Tabmuirel 1 cxembl: «MeTOoIbl TeHETHKNY, «CXEeMbl CKPEIIMBAHUSI.

JladbopaTopHast padora «J/Ipo3oduna kKak OOBEKT TI'€HETHYECKUX
VICCIIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwiii 3akoH MeHuens — 3aKOH
eaMHO00pa3usi THOPUIOB MepBoro nmokojeHus. [IpaBuino nomuanpoBanus. Bropoi
3aKOH MeHensa — 3aKOH pacIlCIUIeHUs MpU3HAKOB. LluTonornueckne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIUBaHUs. [ UOTe3a YUCTOTHI TaMET.

AHanuzupytolee ckpemnBanue. [[poMexyTOUHbIA XapaKTep HACIETOBaHMUS.
Pacmeruienne nmprusHakoB pyu HEMOJIHOM JOMUHUPOBAaHUM.

Jurnbpuanoe ckpenmBanue. Tpetuil 3axkoH MeHienst — 3aK0H He3aBUCHUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [lutonoruueckue  OCHOBBI  JTUTUOPUIHOTO
CKpEILLINBaHUS.

CuemienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuernieHHoe
HACJIEIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TeHaMh. XPOMOCOMHAas
TE€OpHs HACIEICTBEHHOCTH.

I'eneruka nosia. XpoOMOCOMHBIN MEXaHU3M OIpEAEIEHUs mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M reTeporaMmeTHbld Iojd. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue nmpu3HakoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [nednoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIN ayuienu3M. B3auMoAeicTBUE HEayUIeNbHBIX T'EHOB.
Komnnementapuocts. Onuctas. [lonumepus.

['eHeTUeCcKUl KOHTPOJIb PA3BUTHUS PACTEHUM, XKUBOTHBIX M YEJIOBEKa, a
TaKKe (PU3MOJIOTMYECKUX MPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (YHKIIHM.
['eneTnyeckue MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO35UH — MHUKPOOHMOM». ['€HeTHdecKrhe acheKTbl KOHTPOJISI U
M3MEHEHHUS HACJIeACTBEHHONU UH(OpPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmuubl u cxemsl: «IlepBblii 1 BTOpoil 3akoHbl Menaens», «Tpetuil 3akoH
Mengaens», «AHaIM3UPYIOILIEEe CKpemuBanue», «HemomHoe noMHUHUpPOBaHUEY,
«CuernyieHHOe HaclelI0BaHWE TNPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,



«Kapnotunm  yenmosekay», «Kapumotunm npozoduis»y, «Kapuotum OTHIEIY,
«MHOKECTBEHHBIN aJlIean3M», «B3anumoeiicTBe TeHOBY.

OOGopynoBanue: Mojelb JUIsl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TOKOJEHHS W pAaCHICIUIEHUs MPU3HAKOB, MOJAENb s
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMMOIO HACJIEAOBaHMS INPU3HAKOB, MOJEIb IS
JEMOHCTpAlUM CUEIJICHHOTO HACIEIOBaHUs MPHU3HAKOB, CBETOBOM MHKPOCKOII,
MuKponpenapar: «pozoduinay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIMBaHUS Y APO30(UITBD».

IIpakTnueckas  paGora  «M3yueHue  pe3yiabTaTOB  AUTMOPHIHOIO
CKpEUIMBaHUS Yy AP030(UITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  (GopMupoBaHUU (PEeHOTHIA.
N3menunBOCTh npr3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHASI.

MoaudukanmonHas W3MEHYMBOCTh. Poib  cpenbl B (OpMUPOBAHUU
MOJU(PUKALMOHHON M3MeHunBOoCcTH. Hopma peakuuum npusHaka. BapuarnroHHBIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MoJau(HUKAIMOHHOU
U3MEHYUBOCTH.

I'enoTunuueckass n3MeHUNBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAsL.

KomOunaTtuBHass u3MEHYMBOCTH. Mei03 M TMOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON U3MEHUYNBOCTHU B CO3TaHUU
TeHETUYECKOTO Pa3HOOOpa3us B Mpeesiax 0JTHOTO BUIA.

MyTanmoHHass W3MEHYMBOCTh. BHIBI MyTalnuili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAHHbIE MyTaluuuh. SaepHble W
qUTOIIa3MaTuYeckue Myrtanud. CoMaTUYeCKUe W MOJ0Bble MyTauuu. [IpudnHbI
BO3HUKHOBEHUsSI MyTanuid. MyTareHel W WX BJIUMSIHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO MPOIEcCa. 3aKOH TOMOJIOTMYECKHUX PSAJIOB B
HacnencTBeHHoW m3meHunBocth (H.M. BaBwiioB). BHesjepHas M3MEHUHMBOCTH U
HACJIEJICTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, POb ONUSEHEMUYECKUX (HaKmopos 6
HAac1e0068aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuiet u  cxembl: «Bugsl  u3meHumBocTtu», «MoaudukanuoHHast
U3MEHYUBOCTbHY, «KomOuHnatvuBHas M3MEHYUBOCTbHY, «Meriosy,
«OmnogorBopeHuey, «I'eHeTnueckue 3a00JeBaHUs YeIoBeKa», « Buabl myTanuii.



OO6opynoBaHue: XUBBIC W TepOapHBIC SK3EMIUISIPhI KOMHATHBIX PACTECHUH,
pucyHku (¢poTtorpadpum) >KMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHYHUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOIU(PUKAIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMoOHHOrO psga U
BAPUALIMOHHON KPUBON».

IIpakTnueckass padora «Myrtanuu y jApo3oduisl (Ha TOTOBBIX
MUKpOIpernaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun wenoBeka. MexayHapoaHas mporpaMma HCCIEAOBaHHS T€HOMa
yenoBeka.  MeToapl  M3y4YeHHsT TEHETMKM  YEJOBEKAa:  IEHEaJOTMYECKUU,
OJIM3HEIOBBIN, HUTOTE€HETUYECKUH, NOMYJISIITUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH M. CoBpemeHHOE OIIPENIECIICHUE IrE€HOTHUIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUINUPOBAHKUE, B TOM YHCIIE C MMOMOIIBIO
[M11P-ananu3a. HacnenctBeHHbie 3a00sieBaHUs YelioBeKa. [ eHHbIE U XPOMOCOMHBIE
O0one3HM 4yenoBeKka. bonesHu ¢ HaACIeNCTBEHHOW MPEeApacoNoKEHHOCTHIO.
3HayeHuEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUH U JIEYEHUU T'€HETHYECKUX
3a0oneBaHUN 4YesoBeKa. MeIUMKO-TeHETHUECKOe KOHCYJIbTHpoBaHuEe. CTBOJOBBIE
KJIeTKU. [[OHATHE «TE€HETHYECKOTO Ipy3a». JTUUYECKUE ACIEKTHI UCCIENOBAHUN B
00J1aCTH peIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetndeckue (akTOphl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH 4YEJOBEKA K
bU3UYECKOMY U XMMUUYECKOMY 3arps3HEHUIO OKpYKarouien cpeinl. ['eHeTnueckas
NPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JdemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeToNbl U3yYeHHS TE€HETHKU
yesnoBekay, «I'eHeTnyeckne 3a00JIeBaHUs YETTOBEKaY.

IIpakTuyeckas padora «COCTaBICHUE U aHAIU3 POJOCIOBHONY.

Tema 15. Cennekunsi OpranusMoB

JlomecTrKanus W CelIeKUUs. 3apOoKICHHE CENeKIHH M JOMECTHKALUU.
Yuenne H. WM. BaBumoBa o IleHTpax mnOpoUCXOXKACHUS U MHOT000pa3us
KyJbTYPHBIX pacTeHuil. Ponp ceileknuy B CO3IaHMM COPTOB PACTEHUN U MOPOJ
#uBOTHBIX. CopT, mopoaa, ImMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wm3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue id
CEJIEKIIMOHHOU padoThI.

Metoabl ceneKImoHHONW paldoThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUYaJIbHBIN. DTarel KOMOMHAIITMOHHON CCJICKIIUH. HUcnbiTanue
NPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OLEHKHU
(eHoTHNa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJEKUIMOHHOM  paboThl.
PaananroHHbIl 1 XUMHYECKHN MyTareHe3 KaKk UCTOYHHUK MYTalUMN y KyJIbTYPHBIX



¢opm opranusmoB. Mcnonp30BaHHE TEHOMHOI'O PENAKTUPOBAHHUS W METOJOB
pexoMOuHaHTHBIX JIHK 1715 mosmydeHust iCXoOAHOro Matepuarna ajs CeIeKIUU.

[Tonyuenune IIOJIUIIONIOB. BnayTpuBuaosas TUOpUIN3ALIHSL.
Bau3kopoacTBEHHOE — CKpellMBaHue, uiau  UHOpunuHr.  HepoacrBeHHoe
CKpelllMBaHHue, Wiu ayTopuauHr. ['erepo3uc u ero npuuuHbl. Vcmonb3oBaHue
rerepo3uca B ceiekuuu. OtmanénHas ruOpuausauus. [Ipeononenune Oecruiogus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMU PACTEHUHN U KUBOTHBIX. «3e1éHas
DesoNIOYUA Y.

CoxpaHeHHE U U3YyYEHHE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUH H
UX JUKUX pOAMYENd U1 CO3JaHMsl  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. J3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU PeCcypCamul CelbCKOXO3AUCMBEHHBIX U NPOMbBICI0GLIX HCUBOMHBIX
8 Yenax YayuueHus Cywecmeyiouux u co30anus Ho8blx Nopoo, TUHU U KPOCCOS8, 8
MoM uucie ¢ NPUMEHEHUeM COBPEMEHHbIX MeMOO08 HAYYHBIX UCCIe008aAHUIL,
nepeoosvix uoell u NepcneKmuBHbIX MexHOI02ULL.

JdemoHcTpanuu

[Toprperer: H. U. BaBmios, M. B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuis! u cxemsl: «LIeHTpBI NPOUCXOKIECHUS U MHOTO00pa3Hsl KyJIbTypHBIX
pacTeHui», «3aKOH IOMOJIOTHYECKHX PSAJOB B HACIECACTBEHHONM M3MEHUYMBOCTHY,
«MeTtoapl cenekumy, «OTaanéHHas rudpuanzanusy, «MyTtareHes».

JlaGoparopHasi padora «l3ydyeHue copToB KyJIbTYpPHBIX PACTCHUN U MOPO
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yyeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUiD».

IKeKypeusi «OCHOBHBIE METOABI M JOCTHKEHHUS CENEKIMH DPACTEHUU H
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIFHBIA yYaCTOK, B TEIUIMYHOE XO34HWCTBO, B JIaOOpaTOPHIO
arpOyHUBEPCHUTETA WJIM HAYYHOI'O LEHTPA)».

Tema 16. buoTrexHo/I0rus U CHHTeTHYeCKAast OMOJI0TUst

OOBeKTBI, UCHOJB3yEMble€ B OMOTEXHOJIOTMM, — KIJIETOUHBIE U TKAHEBBIC
KyJbTYpBHI, MHUKpPOOPraHU3MBI, 170'¢ XapaKTEPHUCTHKA. Tpamumonnas
OMOTEXHOJIOTHS:  XJIEOOMEYEeHHEe, TMOJyYEeHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOzAenue. MukpoOuonornyeckuii cuHte3. OOBEKTHl MHKPOOHOIOTMYECKUX
TexHonorui. [IponsBoacTBo Oeaka, aMUHOKUCIOT M BUTAMHUHOB.

Co3nanue TEXHOJIOTMH W MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYHMPOBAHHUSI TEHOMOB C LEJIBIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalINX HE BCTPEUAIOIIMECs B IPUPOAE OMOCHHTETUYECKHE MTYTH.



Knerounas wnxxenepusa. Meroabl KynbTyphl KJIETOK M TKaHEW PaCTCHUU M
#KUBOTHBIX. Kpuobanku. Comartudeckass TruOpuAu3aluss W  COMATHUYECKUN
sMOpuoreHe3. lcnonp3oBaHuE TalIOWIOB B CeJIEKIMH pacTeHuil. [lonyuyenue
MOHOKIIOHANIbHBIX anmumein. HMcnonvszosanue MOHOKIOHANbHBIX U NOAUKTOHATLHBIX
aumumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKIus
AMIEKIETOK U KIOHUPOBAHUE JKUBOTHBIX. METON TpaHCIUIAHTALMU SIIEP KIIETOK.
Texnonozuu 0300pO8IeHUs, KYIbMUBUPOBAHUSL U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbIYP.

XpOMOCOMHass W Te€HHasg HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 TIe€Ha U
koHcTpyupoBaHue pekomOuHaHTHBIX JIHK. Cosdanue mpanceennvix opeanuzmos.
JIoCTMXKEHUsT W  NEPCHEKTHBBI XPOMOCOMHOM W TIE€HHOM  WHYKEHEPHUH.
DKOJOrM4eCKHe U ITUUYECKHE MTPOOJIEMbl T€HHOW NWHKEHEPUH.

Menummnckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. [11P-
JIUarHoctuka. MeTaOoJIOMHBIA aHaJIW3, TEHOIEHTPUUYECKHUN aHaau3 MpoTeoMa
YEeJIOBEKA ISl OLEHKH COCTOSIHUS €ro 340poBbs. M CHOJIb30BaHHWE CTBOJIOBBIX
kineTok. TapretHas Tepanusi paka. 3D-OmouwmkeHepus s pa3pabOTKu
(yHIAMEHTAIBHBIX OCHOB MEIUUMHCKHX TEXHOJOTMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETaHUEM TEXHOJIOTMH TPEXMEpPHOro OumonmpuHTUHIra U ckaddosaunra
JUISL PEIIEHUS 3a/1a4 [TePCOHAIU3UPOBAHHON MEIULIMHBI.

Coznanne BEKTOPHBIX BaKIMH C LENbI0 OOecredeHus: KOMOMHMPOBAHHON
3amuThl OT BOo3Oyauteneir OPBU, ycTaHOBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
dbynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00s1€BaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabmuibl u cxembl: «Mcmoap30BaHNEe MUKPOOPTAHU3MOB B IMPOMBIIIIIEHHOM
pOU3BOJCTBEY, «Kiierounas nnxeHepus», «I eHHast HHKEHEPUSD.

JlabopaTtopHnas padora «3yueHne o0bEKTOB OMOTEXHOIOTHI.

IpakTuueckas padora «llonyueHre MOJIOYHOKUCIBIX MPOTYKTOBY.

JKeKypeusi «buoTeXHONOrMsT — BaxKHEWIIAs TMPOU3BOAUTENBHAA CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE MPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxkaeHue W pasBuTHE 3BOJIONUOHHBIX NPeEACTABICHUNA B
Onosorum

OpomonuonHass teopuss Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesaTenbHocTh Y. /lapBuHa.

JIBroKy1ue cuibl 3BoJoury BuioB 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTb
pPa3MHOXXEHHS OpPraHM3MOB, HACJEACTBEHHas M3MEHUYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).



Odopmiienne cuaTeTHdecko Tteopuu dBomonuu (CTD). HelTpanbhas
Teopust dBomound. CoBpeMeHHas HBOJNIOLNMOHHAs OWOJOrusa. 3HayeHue
ABOJIIOIIMOHHOM Teopuu B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpanuu

[Toptpetsi: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, K.
Krosbe, Y. Hapsun, C. C. YerBepukos, W. 1. llImansraysen, Jx. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBod mnpuponbl (mo K. Jlunuero)y,
«JlectHuma xuBbIX cymecTB (mo Jlamapky)», «Mexanusm QopMupoBaHUs
NPUCIIOCOOJICHUIT y pacTeHuil W KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapmipyta nytemectBus Y. Japsuna», «Haxonku Y. JlapBunay, «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoOei», «MHoOroobpasue KyJabTypHBIX (GopM
KanycTbl», «[lopoabl TOMalIHUX )XKUBOTHBIX», «CxemMa 00pa30BaHUsI HOBBIX BUOB
(mo Y. J[apBuny)», «CxemMa COOTHOILIEHUSI JBWXKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE MOJI0KEHUSI CHHTETUYECKON TEOPUH IBOJIFOLIUN.

Tema 2. MUKPO3BOJIIOLNS U €é pe3yJIbTAThI

[Tonynsiuust kKak 3aeMEeHTapHast eIuHUIA SBOJMOIUU. COBPEMEHHBIE METO/IbI
OIIEHKM TE€HETHYECKOTO pPa3HOooOpa3us W CTPYKTYypbl mnonyisiui. M3meHeHue
reHooH/Ia TOMYJSALMKA KaK JJIEMEHTAPHOE DBOJIOIMOHHOE SBJIEHUE. 3aKOH
reHernyeckoro paBHosecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (akTopbl (ABUKYIIME CHIJIBI) SBOJIONMH. MyTalmOHHBII
npouecc. KomOuHaTtuBHass u3MeHuuBOCTh. [lpelid reHOB — ciydaiiHbie
HEHAIpaBJIECHHbIE W3MEHEHHS 4YacTOT ajuiesied B momyisinusax.  Oddexr
OocHOBaTenst. JDgpgexm Oymuviiounozco eopaviwika. CHudCenue 2eHemuiecKozo
pasnoobpazus: npudunsl u cieocmeus. llposenenue s¢hgpexma Opeiigha 2enos 8
oonvuwux u  manelx  nonyrayusAx.  Murpauuu.  M3omAauus  HOMyJISIUN:
reorpaduyueckas (MmpocTpaHCTBEHHAs), OMoJIorudeckast (pernpoayKTUBHA).

EcrectBennpiii oTO0Op — HampaBmsitonmi ¢daktop 3Bomonuu. Dopmbl
€CTECTBEHHOI0  OoTOOpa:  JBIKYIIMM, CTaOMIM3UPYIOMIMKA,  pa3pbIBatOLIUN
(nu3pynTuBHbIN). [lomoBoit oTO0p. BO3HUKHOBEHHE M HBOJIIOIUS COI[MATBHOTO
MIOBEJICHUS] )KUBOTHBIX.

[Iprcnoco0AeHHOCT,  OPraHM3MOB  KaK  pPe3yjabTaT  MHUKPOSBOJIOLMHU.
Bo3nukHOBeHHe — mpucrnocoOieHud y  opraHuzmMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocoOaeHuit y opraHu3mMoB: MOp(doIoruyecKue,
dusnonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUeckue.  OTHOCHUTEIHHOCTH
IPUCIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm u crpykrypa. BumooOpazoBanue Kak pe3yibTar
MUKpPO3IBOMIOIMU. M3omsius — kioueBod ¢daktop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHMS: aJuIonaTpUYeCcKoe (reorpaduyeckoe),



CUMITATPUUECKOE (?KOJIOTHYECKOe), «MT'HOBEHHOE)» (monmmIonaU3aIKs,
rubpuan3aius). JmuTeasHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons  sBONrONMOHHOW OWONOTMM B pa3pabOTKE HAy4YHBIX METOJIOB
coxpaHeHus OMopa3HO0Opa3usi. MUKPOIBOIIONHUS M KOIBOJIOLMS MMAPA3ZUTOB U UX
X0351€B. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIOCOOBI
O0pbOBI C HEH.

JdemoHcTpanuu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuiel U cxeMbl: «MyTallMOHHasT W3MEHYHMBOCThHY», «llomymnsimonHast
CTpYKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinGepray», «/IBuxyiue
CUJIBI DBOJIONUNY, «DKOJIOTHYECKAsT M3OJSAIUS MONMYJIAINA CeBaHCKON (openny,
«l"eorpadmueckast W3ONANMA  JIMCTBEHHHIIBI CHUOUPCKOW W JIMCTBCHHUIIBI
naypckoiy, «llomynsiroHHbIe BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSA €CTECTBEHHOro oT00pa», «®DopMbl OOpHOBI 3a CYIIECTBOBAHHE,
«HpycTpuanbHbli MenaHu3M», «JKuBble nckonaemeie», «IIoKkpoBUTEIBCTBEHHAA
OKpacka YKUBOTHBIX), «IIpenynpexnaronias OKpacka KUBOTHBIXY,
«Dusznonornueckue amantauun», <«lIpucnocoOIEeHHOCT, OpraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Buasl-nBoitHukn», «CTpyKTypa BuUAa B
npupoze», «CrnocoObl Bugo00pazoBaHus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TPEX BUJAOB JAHIBIIICH», «IKOJOTMUYECKOE BHUA000pa30BaHUE BHUIOB CHHUILY,
«ITonmunnounel pacrenuii», «KanycTHo-peneuHblil ruOpumy.

OO6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHII 1
3BEpel ¢ MpUMepaMy Pa3IMYHBIX PHUCTIOCOOJICHUI, dYydela NTHI[ U 3Bepei
pa3HBIX BHJAOB, TepOapum pacTeHUH ONU3KUX BHUJIOB, 0OpPa30BABIIMXCS
Pa3JIMYHBIMHU CIIOCOOAMH.

JlabopaTtopHass paGora «BbIsiBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JladbopaTopuass  paGora  «llpucmocobneHuss  opraHu3sMoB M HUX
OTHOCUTEJIbHAS 1IEJIECO00PAZHOCTDY.

Jlabopatopnas pabora «CpaBHeHHE BHIOB 1O MOPGOIOTHUECKOMY
KPUTEPUIO.

Tema 3. MaxkpodBo/louusi M €€ pe3yabTarhbl

Meroapl  u3ydyeHMsT MakpodBoiouuu. [laneoHTonmornueckue  METOIbI
uzydeHus: oHBomoonuu. Ilepexonubie ¢GopMbl W QUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduueckne metonbl u3yudeHus sBosonuu. CpaBHeHue ¢GIIopel U
(dayHsl MaTepuKoB U OCTpOBOB. buoreorpapuueckue ob6nactu 3emnu. Buabl-
SHJIEMUKHU U PEIUKTHI.



OMOpPHUOIOTHYECKHE U CPaBHUTEIbHO-MOP(OIOrHUECKHE METOABl U3yUEHUs
3BOMIOLMU. ['eHeTHYecKkne MEXaHU3Mbl 3BOJIIOLMM OHTOI€HE3a M MOSBICHUS
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  aHAJIOTMYHBIE  OpraHblL
Pynumenrtapapie  opranbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHME W  MaTEeMaTHYeCKWe  METOAbl  HM3YyYEHHUsS  DBOJIOLHUU.
I'omonornuyneie reHbl. COBpeMEHHBbIE METOIbl MOCTPOEHUS (HUIOT€HETUUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS FTEHOMOB.

OO0mre 3aKOHOMEPHOCTH (TpaBUja) SBOJIONUU. [Ipuryun cmenvl GyHKyull.
HeobOpatumocTs 3BomonMKU. AjganTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
SBOJIIOLINY.

JdemoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, ®. Mromep, O. I'ekkelns.

Tabmuubl 1 cxembl: «PUIOrEHETUUECKUI Psi JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepel»,  «Crerouedanby,  «Punuodute»,  «CemeHHbBIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3emin», «Jlpeid KOHTHUHEHTOBY,
«PemukThly, «HauanpHble cTaguu 5SMOpPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTHMYHBIE Opra"bly, «PyJaUMEHTH,
«ATaBU3MBI»Y, «XpPOMOCOMHBIE HA0OpHI YeNOBEKa M IIUMIaH3e», «[1aBHBIE
HaIpaBJICHUS IBOIIOIUNY, «OO0IIHe 3aKOHOMEPHOCTH DBOJIIOIIHI.

OOGopyioBaHME: KOJUICKI[MU, TrepOapuu, MYJSKA HCKOMAEMbIX OCTaTKOB
OpTraHU3MOB, MYJISDKA TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYJUMEHTApPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayunble rumore3sl NPOUCXOXKIEHUS XKU3HM Ha 3emiie. AOHOreHe3 u
naHcrepmusi. JloHayyHble IpencTaBiIeHUs O 3apPOKICHUU KU3HU (KPEalmOHU3M).
I'mnoTe3a NOCTOSIHHOTO CaMO3apOKICHHS KU3HU U €€ OIpoBepkKEHUE onbiTaMu .
Penn, JI. Cnanmmanmanmu, JI. ITacrepa. [IponcxoxkaeHue sKM3HA B aCTPOOHOJIOTHS.

OcHOBHBIE JTaIlbl HEOPIraHUYECKON 3BOJIIOLIAH. [ImanerapHas
(reosioruyeckasi) HSBOJIONMS. XUMHUYECKas »SBOJIOLUUS. AOHUOreHHBIM CHUHTE3
opraHnydeckux BemecTB u3 Heopranudeckux. Ombir C. Mumnepa u I'. FOpwm.
OO6pazoBanue mnoaumepoB u3 MoHoMmepoB. KoainepBaTHas rumoreza A. .
Omnapuna, runores3a nepBuyHoro 0yiapoHa JIx. XonaeitHa, reHeTH4ecKasi TunoTe3a
I'. Mémnepa. PuGosumel (T. Yek) u rumoreza «vupa PHK» V. TI'mnbepra.
dopMupoBaHue MEMOPaH U BO3SHUKHOBEHUE MPOTOKIIETKH.

HUcropua 3emmm um Meromel €€ wusydyeHus. lckomaeMble OpraHU4ecKHe
ocrarku. ['eoxpoHosorus u e€ Meroabl. OTHocuTenbHass U a0CONIOTHAs
reoxpoHosiorus. ['eoXxpoHonornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIBI, SIOXU.



Havanbnbpie »Tambl oprannyeckor sBostonuu. [losiBieHne u  3BOTIONUS
NEPBBIX KJIETOK. DBOMIOLUSA MeTabonn3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OUOIUIEHKM KaK aHaJIOT MEPBBIX Ha 3emMiie COOOLIECTB.
Crpomaronutel. [IpokapruoThl U 3yKapUOTHI.

[Tpoucxoxaenne 3ykapuoT (CHMOHOTEeHEe3). IBOITIOIMOHHOE TTPOUCXOKIECHNE
BUPYCOB. [IponcxoXaeHME MHOTOKIETOUYHBIX OPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl BOJIOIMH BBICIINX pacTeHud. OCHOBHBIE apOMOP(O3bI
pacrenuil. Bpixon pacrenud Ha cymy. llosBieHue CHOpOBBIX pacTeHUM U
3aBoeBaHre UMM cymu. CeMmeHHble pacTeHus. [IpoMcXOoXkIeHHE UBETKOBBIX
pacTEHUH.

OcCHOBHBIE 3Tamnbl JBOJIONHUHU KUBOTHOrO Mupa. OCHOBHBIE apomMopdo3bl
KHUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaoBbIe KUBOTHBIE. JKM3HL B BOJAE. DBOJIONUSA MTO3BOHOYHBIX.
[Ipoucxoxnenne ambuoduii u pentuwiuit. [IpoucxoxaeHue MIIEKOMUTAIOIINX U
nturl. [lpunnun xmoueBoro apomopdosa. OcBoeHue OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMH >KMBOTHBIMH CYUIU.

PazButne xu3HM Ha 3emie MO dpaM M MEPUOJAM: apXeW, MPOTEPO30M,
najgeo3o0i, Me3030M, KailHo30M. OOm@as XapakTepucThka KiuMmata W
reoJorndyeckux mnpoueccoB. [losBieHHEe M pacuBeT XapaKTEPHbIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yCloBUs U BIMSHUE HA FA30BbII COCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHHSI — DKOJOTHUECKHE KPU3UCHI Mpouuioro. [IpuunHel u
CIEACTBUSI MAcCOBbIX BbIMHpaHHil. COBPEMEHHBIN SKOJOTMYECKUN KPU3HC, €ro
ocobennoctH. [Ipobiema coxpanenus OnopasHooOpas3us Ha 3emiie.

CoBpemeHHasi cuctemMa opranmdeckoro mupa. [IpuHummel knaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIITbl OPraHU3MOB.

JdeMoHCTpanuu

[Toptpetsi: @. Penu, JI. Cnamnannanu, JI. Ilacrep, . . Meunukos, A. W.
Omnapun, [Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Ta6muier u cxembl: «CxeMma omnbita @. Penny», «Cxema onbita JI. [1actepa mo
U3YUCHHUIO CaMO3apoXIeHUs *ku3Hu», «Cxema ombita C. Mmmiepa, I'. FOpny,
«JTanbl  HEOPraHWYECKOoW  HBomouun»,  «l'eoXpoHojoruyeckass  IIKaua,
«HadvanpHble 3Tanbl OpraHUYecKoil 3BoIoUun», «Cxema 00pa3oBaHUS IYKApUOT
nyTéM cumoOunoreHeza», «Cucrema XUBOM mnpupoab», «CTpoeHHe BHUPYCay,
«Apomopdossl  pactenmity, «Punnodure», «OIHOKIETOUYHBIE BOJOPOCIH,
«MHoroKneTOUHbIE BOJOpOCHN», «Mxm», «llanmoporauku», «l'onocemeHHbIE
pactenus», «OpranHbl IBETKOBBIX pacTeHHiI», «(CxeMa pa3BUTHUS >KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmue», «KuieuHonosocTHbIeY,
«IInockue 4epBU», «YneHnucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lltunpry, «Miekonuraromme», «Pa3BuThe XU3HU B
apxeuckou spe», «Pa3zpurue )KU3HA B POTEPO30MCKON 3pe», «Pa3BuTue Ku3HU B
NaJe030MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuTue KU3HU B
KaitHO30MCcKOM 3pe», « COBpEMEHHAasi CUCTEMA OPraHUYECKOT0 MUPay.

OGopynoBanue: repbapuyd pacTeHUM pa3IUYHBIX OTAENOB, KOJUICKIIHH
HACEKOMBIX, BIIAXKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIINU
WUTJIOKOXKHUX, CKEJEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyuesla NTUI U 3BEpeEl,
KOJUICKIIUM OKAaMEHEJOCTEH, MOJIE3HBIX MCKOMAEMbIX, MYJISIKM OPraHHMYECKUX
OCTaTKOB OPraHU3MOB.

Bupryaabnass  Jga0opatopHas  padora «MojgenupoBaHuE — OIBITOB
Musnnepa—tOpu 1o n3yyeHuto abMOreHHOro CUHTE3a OPraHUYECKUX COSAMHEHUN B
NEPBUYHON aTMOchepe».

JladbopaTtopHas pabora «/3ydeHue W OmMCaHHWE MCKOIIAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IpakTuyeckass padora «M3ydyeHue 0COOCHHOCTEH CTPOEHUS PACTCHUI
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «l3yueHue oCOOEHHOCTEN CTPOEHHUS MMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AHTPOIOT eHe3

Paznensl 1 3anaun anTponosoruu. Meroibl aHTPOIIOJIOT U H.

CraHoBiEHME TPEACTABICHUM O IMPOUCXOXKICHUU 4YeJOBeKa. Pennrnosneie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO 4enOBEKA € )KUBOTHBIMU. CHCTEMATHYECKOE MOJI0KEHNE YEIOBEKA.
CBujgerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTEJBHO-
Mopdooruueckue, AMOPHOTIOTUYECKHE, (bU3H0I0Tr0-ONOXUMUIECKHE,
noBesieHuYeckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE TOJOBHOIO MO3ra U BTOPON CHUTHAJIbHOMN
CUCTEMBL.

JIBrkymue cuiibl ((pakTOpbl) aHTPOIIOreHe3a: OMOJIOrMYEeCKUE, COLMAIbHBIE.
CooTHollleHnEe OMOJIOTUYECKHUX U COLIMANIBHBIX (PAKTOPOB B AHTPOTIOTEHESE.

OcHOBHBIE CTauM aHTpororeHe3a. PaHHHe dYenoBeKOOOpa3HbIe 00€3bsHBI
(MPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
M0Ie. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. YenoBeK yMelbli, IepBbIe
W3TOTOBIICHUSI OPYAUM TpyJa. YenoBek NpsAMOXOASAIINN U TEPBBIA BBIXOJI JIOACH
3a mpeaensl  Adpuku. YenmoBexk reWmenbOeprckuii  — 00mMMNA  TIPENOK
HEaHIEPTaJIbCKOr0 YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. UenoBEeK HEaHAEPTAIbCKUN
KAaK BHUJ JIIOJEW XOJIOAHOTO KiauMara. YenoBek pa3yMHBIA COBPEMEHHOI'O THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[Taneorenerrka u majgeoreHOMUKA.



DBOJIONHSI COBPEMEHHOTO YeJIOBEKa. ECTeCTBEHHBIN OTOOp B TOIMYJISAITUSAX
yejoBeka. MyTalmoHHbIN miporiecc U noiumopdusm. [lomynsiimoHHbIE BOJHBI,
npeid reHoB, murpamus U «3PGEeKT OCHOBATENS» B MOMYJIAIHUSIX COBPEMEHHOTO
YeJI0BEKA.

UYenoseueckue pacel. [loHstue o pace. bosmpmme pacbel: e€BponeouHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (9KBAaTOpUaibHAas),  MOHTOJOHWJHAs
(a3maTcko-amMepuKaHckas). Bpems u myTu paccelieHHs] 4eloBeKa IO IJIaHETe.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[Ipucnoco0aeHHOCTh YeNOBEKa K pa3HbIM YCIOBUSM OKPYXKAIOMEH CpEIbl.
Bnusinue reorpaduyeckoil cpeasl M Jpeiida reHoB Ha MOPQOJOTUI0 U
(U3HONOTHIO YeTIOBEKA.

MexaucCIuIUIMHapHble  METOAbl B (u3uYeckol  (OMOJOTHYECKOM)
AQHTPOMOJIOTUU.  OBOJIONMOHHAS ~ AHTPOMOJIOTHS W MaJICOAHTPOMNOJIOTHUS
YeJIOBEUECKUX NOMyJsiuuid. buocounanbHble HcCaeqOBaHUS MPHUPOABI YETIOBEKA.
NccnenoBanue K03BOIIOMUN OMOIOTMYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toprpetsr: Y. lapsun, JI. JIuku, 4. 4. Pornackuii, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTolIbl aHTPONOJIOTUNY, «I'0JTOBHOW MO3T YEIOBEKaY,
«YenoBekooOpasHbie 00€3bsiHBDY, «CKENeT YeJoBeKa W CKEJIET UIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MbI», «/[BHXKyIIME CHIIBI AaHTPOIIOT€HE3a», « IBOIIOLUOHHOE
IpPEBO  YeENOBEKa», «ABcTpamonuTek», «UYenoBek  ymenslit», «Yenosek
npsaMoXoAsIniy, «JlenucoBckuil uenosek» «Heanaepranbipy, «KpoMaHbOHIIBD,
«ITpeaku yenoBeka», «ITamnbl 3BOJIIOIUU YEIOBEKA», «Packl yenoBekay.

OOopynoBaHue: MYJSDKM — OKAaMEHEJIOCTEeH, MpeIMETOB MaTepHalbHOU
KyJbTypbl TPEIKOB ueloBeKa, penponaykuuu (Qororpaduu) KapTuH C
MU(OJIOTMYECKUMU W OUOJEHCKUMHU CHOKETaMU TMPOMCXOXKJICHUS 4eJIOBEKa,
doTorpadguu HaxoI0K HCKOMTAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yepena ueloBeKa M 4Yeperna IIUMIIaH3€, MOJIeNIb KHUCTH 4YEJIOBEKa U KHUCTHU
MIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEIOBEKA.

Jlabopatopnas padGora «J/3yueHne ocoOEHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTuyeckas padora «/3yueHne 3K0JIOrHYECKUX aIallTAllNil YEIIOBEKay.

Tema 6. Jxojioruss — Hayka O B3aHMOOTHOULICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY KaKLIel cpeaou

3apoxzieHre u pa3BuThe dkojoruu B Tpyaax A. I'ymGonbara, K. @. Pynbe,
H. A. CeBepuona, 3. I'ekkens, A. Tencinu, B. H. CykauéBa. Paznensr u 3amaun
9KoJIOTHH. CBSI3b IKOJIOTUU C IPYTUMU HAyKaMH.



Meroasl 3kosioruu. IloneBbie HaOMOIEHHS. ODKCHEPUMEHTHI B 3KOJIOTHMM:
OpUPOAHBIE W JIabopaTopHble. MOJENUpOBaHHE B SKOJIOTMU. MOHUTOPHHT
OKpY>Karolen cpe/ibl: JIOKaIbHBIN, peTHOHATBHBIN U I100aTbHbIH.

3HayeHUEe OKOJIOTMYECKMX 3HAHUM JUISI  4YeJIOBEKa. DKOJOTMYECKOe
MHPOBO33PEHHUE KaK OCHOBA CBS3CH YEJIOBEYECTBA C MpUponor. PopMUpOBaHUE
AKOJIOTUYECKOM KYJIbTYPBI H SKOJIOTMYECKOM I'PAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[Toptpersr: A. I'ymGonbar, K. @. Pynbe, H. A. Ceeprios, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Paznensr skonmorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEH CPEABD.

JlaGopaTopHasi padora «H3yuenue METOI0B AKOJIOTHYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa o0MTaHUSA

DkoJjioruueckre GakTopbl U 3aKOHOMEPHOCTH X AeictBus. Knaccudukamms
AKOJOTHYECKUX (PAKTOPOB: abMOTHYECKUE, OMOTHYECKHE, aHTpororeHHbie. Oo1ume
3aKOHOMEPHOCTH JeHCTBUA 3Koyiornueckux (akropos. IIpaBuno munumyma (K.
Mnpenrens, 0. JInOux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuotnueckue ¢daktopel. CBeT Kak sKonorudeckuit (axrtop. JleicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3MBbl. DKOJOTMYECKUAE T'PYIIIIBI
pacTeHMl M >KUBOTHBIX IO OTHOIIEHWIO K cBeTy. CHUTHalbHas pPOJb CBETA.
doTonepruoInu3M.

Temneparypa kak oskonormdeckuii (axrop. JleiicTBue TemmepaTypsl Ha
opraHu3Msbl. [1oMKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak 3konormueckuit daktop. I[IpucmocobneHus pacTeHU K
noJiepKaHuio BogHoro OamaHca. Kiaccudukamusi pacTeHMHd MO OTHOILIEHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUsS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsE  TOAMOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DU3NKO-XUMUUYECKHE
OCOOCHHOCTH cpeJi oOuTaHusi opranu3MoB. [lpucrnocoOyneHuss opraHu3MoOB K
YKU3HU B Pa3HBIX Cpelax.

buonornueckue puTMbl. BHemHue W BHyTpeHHUE PUTMBI. CyTOYHBIE H
rogu4Hble puTMbL. [Ipucnoco6eHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKusznenneie @opmbl opranuzMoB. I[loHsiTue o0 JKU3HEHHOW (Qopme.
XKuzHeHnHbie POPMBI pacTeHUMN: 1E€PEBhS, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKWU3HEHHBIE (POPMBI KUBOTHBIX: TUIPOOHMOHTHI,
re0OHOHTBI, a3pOOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (hakTOpBL Buner OMOTHUYECKHUX B3aMMOJICHCTBUN:
KOHKYPEHIUs, XUIITHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, xoorepaus,
MYTyaJlu3M, KOMMEHCaIn3M (KBapTUPaHTCTBO, HaxJieOHnuecTBO). Herpoduueckue
B3aUMOJIeHcTBUSL  (Tommueckue, (opuueckue, dadpuyeckue). 3HAUEHUE
OMOTUYECKUX B3aUMOICHCTBUU [JIl CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
oOutanus. [IpuHIMI KOHKYPEHTHOT'O UCKITIOYECHHUS.

JdemoHcTpanuu

Tabmuubl U cxembl: «Ikonorudyeckue (axtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKPOBHBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3>KUBOTHBIE», «DuU3HOIOrMUEcKUEe amanTanuu
KUBOTHBIX», «Cpembl oOWTaHWs OpraHU3MOB», «bHojOrMYecKue pPUTMED,
«Kuznennole  QopMmbl  pacteHmit», «KusHeHHble  (OPMBI  KHBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOIO JIeCca», « IKOCUCTEMA XBOMHOTO Jiecay, «llemun
NUTaHHUSA), «XUIMHAYeCTBOY, «llapasutusm», «KoHkypeHmus», «CuMOHO3»,
«KommeHcanuzmy.

OOGopynoBanue: repdbapur pacTeHUNM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BJIUSHUIO Pa3MYHBIX HSKOJOTUYECKUX (PAKTOpOB, repdapur CBETOJIIOOUBBIX,
TEHENIOOMBBIX W TEHEBBIHOCIUBBIX PACTEHM, CBETOJIOOMBBIC, TEHENIIOOUBBIE U
TE€HEBBIHOCIMBBIE KOMHATHBIE PACTEHMS, repOapun U KOJUIEKIIUU TEIIONTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, yyuesna NTHUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSAIIMXCS K rUrpodutaM, kcepopuram, Me30(puTaM, KOMHATHBIC
pacTeHUs NaHHBIX TPYMI, KOJUICKIIMU KXUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax,
repbapud M KOJJICKUMU PpACTeHMH M IKUBOTHBIX, OOJAJarolIMX YepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH XU3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YUYaCTBYIOIINX B PA3IMYHBIX OMOTUYECKUX B3AMMOIECHCTBHUSIX.

JlabopaTopuass pabGora «BbIsiBIeHUE TNPUCTOCOOJIEHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopHass pabota «BbisBiIeHHE TMPUCIOCOOJIECHUH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATypPbD».

JlabopaTopHass padora «AHATOMHUYECKHE OCOOCHHOCTH pAacTEeHUU U3
Pa3HbIX MECT OOMTaAHUS».

Tema 8. Ikos10rust BUA0B ¥ MOMYJISIIM A

OKOJIOTUYECKUE  XApPAaKTEPUCTHKU  TIOIYJISALHH. [Monynsimusa ~ kak
Oouonoruyeckas cucrema. Poiab HEOJHOPOAHOCTH cpefbl, GU3HUECKUX OapbepoB U
0COOEHHOCTE OMOJIOruu BUIAOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyJjsinuid. OCHOBHBIE TIOKa3aTeau NOMYJSILWW: YUCIEHHOCTb, IJIOTHOCTb,



BO3pacTHasi U TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPAIIUSL.

Dxosioruyeckas CTpykrypa nomyssiuud. OneHKa YHUCIEHHOCTU MOIMYJISIHH.
JluHamuka monyiasiuMu U e€ peryisiusa. buotndecknii mOTeHUUMAN MOMYJISALUH.
MopgenupoBanue TMHAMUKH NOMYJsUud. KprBble pocTa YUCIEHHOCTHU MOMYISALUH.
KpuBbie BbDKUBaHUS. Perynsius YuCIEHHOCTH MONYJSIUNA: posib (aKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUU BUAOB (I- U
K-ctpaterun).

[Tonsitue 00 skomoruueckod Humie Buaa. Mecroobutanue. MHOTOMEpHas
Moaenb skosiornueckon Humm Jk.M. XarumHcona. Pa3mepsl 3konorudeckou
Hum. [loTeHnnanbpHas U peanu3oBaHHAs HULLN.

Bun xak cucrema momnyssuuii. Apeansl BUIOB. Buabl U HUX KU3HEHHbBIC
CTpaTeruu. JKOJIOTHYECKHE YIKBUBAICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS M MUTpalMil >KUBOTHBIX. buonornueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JdemoHcTpanuu

[Toprpet: Ix. . XaTunHCOH.

Tabnuiel M cXeMbl: «DKOJOTUYECKUE XapaKTEPUCTUKU TOMYJISIIIUN,
«IIpocTpaHCcTBEHHass  CTpyKTypa mHomyiasiuun», «Bo3pacTHble  NHpaMHIbI
nonyysiqun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzmMammn», «Moaens sxkosornueckoit Humm J[x. M. XatunHconay.

O06opynoBanue: repOapuu pacTeHUN, KOJIJICKIIUU KUBOTHBIX.

JladopaTtopHass pabora  «IIpucmocoOneHuss ceMssH pacTeHHHl K
pacCceneHuIon.

Tema 9. Iko0rus c000MIECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBa3uM MexAy
opraHu3Mamu B OMOIIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. [Ix. Tencnu). OyHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEIYLIEHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u ceru. AOuoTHUecKHEe OJOKU
skocucTeM. [TouBbI U Wbl B 3KOocucTeMax. KpyroBopoTt BEIECTB U MTOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeld  DJKOCUCTEeMbl. buomMacca W OpOayKLHS.
DKOJIOTUYECKHUE MUPAMU/JIBI UMCell, OMOMACChI U SHEPTUH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
Hanpasnennbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobmiectBo. bropasnoobdpasue u nmojgHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[IpupoaHbie PKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. IKOCUCmeMbl MOpel U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenell, nyCmbltb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHos. Paznumums
MEX/Ty aHTPOIOT€HHBIMH U MPUPOTHBIMHU IKOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
dbraopa u ¢ayna. CuHaHTponuzalus ropojickoil ¢dayHbl. buomorudeckoe u
X03MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUII OPraHU3MOB B
dKOCHCTEMax. Poib Kackaonozo sgghexma u 8uU008-30Upukamopos (Kiouesvix
8U008) 6 (hyHKyuoHuposanuu skocucmem. IlepeHOC SHEPruu U BEIIECTB MEXKTY
CMEXHBIMHM SKOCUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISALMA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmwi 8030eticmeus 3aepA3HeHUl pPa3HbIX Munos Ha
CyOOP2aHUBZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbl  9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
MeTo1070TH MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTC€HHBIX YKOCUCTEM.

JemoHcTpanumn
[Toptpet: A. 1. Tencnu.
Tabmumer  u cxembl:  «CTpykTypa  OMoLeHO3a»,  «ODKocHcTeMa

MIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMAa XBOWHOTO Jiecay, « DyHKIMOHAIbHBIC
TPYINNbl OPraHU3MOB B 3KOcUCTeMe», «KpyroBopoT BEIIECTB B 3KOCHUCTEME,
«llenu nutanus (macTOUIHAS, AETPUTHAS )Y, « DKOJIOTHUYECKAS MTUPAMUIA YUCEID,
«JKojoruyeckas nupamuaa OMoMacch», «IKOJIOTHYECKas MUPAMUIA SHEPTUN,
«ObpazoBanne Oonotay, «llepBudnas cykmeccus», «BoccTaHOBIEHHE Jieca MOCTe
noxkapa», «JKocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB M MOTOK
SHEPrUu B arpoieHose», «l[Ipumepsl ypOboskocucTem.

OO6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3BEpeil, repbapuu KyJbTypHBIX H TUKOPACTYIIUX PACTCHHM, aKBApUyM KaK MOJICITh
SKOCHUCTEMBI.

IIpakTnuyeckas padora «/3yyenue u onvcanue ypOo0oIKOCUCTEMBI.

JlabopaTtopuass padora «l3yuenue pazHOOOpazusi MEIKUX [MOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKypeusi «IKCKypcHsi B TUIIUYHBIN OuoreoineHo3 (B nyOpaBy, Oepe3HsiK,
€JIbHUK, HA CyXOJOJIbHBIA UM TOMMEHHBIN JIYT, 03€pO, OOJIOTO).

IKCKYypeHsi «ODKCKYypCHsl B arpodKocucTeMy (Ha MOJe WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riiodanbHas IKOCHCTEMA

buochepa — obmiermianerapHas o00ojiouka 3eMIIM, T/I€ CYIIECTBYET WIU
CyIllecTBOBaJa XM3Hb. Pa3BuTue mpeacrasieHuit o omocdepe B Tpyaax J. 3rocca.



VYuenne B. U. Bepuanckoro o 6mocdepe. Obmactu 6mocheps! u e€ cocran. JKuboe
BELIECTBO OHOC(hEphI U ero PyHKIUU.

3aKOHOMEpPHOCTH cylIecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rio0anbHON IKOcUcTeMBI. JlnHamudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIbI (YIiiepoaa, a30Ta). PUTMUYHOCTD SIBJICHUM
B Ouocdepe.

3oHasbHOCTE Ouochepnl. [lonstrne o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEILIAHHbIE W IIIMPOKOJIIMCTBEHHBIE JIECA, CTEIH, CABAHHBI,
MyCThIHU, TPOIMUYECKUE JIECA, BRICOKOTOPhA. KilMMar, pacTUTENbHBIA U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U PyHKIIHS KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaa 1
OonocdepHbIX PYHKITUH.

JdemoHcTpanumn

[Toprpetsr: B. . Bepranckui, 3. 3rocc.

Tabnuubr u cxembl: «I'eocdepsl 3emin», «KpyroBopor azora B mpupoje»,
«KpyroBopoTr yriepona B mnpuponae», «KpyroBopoT KucIOpoJa B MPUPOIEY,
«KpyroBopoT Boabl B npupoae», «OcHOBHbIE OMOMBI cymmny, «Knumarnueckue
nosica 3emnm», «TyHapa», «Taira», «Cmemanapiii jgec», «LIMpoKkoIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeinsy, « Tponudeckuit gecy.

O6opynoBanue: repOapruy pacTeHUM pa3HbIX OMOMOB, KOJIJICKIIMH >KUBOTHBIX.

Tema 11. YestoBek U OKpyxa0UIas cpeaa

DKOJIOTHYECKHE KpU3UCHI M UX NOpuuuHbl. Bo3nelicTBue denoBeka Ha
ouochepy. 3arps3HeHHe BO3AYyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHune Kaumara.

AHTpOITIOT€HHOE BO3JCHCTBUE HA PACTUTENBbHBIA U KUBOTHBIA MHUp. OXpaHa
PACTUTENBHOTO U >KMBOTHOTO MHpa. OCHOBHBIE NMPUHILMUIIBI OXPAaHbI MPUPOIBL.
Kpacupie xHuru. Ocob0o oxpansemble npupoanbsie Tepputopuu (OOIIT).
Boranuyeckue caapl ¥ 300J0TUUECKUE TTAPKH.

OcCHOBHbIE TPUHIIUIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA U MPUPOJIBI.
PanvionansHOe  MpPUPONOMNONIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasus 3emim. OOmKE 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €T0 BEPOSTHHIE TTOCIICICTBUA.

Pa3BuTre METOIOB MOHUTOPUHIAa pa3BUTUSA OIMACHBIX TEXHOTCHHBIX
npouieccoB. Cucmemuvie ucciedo8aHus nepexooa K pecypcocoepezaroujeii u
KOHKYpeHmocnocobHou snepeemuxe. buonocuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneuusarowue O00CMyn K
ungopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcHOBbL



sKopeadburumayuu dKocucmem U Ccnocooos 00pvoOLl ¢ OUONOBPENHCOCHUSMIUL.
Pexoncmpykyus mopckux u HazemMHbIX IKOCUCTNEM.

JdemoHcTpanuu

Tabmumer W cxeMbl:  «3arps3HeHHe  atMocdepb»,  «3arps3HEHHE
ruapocheps», «3arpsizHeHne TouBb», «llapHukoBbIi 3ddexkT», «Ocobo
OXpaHseMbIe IPUPOTHBIC TEPPUTOPUIY, «MOJETH YIIPABIIEMOTO MUPAY.
OGopynoBanue: Qororpaduu OXpaHSEMBIX PACTEHHH U KUBOTHBIX KpacHoi
kHuru Poccutickonn ®enepanun, KpacHol KHATH peruoHa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaraM OCBOCHUS
oOyyarmuMucs MporpaMM cpeaHero oOmiero oOpa3oBaHUs: JMYHOCTHBIE,
METarpeIMETHBIC U MIPEAMETHBIE.

B cTpykType IMUHOCTHBIX Pe3yJbTaTOB OCBOCHUS MPOrPaMMBbI 110 OMOIOTUH
BBIJICJICHBI CJIEAYIOLIUE COCTABIISAIONIME: OCO3HAHHE OOYYaIOIUMUCS POCCUUCKON
TPaXTaHCKOW UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOIIPENEeICHHUI0, Haluyue Mmomusayuu K OOydeHWI0O  OWOJIOTHH,
yenenanpasieHHoe pazeumue BHYTPEHHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE
KIIIOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAULMNA Pa3BUTHS OHMOIOTHUECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YYAIOIINXCSI PYKOBOACTBOBATHCS B CBOCH
JESATCIILHOCTH IICHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAaMH, TPHCYIIUMH CHCTEME
OMOJIOrMYecKOro  OOpa3OBaHUS, Haluuyue  NPABOCO3HAHUS  DKOJOTUUECKOU
KYJIBTYPBI, CHOCOOHOCMU CMA8UMb TIEIIA U CTPOUTD KU3HEHHBIC TITaHbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHSI MPOTPaMMBbl IO OMOJIOTUHU JTOCTHTAIOTCS
B €IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW JAEATEIbHOCTH B COOTBETCTBUHM C
TPaJAUIIMOHHBIMU POCCUHUCKUMH COIMMOKYJIBTYPHBIMU, HCTOPHYECKUMU U TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE IMpaBUIaMU U HOpPMaMHU
MIOBEJICHUSI W CIOCOOCTBYIOT TMpoOIlecCaM CaMOITIO3HAHMS, CaMOBOCIHTAHUSA U
CaMOpa3BUTHUS, PAa3BUTUS BHYTPEHHEH TMO3UIMHM JIMYHOCTH, NATPUOTHU3MA U
YB)XEHUS K 3aKOHY M MPaBOMOPSAIKY, UYEIOBEKY TpyJa M CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHS, OEpPEXHOT0 OTHOIICHHS K KyJIbTYpHOMY HACJICIUI0 U
TpaIuIUsIM MHOTOHAIIMOHAIbHOTO Hapoaa Poccuiickoit denepaiuu, mpupoae u
OKPY’KarolIen cpee.

JIMdHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro mpenmera «buomorus»
JOJHKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOACTBOBATHCS
c(OpPMUPOBAHHON BHYTPCHHEW TIO3HWIIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAlN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaIUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, paCHIMpEHUE >KU3HEHHOTO
OTIBITa W OMBITA JEATEIHPHOCTH B MPOIECCE PeaTu3allid OCHOBHBIX HalpaBICHUI
BOCTIMTATEIIHHON JACSITETLHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kaIaHCcKOr0 BOCIIMTAHUSI:

c(OpMUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMK 00YyYarOIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUKCKOTO OOIIECTBA,

OCO3HaHME CBOUX KOHCTUTYLHOHHBIX TMpaB MU OOS3aHHOCTEH, yBaKCHUE
3aKOHa U MPaBOMOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENbHOCTH TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YUYEOHBIX M MO3HABATENIbHBIX 3a/1ay, BHITOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSTh COOCTBEHHYIO TMO3HMIIMI0 IO OTHOUIEHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUUTHIBaTh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKIACHUSIMH, KYJIHTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM IMOJI0)KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOILIECCE COBMECTHOIO BBINOJHEHUS
y4eOHBIX, TO3HABATEIbHBIX U MCCIEAOBATEILCKUX 3a/a4, YBaXUTEIbHOIO
OTHOILIEHUSI K MHEHHUIO OIMOHEHTOB NpPHU OOCYXKIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTh pOCCUICKOM IPaXKIaHCKON UJEHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IEpE.l
Ponuuou, ropmoctn 3a cBoM Kpal, CBOO PoauHy, CBOW SA3BIK M KYJBTYpY,
MPOIIIOE M HACTOSAIIee MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHUE K NMIPUPOJHOMY HACIEAUIO U MAMSATHUKAM IPUPOJBI,
NOCTUXEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJIOTMH, TOHUMAHHWS 3HAYCHUs OWOJOTUM B IO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEIOBEKA M COBPEMEHHOI'O 00I1eCTBa;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO U 3amurte OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHHE TYXOBHBIX [IEHHOCTEH POCCUIICKOTO HAPO/a;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIMI0 M MPUHUMAThL OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH,;

OCO3HaHME JIMYHOTO BKJIaJ|a B TOCTPOCHUE YCTOMYMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJAUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O MPUHATHUS UEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUM C
TpaguuusMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUI;

MIOHUMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUIHOCTH;

5) ¢usuveckoro BocmUTAHHA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBLHOIO 0J1ar0NOTyYHsi:

NOHMMaHUE W peanu3alds 370pOBOTO U 0Oe30macHoro oOpasza KU3HH
(310poBOE€  TUTaHUE, COOJIIOJICHME TUITMEHWYECKHX TMpPaBWJI U HOPM,
COQTaHCHPOBAHHBIN PEKUM 3aHIATHH W OT/ABIXa, peryspHas ¢u3ndeckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NMOHMMaHUE IIEHHOCTH TPAaBWI WHAWBUAYAIbHOTO M  KOJUIGKTHBHOTO
0e301acHOro MOBEICHUS B CUTYalIUAX, YTPOKAIOIIKX 3JOPOBbIO U KU3HHU JIIOJIEH;

OCO3HAHHWE TIOCIEJCTBUN W HENMPHUSATHS BPEAHBIX NMPUBBIUCK (YHOTpeOICHHS
AJIKOTOJIs1, HAPKOTHUKOB, KypEHUS );

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAaHKE LIEHHOCTU MacTepCTBa, TPYA0IIO0HE;

FOTOBHOCTb K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTMYECKOM W COLMAIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHATH TaKyIO ICSITCIIBHOCTS;

MHTEpEC K Pa3IUUHBIM cdepam npodhecCHOHANbHOU JeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiel mnpodeccurn W peaTU30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TIJIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUN BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKU 11eJIECO00pa3HOe OTHONIEHHWE K MPUPOJIE KaK HCTOUYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKON KYJNbTYphI: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYIKOB M OIEHKH WX BO3MOXHBIX TOCHEICTBHMA IS
OKPYXKarolen Cpebl;

OCO3HaHMUE TI00aJBbHOTO XapakTepa 3KOJIOTMYECKUX MpoOjeM U MmyTed HX
pelieHus;

CIIOCOOHOCTh HMCITOJIB30BaTh MPUOOpETaeMble MPH U3YYEHUU OUOIOTHU
3HAHUS W YMEHUSA TPU PEIICHUH TPOoOIeM, CBS3aHHBIX C PaIllMOHAIBHBIM
IPUPOJIONOIb30BaHUEM  (COONIIOZICHHE  TpaBWJI  TOBEICHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXpPaHEHHUE pPABHOBECHS B OKOCHUCTEMax, OXpPaHy BHJIOB,
AKOCHUCTEM, OroCheEpHI);

AKTUBHOE HENPHUATHE JEHCTBHUM, TPUHOCAIIUX Bpeld  OKPYKAIOIICH
NPUPOJHON cpelie, YMEHHE MPOrHO3UPOBATH HEOJATONMPHUSATHBIE HKOJIOTMYECKUE
MOCJIC/ICTBUS IPEANTPUHIMAEMBIX JCHCTBUN U IPEIOTBpAIIATh UX;



HaJMYue PA3BUTOrO FKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa JeATEIbHOCTH HKOJIOTUUECKOMN HaIpaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaTbCSI UMM B II03HABATEJIBHOM, KOMMYHUKATUBHOW U COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUUECKOMN NIEATENBHOCTH SKOJIOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UYUTATEJILCKOM KYJIBTYpbl KaK CpPEICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U MMO3HAHUS MUPA;

NOHUMaHuEe crnenuPukun OWOJOTHM KaK HayKd, OCO3HAaHUsA €€ poju B
(GbopMHUpPOBAaHWUN PANMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUW IIEJTIOCTHOTO
NpeCTaBlIeHUs] 00 OKPYXaloleM MHUpPE KaK O €AMHCTBE MPHUPOJbI, YETOBEKa U
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW UM peuieHu MpodieM
COXpaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OWOJIOTUU JJISi COBPEMEHHOM ITMBUIIM3AIUU:
oOecriedyeHuss HOBOT'O YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3/IaHHE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pellaTb pEeCypCHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeW BBIXO/A U3 TI100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
obecrieyeHuss  mepexoJa K  YCTOMYMBOMY  pa3BUTHUIO,  PAIMOHAIIBHOMY
UCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJOTUYECKMX 3HAHUH B IENIIX
NOBBIIIEHUA OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTU (PYyHKIMOHAJIBHOMW I'pPaMOTHOCTH oOydarouiuxcs, (popmupyemon
IpU U3y4EeHUU OUOJIOTHH;

MOHUMAHUE CYIIHOCTU METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJL30BaTh MOJIydaeMble 3HaHUS [JIs aHajdu3a |
OOBSCHEHHMS SBJIICHUN OKPYXKAIOLIEro MUpa U MPOUCXOJAUIUX B HEM HM3MEHEHUH,
yMEHUE JieaTh OOOCHOBAHHBIC 3aKIIOUEHHUSI Ha OCHOBE HAyudHbIX (DaKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbIO MTOTYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTh CAMOCTOSITEILHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus IpoosieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHHE IIEHHOCTHM HAyYHOW JAESTEIbHOCTHU, TOTOBHOCTH OCYUIECTBISTH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO NESITEIbHOCTh HHIUBUAYAILHO U B TPYIIIE;

FOTOBHOCTh W CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oOBaHUI0 U
caMo00pa30BaHUI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW TO OHMOJOTHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH.



METANPEAMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysibTaThl OCBOEHHUSI yuyeOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuMMble s  (OpPMHpPOBAHUS MHUPOBO33PEHHUSI OOYyYAIOIIKXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOLIEHAYYHbIE MOHITHUS, OTPaKAIOIIHE
[EJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa M CHEUUPUKY METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPIUs, SIBJIEHUE, IPOLECC,
CUCTEeMa, HAayuYHbIM (aKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HAONIOJICHWe, HW3MEpPEHHE, OKCIEPUMEHT U  JpyTue);
yHUBEpCalbHble Yy4yeOHbIe JeWcTBHS (TO3HABATENbHbIE, KOMMYHUKATHBHBIE,

PETYJISATUBHEIE), o0ecrieunBaroIIre dbopmupoBaHue (YHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIETEHIIMM OO0YydYaloIUXCs; CIIOCOOHOCTH
00ydaromuxcs MCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYECKME 3HAHMS M  YHUBEpCalbHble ydeOHble JECUCTBUS B
MO3HABATENLHON U COLUANIbHOM MPAKTHKE.

B pesynprare wu3ydyeHHss OWOJIOrMM Ha YPOBHE CpPEAHEro OOWIEro
oOpazoBaHusi y oOyuyaromierocs OyayT chOpPMUPOBAHBI  IO3HABATEIbHbBIC
yHUBEpCalbHbIe YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIbHBIE YUEOHbBIC
JICCTBUSA, PErYyJSTUBHBIC YHHUBEpPCAIbHBIC Y4eOHbIE JCHCTBUS, COBMECTHAs
TeSATEeTHHOCTD.

MertanpeaMeTHbIE Pe3yiabTaThl OCBOCHHS TPOTPAMMBI CPETHETO OOIIETO
00pa3oBaHMs TOKHBI OTPAXKATh:

Ogaajenne YHHUBepPCAJIbHbIMH y4eOHBIMU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30BbI€e JIOTHYECKHE e CTBHA:

CaMOCTOATENbHO  (GOPMYJIMpPOBATh W aKTyaJlU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(aHanu3a, cMHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUU, 000OIIEHUS), PAaCKPBIBATh CMBICI
OMOJIOTUYECKUX TOHITHM (BBLACIATh UX XapaKTEepHbIe MPU3HAKH, YCTAHABJIUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTIpEeNeATh IETH JeATCIbHOCTH, 3a/aBas MapaMeTphl W KPUTEPUH UX
JTOCTHKCHHUSI, COOTHOCHUTD PE3YIIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMH ICTISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS JUIsl OOBSICHEHUSI (DAKTOB U SIBJICHUIA
YKABOU MTPUPOIBI;

CTPOUTH JIOTHYECKUE pPaCCYKIeHUs (MHIYKTUBHBIC, JCAyKTHUBHBIE, IIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPHUBACMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BBIBOJIBI M 3aKIIIOUCHUS,;

IPUMEHSTh CXEMHO-MO/ICIIbHBIC cpencTtBa IS TPEICTaBICHUS
CYIIIECTBCHHBIX CBS3eH M OTHOIIECHWH B M3yYaeMbIX OMOJOTHYECKHX OOBECKTaX, a



TaKKE€  NPOTHUBOPEUYMI  Pa3HOTO  pOJAA,  BBIABICHHBIX B Pa3IUYHbBIX
MH(GOPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUTaH pelIieHHs] MpoOJIeMbl ¢ Y4ETOM aHajan3a WMEIOIUXCS
MaTepHAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B ACSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
IEJISIM, OIICHUBATh PUCKU TIOCIEACTBUN JAESATEIbHOCTH;

KOOPAWMHHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIAIeTh HABBIKAMH y4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOU JAESTEIbHOCTH,
HaBBIKAMH  paspelnieHus mpoodsieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIIECHUS MPAKTUUECKUX 33/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHNUS;

UCIIOJIb30BaTh Pa3UYHbIE BHUIBl JIEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHUSA, €r0 HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPUMEHEHHUI0 B Y4eOHBIX
CUTYallUsAX, B TOM YKCIIE IPH CO3JJaHUH YIEOHBIX M COI[UATBHBIX TPOEKTOB;

dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaeTh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSMU U METOJAMHU;

CTaBUTh W (HOpPMYIUpOBATh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOM
JEeSTENbHOCTH Y )KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3a/ady,
BBIIBUTaTh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX yTBEPXJCHUHN, 3a]1aBaTh MapaMETPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJISATh LI€JICHANIPABICHHBIM MOUCK MEpPEeHOca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCHOHATBHYIO CPEy;

YMETh TEPEHOCUTHh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO O0JIaCTH
KHU3HEICSATEIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJIEH, MpeJlaraTb OPUTHHAJIBHBIE MOJXObl U pEHICHUS,
CTaBUTh MPOOJIEMBI U 33a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) padora ¢ nHpopmanuei:

OpUEHTHUPOBATHCS B PA3TUYHBIX UCTOUHHKAX MH(OpMAIH (TEKCTE Y4eOHOTO
nocoOus, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaNU3UPOBaTh



MH(GOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ JJ0CTOBEPHOCTh U HENPOTHBOPEUYNUBOCTH;

(GopMynHpOBaTh 3alpOChl U MPUMEHATh PA3IUYHBIE METOJbI MPU MOUCKE U
oTbope Oumosioruyeckor MH(PpopMauu, HeOOXOAUMOMN /IS BBIMOJHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh OMBIT HMCHOJB30BaHHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPUIEHCTBOBATH KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BaHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAJbHYIO  (opMy  MpeacTaBlICHUS
Oouosornyeckor nHpopmanuu (cxembl, rpaduku, AUarpaMmsbl, TaOIULbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIH fA3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornueckod uH(pOpManMeN: NPUMEHSATh XUMHYECKHE, (PUIUYECKUE U
MaTE€MaTUYECKUE 3HAKW W CUMBOJBI, (hopmyJsibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJIsJHOCTH;

BJIAJ€Th  HABBIKAMHM  pacloO3HaBaHWUA M 3alIUThl  MH(MOpMAaLNH,
uH(}OpMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBJ1aiecHHe YHUBEPCAIbHBIMHA KOMMYHUKATHBHBIMY /1ICHCTBHSAMM:

1) oO1eHme:

OCYLIECTBJISATh KOMMYHUKAIIMH BO BCEX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyX)AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIBHO BBIIOJHEHUS MPEAJIaracMoi
3a/1a4y, YYUTHIBaTh MHTEPECHI U COTJACOBAHHOCTH MO3MIMI JPYTUX YYAaCTHUKOB
JMAJora WA JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHUS, TOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MNPEINOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHUTYalUH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJAJETh Pa3IM4YHBIMU CIIOCOOaMH OOILIEHUA M B3aMMOJEUCTBHS, MOHUMATh
HaMEpPEHUs PYTUX JIIOJAEH, MPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOppeKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeILHOCTh:

NOHMMAaTh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTD
IpUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PElIeHUH y4eOHOH 3a1auu;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH C Y4YETOM O0OLIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA;



OpPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPAWHUPOBATh JACHUCTBUA MO €€ NOCTHXEHUIO: COCTAaBIISITh IUIAH JEHWCTBHUI,
pacupenensaTb poiad € Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pPE3YJbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAadeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHMKAa KOMaH[bl B
oO1Iui pe3ynbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE ITPOEKTHI, OLECHUBAaTh HUIAEHU C TIO3ULUUHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUIX, TPOSIBISATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

OBiaeHne YHMBEPCAJIbHBIMH PEryJIATHBHBIMU AeHCTBUSIMHU:

1) camoopraHu3anusi:

UCIIONb30BaTh OHMOJOTMYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM U HX
pElIeHUs B )KU3HEHHBIX U YUYEOHBIX CUTYaLUX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUU I1I€JIEBble U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSIX M IOCTYIKaxX IO OTHOLIECHHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO JIESATEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTeIbHON
NEATENbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOATENIbHO  COCTAaBJATh IUIAH pEHIeHHs MNpo0JeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYAaIIUSIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, Oparb OTBETCTBEHHOCTH
3a pEILICHHUE;

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIUIIUU B
pa3HbIX O00JacTSIX 3HAHWM, IMOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTENbHBIM U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTD,
OLIEHMBAaTh COOTBETCTBHUE PE3YJIBTATOB LEAM;

BJaJ€Th  HABBIKAMM  TIO3HABATEJIbHOM  peduIeKCMM  Kak  OCO3HAHMUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX PpE3YyJIbTaTOB U
OCHOBaHMi, UCIOJIB30BaTh MPUEMBI PEQIEKCUU JIs OLEHKH CUTYyallMd, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHMBATh PUCKHM WU CBOEBPEMEHHO IPUHUMATh PELICHUS MO HX
CHUKEHMIO;



IPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX NPU AaHAIU3E pPEe3yJIbTaTOB
NEATEIbHOCTH;

3) mpuHsiTHE CedsI M IPYTrUX:

PUHUMATh Ce0sl, MTOHUMAsi CBOU HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHTHl JPYyIMX [PU aHAIU3€ pEe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIbTATHI

[IpeameTHbie pe3ynbTaTbl OCBOCHHUSI COJEpKAHHUS Y4yeOHOro mpeaMera
«buonorusi» Ha yrayONE€HHOM YpPOBHE OpPHEHTHUPOBAaHbI Ha oOecredyeHue
npoduibHOro  oOydeHust  oOywarommxcs  Owonmornu. OHM  BKJIKOYAIOT:
cnenuduueckue a1 OMOJIOrMKY HayYHbIe 3HAHUS, YMEHUS U CIIOCOObI AEUCTBUH O
OCBOCHHIO, MHTEPIIPETAIIUN U MPEoOpa30BaHUIO 3HAHUM, BUIBI JIEATEILHOCTH I10
MOJIYYEHUIO HOBBIX 3HAHUU U UX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHBIX KU3HEHHBIX cuTyanusx. [IpeameTHbie pe3yabTaThl MPECTABICHBI 1O
roJlamMm U3y4YeHHUs.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buomorus» B 10
Kjlacce OJKHBI OTPaXXkaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pPOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B
NMO3HAHUM  3aKOHOB TPUPOJABI M  PEHICHUHW TPOOJEM  PAIMOHAIBLHOTO
IPUPOJIONIOIB30BaHUs, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHoJIOrnH;

BJIQJICHUE CHCTEMOM OWOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE OWOJOTUYECKUE TEPMHUHBI M TOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOPEryJsilus, CAaMOBOCIPOHU3BEIIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OUOJIOTHYECKUE TEOPUHU
(xnerounas teopusa T. IIBanna, M. lllneiinena, P. BupxoBa, XxpoMmocoMHasi TeOpus
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBuioBa — o meHTpax
MHOTrooOpa3usi ¥  TMPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pPAaCTeHHWH),  3aKOHBI
(enHOOOpa3usi TOTOMKOB IEPBOrO IMOKOJICHHS, PACIICIUICHHS, YUCTOTHI TaMer,
HE3aBUCHUMOro HacieaoBanus [. MeHaens, TOMOJOTHYECKUX PAJIOB B
HACJIEICTBEHHON U3MEHYMBOCTHU H. n. Bagunoga), IIPUHLATIBI
(KOMIIJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOr'O TIO3HAHMS, HUCIIOIb3YEMbIX B
OMOJIOTUYECKNX MCCIIEIOBAHUAX JKUBBIX OOBEKTOB (ONMUCaHUE, W3MEpPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OaxTepuit, TpuOOB, pacTeHUH, )KUBOTHBIX U Y€JIOBEKa, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB PpACTEHUM, KUBOTHBIX, YEJIOBEKa, IMPOIECCOB KU3HEACSITEIbHOCTH,
IPOTEKAIOIUX B OPraHU3Max pPacT€HUH, KUBOTHBIX M YEJIOBEKa, OMOIOTrMYECKUX
IpoLIecCOB: 0OMEHa BeUIECTB (MeTa00IM3M), NPEBPALLEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOIrO U TeTepoTpOHOTO TUIIOB NMUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTorenesa, SMOpHUOreHesa, nocTaMOPHOHAIBHOIO Pa3BUTHA,
pa3MHOXXEHUS,  HMHIMBUIYabHOTO  Pa3BUTUS  OpraHu3ma  (OHTOreHes3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3UCA, NCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABJIMBATh B3aUMOCBSI3M MEXIY OpraHOMJaMH KIETKH U HX
(YHKIUSAMH, CTPOEHUEM KJIETOK pAa3HbIX TKaHe W UX (QYHKUUAMH, MEXITY
OpraHaMM M CHCTEMaMH OpPraHOB y pAacTEHHi, XUBOTHBIX W YENOBEKa M HX
(GYHKIUSAMH, MEXAYy CHCTEMaMH OPraHoB U HMX (QYHKIHUSMH, MEXIY S3TanaMu
oOMeHa BEUIECTB, ATallaMi KJIETOYHOIO IIUKJIA U KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
sTanaMu AMOPUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM M (PeHOTUNOM, (HEHOTUIIOM U
dbakTOopamMu cpebl OOUTaHUS,

YMEHHE BBISBIATH OTIMYUTENbHBIC TIPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHuM, )KUBOTHBIX U YEJIOBEKA;

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJUKY JIJIsl JOKAa3aTEIbCTBA POACTBA OPTaHM3MOB Pa3HbIX
CUCTEeMAaTHUECKUX TPYIIIL;

yMEHHE peniatb OMOJIOrMYECKUE 3aJa4l, BbISBISATh NPUUUHHO-CIIEICTBEHHBIE
CBSI3U MEXKIY MCCIIEeTyeMbIMU OMOJIOIMUYECKUMHU MTPOLIECCAMU U SIBICHUSAMU, JeNIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IMOJIYYSHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJHATh JIa0OpAaTOpPHbIE M MpaKkTUYECKHe padoThl, COOJIOIATH
IpaBuJIa MpU padboTe ¢ yu4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAaHHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPATH HX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyIHpys Ielb HCCIeNOBAaHUS, aHAIM3UPOBATh MOTYyYEHHBIC
pe3yibTaThl U J€NaTh BHIBOJIbI;

yMEHUE Yy4YacTBOBAaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTMM U MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOIbHBIX HAYYHBIX OOILECTB, U
nyOJIMYHO  TPEACTABISATh  MOJIYYCHHBIE  pe3yNbTaThl HA  YYCHHUECKHUX
KOH(EPEHITUSIX;

YMEHHE OLICHUBATh AITHUUYECKHUE AacCleKThl COBPEMEHHBIX HCCJIEOBaHUI B
objmactu  OMONOTHM W MEOUIUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAIMPABICHHOE HM3MEHEHHE T€HOMa M CO3JaHHE TPaHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mpogecCuoHATLHON
NEeATENbHOCTH B 00JacTH OMOJIOTMU, MEAUIMHBI, OMOTEXHOJIOIHMH, BETEPUHAPUH,
CEJbCKOTO XO3SIMCTBA, MUILEBOW MPOMBIIUIEHHOCTH, YIUIyOJISTh [MO3HABAaTEJIbHBIN
WHTEpEC, HAINIPABJIECHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsAX CPEJHEro
po¢heCCUOHAIBHOTO U BBICIIEr0 00pa30BaHUs.

[IpenmeTHbIe pe3ysbTaThl OCBOEHHUs ydeOHOro mpeamera «buomorus» B 11
Kjlacce TOJKHBI OTpaXkaTh:

cOpPMUPOBAHHOCTh 3HAHMW O MECT€ W poJd OHUOJOTMH B CHCTEME
€CTECTBEHHbIX HayK, B ()OPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B MO3HAHUU 3aKOHOB NPHUPOABI M PEHICHUH HKOJOTHYECKHUX
npobyieM uYeloBeYecTBa, a TakkKe B PEIIEHUH BOIMPOCOB PAalMOHAIBHOIO
IPUPOIOTNIOIB30BaHUs, U B ()OPMUPOBAHUM LIEHHOCTHOT'O OTHOIICHUS K MPUPO/IE,
0OIIECTBY, YENOBEKY, O BKJIaJI€ POCCUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHHME BJaJeTh CHUCTEMOM OMOJOrMYECKUX 3HAHWW, KOTOpas BKIHOYAET
ONpeJeiaeH!s] M TOHMMAHHE CYIIHOCTM OCHOBOIIOJArarmIuXx OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOcucTeMa, Ouocdepa), OHOIOTrHYECKHUE TEOPUU
(aBomrounonHas teopust Y. J[apBuHa, CHHTETUYECKAs TEOPHS IBOJIIOLMH), YUCHUS
(A. H. CeBepuioBa — 0 nyTsx U HampaBieHusx 3Bontounn, B.M. BepHaackoro — o
ouocdepe), 3akonbl (reHeruyeckoro paBHoBecus Jxk. Xapau u B. BaiinOepra,
3apoasimieBoro cxoactsa K. M. bopa), npaBuna (munumyma FO. JluGuxa,
HKOJOTUYECKON THUpPAMHAbl JHEPruu), rumnore3bl (rumoresa «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJaMU  HAYYHOTO  IMO3HAHUA,
UCIOJIb3yEMbIMU B OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, U3MepeHue, HaOIIOJICHHUE, DKCIIEPUMEHT), CIOCO0aMU BBISIBICHUS U
OLICHKU aHTPOIIOI€HHBIX U3MEHEHHI B IPUPOJE;

YMEHUE BBIICHATh CYLIECTBEHHbIE NPHU3HAKU: BHJOB, OHOT€OLEHO30B,
KOCUCTEM M OHocdepbl, CTAOMIM3UPYIOMIETO, ABUXKYILIETO W pPa3pbIBAIOLIETO
€CTECTBEHHOT'O or0opa, AIJIONATPUYECKOTO u CUMIIATPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JBIXKYIIUX CHJ HBOJIIOLMU Ha T€HO(MOH]I MOMYJISIHH,
IPUCHOCOOJIEHHOCTH OPraHu3MOB K cpelie OOUTaHMs, YepeaoBaHUsl HallpaBJICHUN
ABOJIIOIMHU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aUMOCBSA3M MEXAY MPOLECCAMU 3BOJIIOLUH,
JBIKYIIMMHU CHJIAMUA aHTPOIIOr€He3a, KOMIIOHEHTAMHU PA3JIHYHBIX 3KOCHCTEM H
IPUCHOCOOICHUSIMU K HUM OPraHUu3MOB;

YyMEHUE  BBISBJIATH  OTJIMUMTEIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K cpefe OOWTaHWs, aOHOTHYECKHUX M OMOTHYCCKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBSI3€id  OpPraHM3MOB B  COOOIIECTBAX,
AHTPOIOT€HHBIX U3MEHEHHUI B 3KOCUCTEMAX CBOEM MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CMMBOJIUKY JIJIsl JI0KAa3aTeIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIII, B3aMMOCBS3U OPTaHU3MOB U CPeJlbl OOUTaHMUS, €AMHCTBA
YeIIOBEUECKNX pac, HEOOXOJAMMOCTH COXPAaHEHHS MHOT000pa3usi BUIOB U
AKOCHCTEM KaK yCIIOBHS COCYIIIECTBOBAHMS MPUPOJIBI M UESTIOBEUYCCTBRA;

yMEHUE peniarb OMOJOTHYECKUE 3a/1a4H, BBISABIATh TPUUMHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIIEAYEMbIMU OMOJIOTUUECKUMHU TMPOIECCAMU U SBICHUSMH, J1€TIaTh
BBIBOJIBI I TIPOTHO3bBI HA OCHOBAHUH TIOJIYYCHHBIX PE3yJIbTATOB;

yYMEHUE BBINOJIHATH JIA0OpAaTOpPHbIE M MpakTUYecKue padoThl, COOIIOAATh
npaBuiia mpu pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYT0BAHHUEM;

yMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAIHLHBIMU
cpenctBamu, (GOPMYTUPYS II€Ib HCCIICIOBAaHUS, AHAIU3UPOBATH TOJYYCHHBIC
pe3yibTaThl U J€NaTh BHIBOIbI;

yMEHHE Yy4acTBOBAaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
9KOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPENCTaBIATH  TOJNYYCHHBIC  pe3yJbTaThl HAa  YUYCHHYCCKHX
KOH(EPEHITUIX;

yMEHUE OIEHUBATh TUMOTE3bI M TEOPUH O TIPOUCXOXKIICHUHU KU3HU, YEJIOBEKa
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBUSIX U CIOCO0aX MPEeAoTBpaICHUS
r100ajbHBIX U3MEHEHUN B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaylied MpodecCHoHaTbHON
JESATEILHOCTH B 00JIACTU OMOJIOTHH, SKOJIOTUHU, TPUPOIOTIOIB30BAHMS, METUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPUH, CEIIbCKOTO XO3SMCTBA, IHINEBON
IIPOMBIIIUICHHOCTH, YIJIYOJIATh TI03HABATENbHBIH WHTEpPEC, HaIlpaBJICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIICH  Mpodeccuu U IPOFOJIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUSI B OPTaHM3AIUAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
udposbie
Nen/m | HaumeHoBaHHe pa3jiejioB M TeM NPOrPaMMbl Koutpoabubie  IlpakTuueckue (mupp )
Bcero oOpa3oBaTeJibHbIE
padoThI padoTbI
pecypchbl

1 buosnorus xak Hayka 0 0
2 JKuBble cCTEMBI U X HU3yUYCHHE 0 0
3 buonorus knetku 0 0.5
4 XuMudecKasi OpraHu3arysl KICTKH 10 0
5 Crpoenue u GyHKINHU KICTKU 8 0
6 OOMeH BelecTB U MpeBpalleHle YHEPIUU B KIIETKE 9 0 1
7 HacnencreenHast nH(popManys 1 peann3aius e€ B 9 0 05

KJIETKE

JKU3HEHHBIN UK KIETKU 6 1

Crtpoenue u GyHKIIMA OPTaHU3MOB 17 1.5
10 PasmHOXeHHe U pa3BUTHE OPTaHU3MOB 8 1.5
1 ['eneTrKa — HayKa O HaCJIEICTBEHHOCTH U ) 0 0.5

U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 0
14 ['eneTnka yenoBeka 3 0 0.5
15 Cenexuus opraHusMoB 4 0
16 buortexHonorus u CHHTETHYECKast OMOIOTHS 4 0
17 PesepBHOE Bpems 1 0

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 13




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3jesioB U TeM (uu¢posbie)
Ne n/m Kontpoibubie | IlpakTnuyeckue
MpOrpaMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoTbI
pecypchbl
1 3apoKIeHNE U Pa3BUTHE IBOJTIOIHOHHBIX 4 0 0
MIPECTaBICHUH B OMOJIOTUI
Mukpo3BoIonus U €€ pe3yJIbTaThl 14 2
Maxkpo3BOTIOIHUS U €€ Pe3yIbTaTh 6 0
[IpoucxoxxaeHne u pa3BUTHE KU3HUA Ha
4 P 8 P 15 0 15
3emiie
5 [TpoucxoxaeHne yemoBeKka — aHTPOIIOTCHE3 10 0 1
DKOJIOTHs — HayKa O B3aWMOOTHOIIIEHUSIX
6 OpPTaHU3MOB U HA/IOPTaHU3MEHHBIX CUCTEM 3 0 0.5
C OKpYKarolleu cpenou
OpraHusmsl U cpefja 0OUTaHUs 1.5
DKOJIOTHS BUJIOB U TIOMYJISAIIAN 0.5
DKoJ0rus coo0IECTB. JKOIOTMUECKHE
9 H 12 0 0.5
CHUCTEMBI
10 buocdepa — rmodanbHas skocucTeMa 0 0
11 UenmoBek U OKpy’KaroIas cpea 0 0
12 PesepBHOE Bpems 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5







HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosinvecTBO yacon JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Koutpoasnbie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpa3zoBaTeibHbIE
padoTsI padoTsbI
pecypchbl
1 [Tpenmert u 3amgauu oOrieit 6uonoruu. Pompb 1 0 0
ouonoruu 04.09.2023
2 Kpatkast uctopust pa3BuTH OMOIOTUN 1 0 0 06.09.2023
3 CucreMa OMOJIOTMYECKUX HayK 1 0 0 07.09.2023
4 Ku3ub kak 6uosornueckuii peHOMEH. 1 0 05
OmnpeiesieHue KU3HU ' 11.09.2023
5 CBoiicTBa KHBOTO 1 0 0 13.09.2023
6 YpoBHU OpraHu3aluy )KUBON MaTepuu 1 0 0 14.09.2023
7 MeTobl MO3HAHHS KUBOH TPUPOJIBI 1 0 0.5 18.09.2023
8 Knerounas teopusi. MeTo1bl LUTOJIOTUN 1 0 0 90.09.2023
9 XUMHUYECKUH cOCTaB KICTKH 1 0 0 91.09.2023
10 OpraHuyeckue BelecTBa KJIETKH - OeIKu 1 0 0 95.09.2023
11 OpraHuyeckue BeIecTBa KJISTKH — 1 0 0




YTIE€BOBI

27.09.2023

12

OpI‘aHI/I‘-IGCKI/Ie BCIICCTBA KIICTKH —
JIUITUABI

28.09.2023

13

Hyxneunossie kucnorsl. JJHK u PHK.
JlabopaTtopHnast pabota «HccnenoBanue
HYKJICUHOBBIX KUCIIOT, BBIZICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY»

0.5

02.10.2023

14

Crtpoenue u ¢pynkiuu ATO. [Ipyrue
nykieosuarpudocdars (HTD)

04.10.2023

15

CexBennpoBanue [JHK. Metoms
TCHOMUKH, TPAHCKPUTITOMUKH,
MIPOTEOMHKH

05.10.2023

16

17

MeToabl CTpyKTYypHOI OHOJIOTHH

TuIe! KJIETOK. HpOKapI/IOTI/I‘ICCKaﬂ KJICTKa

09.10.2023

11.10.2023

18

CTpoeHue 7yKapuOTUYECKON KIIETKHU.
[TpakTuueckas padota «/3ydeHne CBOMCTB
KJIETOYHOW MEMOpPaHbD»

0.5

12.10.2023

19

OnHoMeMOpaHHbBIE OPTaHOU bl KIIETKH.
[TpakTiueckas pabora «13yueHue
JBUKEHUSI LIUTOTIa3Mbl B PACTUTENBHBIX
KJIETKaX»

0.5

16.10.2023

20

[TosryaBTOHOMHBIE OPraHOU B! KIETKU:
MUTOXOH/IPUH, TUIacTH L. JlabopaTtopHas
pabota «/ccnenoBanue miasMosansa u
JIEIUIa3MOJIN3a B PACTUTEIJIBHBIX KJIETKAX»

0.5

18.10.2023

21

HemeMmOpaHHbIe OpraHOU/IbI KJIETKU




19.10.2023

22

Crpoenue u GyHKIUH siipa

23.10.2023

23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydenne cTpoeHus KIETOK Pa3IndHbIX
OpraHU3MOBY

0.5

25.10.2023

24

AcCCUMUIISIMS ¥ TUCCUMMIALIAS — J[BE
cTopoHbI MeTabonu3ma. Tumnsl oOMeHa
BemectB. JlabopaTopHas pabota
«M3ydyeHne kaTaIuTU4ECKON aKTUBHOCTH
(dbepMeHTOB (Ha mpuUMepe aMHIIa3bl WK
KaTaJias3bl)»

26.10.2023

25

DepMEHTATUBHBIN XapaKTep peaKIMil
KJIETOYHOTO MeTabonm3ma. JlabopaTopHas
pabota «M3y4yenue pepMEeHTaTUBHOTO
paciernieHus IepoKCua BoI0poJia B
PACTUTENBHBIX U )KUBOTHBIX KIIETKAX)

0.5

06.11.2023

26

benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI

08.11.2023

27

ABTOTpOGHBIN THIT 0OMEHA BEUIECTB

09.11.2023

28

dortocunres

13.11.2023

29

Xemocuntes. Jlabopatopnas pabora
«CpaBHeHHEe PO1IEeCCOB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

15.11.2023

30

AHa3poOHbBIE OpraHu3Mbl. Buabl




opoxenus. JlaboparopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKEHUS
JIBIXaHUSD)

16.11.2023

AspoOHBIE OpraHU3MBbL. JTaIlbI

31 0
SHEPTETHYECKOr0 0OMeHa 20.11.2023
OHeprusi MeMOPaHHOTO TpaIue€HTa
32 HpOTOHOB.VCI/IHTGS AT®: pabora 0 99 11.2023
npoToHHON AT®-cuHTa3bI
33 Peakium MaTpu4HOIrO CHUHTE3a 0 93.11.2023
34 TpaHCKkpuIIUs — MAaTPUYHBIA CUHTE3 0
PHK 27.11.2023
35 Tpancnsus u e€ dTarnbl 0 99.11.2023
36 KonupoBanue amuHokuciaot. Posb 0
pubocom B OMocuHTe3e Oenka 30.11.2023
37 Opranuzanus reHoMa y npoKapuoT U 0
YKapHOT 04.12.2023
38 MosnexymsipHbIe MEXaHU3MBI SKCIIPECCHH 0
T€HOB Y 3YKapuoT 06.12.2023
Bupycbl — BHEKJIETOUHBIE (POPMBI KUIHU
39 u obnuratHele napasutsl. [IpakTuyeckas 0.5 07.12.2023
pabota «Co3anue MOJeIN BUPYCa»
40 BupycHbie 3a001eBaHUS YETIOBEKA, 0
JKUBOTHBIX, PACTEHUI 11.12.2023
41 HanoTexHOIOrHM B OHOJIOTUN U MEIULIMHE 0 13.12.2023
42 JKV3HEHHBIN UK KIIETKA 0




14.12.2023

43 Martpuunsrit cuate3 JJHK 0 18.12.2023
Xpomocomsl. JlabopaTopHas pabora
44 «M3ydeHne XxpoMoCcOM Ha TOTOBBIX 0.5 90.12.2023
MUKpOIIpenapaTax»
4 .
5 JleneHue KIeTKH — MHUTO3 0 91.12.2023
Tunel kneTok. KapuokuHes 1 HIUTOKUHES.
Jlabopartopnas pabota «Habmtonenue
46 0.5
MUTO3a B KJIETKaX KOHYMKA KOpeIlIKa JIyKa 25.12.2023
(Ha TOTOBBIX MHKpOIIperapaTax)»
47 Perynsinms »KU3HEHHOTO LIMKJIA KIIETOK 0 97122023
48 OpranusM Kak eJMHOE I1eJI0e 0 98.12.2023
49 Txanu pacrenuii. JlabopaTopHas pabora 0.5
«M3ydeHne TKaHeH pacTeHUN ' 08.01.2024
TkaHU KUBOTHBIX U YEIIOBEKA.
50 JlaGopatopHas pabora «/3yueHue TkaHei 0.5 10.01.2024
JKUBOTHBIX)»
Opranbl. CHCTEMBI OPTraHoOB.
1 4 :
5 JlabopaTtopHnast pabota «3yuenue opranoB 0.5 11.01.2024
[[BETKOBOTO PACTECHUS
2
5 Ornopa Tena opraHu3MoB 0 15.01.2024
53 JIB>KeHHEe OpraHu3MOB 0

17.01.2024




54

ITutanue OpTraHu3MOB

18.01.2024

55 [TuTanue MO3BOHOYHBIX )KMBOTHBIX.

[TumeBapuTenbHas CUCTEMa YeJIOBEKa 22.01.2024
56 JIpIxaHue opraHu3MoB 94.01.2024
57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U

YelioBeKa 25.01.2024
58 TpaHcHOpT BEIIeCTB Y OPraHu3MOB

29.01.2024

59 KpoBeHocHas cuctema mo3BOHOYHBIX

’KUBOTHBIX U YEJIOBEKa 31.01.2024
60 Brinenenue y opranu3smMosB 01.02.2024
61 3amuTa y OpraHu3MoB 05.02.2024
62 HMMMmyHHas cucTeMa 4eaoBeKa 07.02.2024
63 Pa3apaxuMocTs U perymsinus y

OpraHu3MOB 08.02.2024
64 ['ymopanbHast peryisinus ¥ SHIOKPHHHAS

CHCTEMa JKUBOTHBIX U YEJIOBEKa 12.02.2024
65 ®opmbl pa3MHOXKEHHS OPTaHI3MOB 14.02.2024
66 [TomoBoe pa3MHOXKEHHE 15.02.2024
67 Meiio3

19.02.2024




68

["amerorenes. O6pa3oBaHue U Pa3BUTHE
HOJIOBBIX KieTok. JlabopaTopHas pabora
«M3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax»

0.5

21.02.2024

69

WuauBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOTCHE3

22.02.2024

70

3akJajKka OpraHoB U TKaHEeH u3
3apOJIBIIIEBHIX JTUCTKOB

26.02.2024

71

Poct u pa3BuTHE KUBOTHBIX.
JlabopaTtopHnast pabota «BrisBienue
MPU3HAKOB CXOJICTBA 32O IbIIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

28.02.2024

72

Pa3mMHOXeHME 1 pa3BUTHE PACTEHUI.
Jlaboparopnas pabota «CTpoeHrEe OpraHoB
Pa3MHOXKEHHUS BBICIIUX pPaCTEHUI»

0.5

29.02.2024

73

I/ICTOPI/IH CTAHOBJICHUA U PA3BUTUA
FCHCTUKH KaK HAyKH

04.03.2024

74

OCHOBHEBIE IOHATHSA ¥ CUMBOJIEI T€HETHKH.
JlaGopaTtopnas pabota «J[po3oduna kak
00BEKT TCHETUYECKUX UCCIICIOBAHUI

0.5

06.03.2024

75

3aKOHOMEPHOCTH Haclle10BaHHs
MPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas pabora
"N3yueHue pe3ynbTaToB MOHOTUOPUIHOTO
CKpEIUBaHUA y Ip030QHIbI"

0.5

07.03.2024

76

[{uTonornvyeckue OCHOBBI
MOHOTHOPUAHOTO CKPEIIUBAHUS

11.03.2024

77

AHanu3upylolee CKpeliiBaHue.




HenonHoe nomunnpoBanue

13.03.2024

JurubpuiHoe CKpenBaHue.
[Tpaktuyeckas padora «M3y4ueHue

78 0.5

PE3yJIbTaTOB TUTHOPUAHOTO CKPEIIUBAHUS 14.03.2024

y 1p030QHIIBD
79 [{uTOoNOrn4ecKrue OCHOBBI AUTUOPHUTHOTO 0

CKpEILMBAHUS 18.03.2024
80 ClernieHHOe HACJIeJOBaHHE ITPU3HAKOB 0 90.03.2024
81 XpoMOCOMHas TEOPHs HACIEACTBEHHOCTH 0 91.03.2024
82 r 0

eHeTHKa Toja 01.04.2024
83 r 0
€HOTHII KakK LIeJIOCTHAs CUCTeMa 03.04.2024

84 ['eneTnuecknii KOHTPOJIb PA3BUTHSL 0

pacTeHUM, )KUBOTHBIX M YEJIOBEKA 04.04.2024
85 N3menunBOCTh pHU3HAKOB. Bubl 0

W3MEHYUBOCTH 08.04.2024
86 MoudukanroHHas U3BMEHIHUBOCTh 0 10.04.2024

BapuanvoHHBIN psit 1 BapuallMOHHAs

kpuBas. JlabopaTopHas pabora
87 «HccnenoBanue 3akOHOMEPHOCTEH 05

MOJIU(UKATTOHHONH U3MEHUHUBOCTH. ' 11.04.2024

[TocTpoeHue BapualiiOHHOTO psija U

BApUALIMOHHON KPUBOIN»
88 ['eHoTUNIMUYECKAst U3BMEHUHUBOCTb. 0




KoMmb6uHaTtBHAS H3MEHUYUBOCTD

15.04.2024

89

MyTannoHHast U3MEHYUBOCTD.
[Tpaktuyeckas padora «MyTanuu y
Jpo30¢uIIbI (Ha TOTOBBIX
MHUKpOIIpenapaTax)»

0.5

17.04.2024

90

3aKOHOMEPHOCTH MYTAl[MOHHOTO
nporiecca. DMUIreHeTHKA U SITUTeHOMUKA

18.04.2024

91

I'enetuka yenoBeka. [IpakTudeckas pabota
«CocTtaBneHue 1 aHau3 POAOCIOBHON

0.5

22.04.2024

92

MeToabl MEIUIIMHCKON T€HETUKHU

24.04.2024

93

94

3HaucHUE MEIUIIUHCKON T€HETUKHU B
NpeaAOTBPAIICHNN U JICHCHHUU
reHeTHYEeCKUX 3a00JIeBaHMI YeIoBeKa

OCHOBHBIE TIOHATHUS CENEKIHH.
JlaGopaTopHnas pabora «/3yueHue copToB
KyJbTYPHBIX PACTE€HUN U TIOPOJ] JOMAITHUX
KHBOTHBIX»

0.5

25.04.2024

29.04.2024

95

MeTop! ceeKIMOHHOM paboThI.
JlaGopaTopHnas pabora «M3yueHue MeTo10B
CEJICKIIH PACTECHUI»

0.5

02.05.2024

96

JlocTrKeHHs CeNEKIMU PACTEHU 1
KUBOTHBIX. [IpakTHueckas padora
«IIpuBuBKa pacTeHUN»

06.05.2024

97

COXpaHeHI/Ie, N3YUCHUC U UCIIOJIB30BAHUC
ICHECTUYCCKUX PECYPCOB

08.05.2024

98

buotexHosorus Kak Hayka u OTpacib
npousBojcTBa. [IpakTuyeckas pabora

0.5

13.05.2024




«M3yueHne 00beKTOB OMOTEXHOIOT U

OcHOBHbIE HaNpaBJIEHUS CUHTETUYECKOU

99 OHoIorun 1 0 15.05.2024
100 XpOMOCOMHasl ¥ TEHHAasl NHKEHEPUs 1 0 16.05.2024
101 MenumHcKkre OMOTEXHOIOT NI 1 0 90.05.2024
102 Pesepsnbiii ypok. [loBTopenue, 1 0
00001IeHHE, CUCTEMATH3AIMs 3HAHUHA 22.05.2024
OBLIEE KOJIMYECTBO YACOB I10 102 135

[TPOTPAMME




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
Ne ara ugposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;1;0B3Teﬂbl-lble
padoThbI padoTbI pecypesI
1 OpomtononHas teopus Y. Jlapsuna 1
5 JIBHoKyIME CHIIBI DBOJIIOLIMU BUIOB 110 Y. 1
Hapsuny
3 Boprba 3a cymiecTBoBaHuE, €CTECTBEHHBIN 1
1 UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUU 1
3BOJIIOLIUN
5 OTanbl HBOJIFOIMOHHOTO MpoLecca: 1
MUKPOIBOTIONNS U MaKPOIBOTIOIIUS
6 [Honynsuus — snemMeHTapHasi eIMHULIA 1
3BOJIIOLUN
3aKOH reHeTHYeCKOro paBHoBecus JIx.
7 Xapmau, B. BaiinOepra. JlabGopaTopHas 1 05
pabota «BbisiBlIeHHE U3MEHYMBOCTH Y '
ocobell 0ZTHOrO BUIa»
8 DneMeHTapHbIe (aKTOPHI ABOTFOIIUN 1
9 DddexT ocHoBarens. Dpdekt 1
OYTBUIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M30a0uu nomyJisaui: 1
reorpaduueckas, OMoIorudecKas
11 EcTtecTBeHHBIN 0TOOp — HampaBIsOLIUI 1
(hakTop IBOTIOIIHH




12

[TonoBoit oTOOp

13

[IpucnocoOIeHHOCTh OPraHU3MOB Kak
PE3yIBTaT MUKPOIBOTFOITIH.
JlaboparopHas pabota «M3yuenue
apoMop$h030B U UANOATANITAIINNA Y
PaCTCHHI U KHUBOTHBIX)

0.5

14

[Tpumeps! prCcTIOCOOICHUH Y OpraHU3MOB:

Mopdonorudeckue, HU3NOIOTHUECKHE,
OMOXMMUYECKHUE, IOBEICHYCCKHE.
JlaGopaTtopHas padota «IIpucnocobneHus
OpraHru3MoOB U UX OTHOCHUTCJIIbHAA
11e1ecoo0pa3HOCTh»

0.5

15

Bun, ero kxpurepuu u CTpyKTypa.
JlaboparopHas pabota «CpaBHEHHE BHIOB
0 MOP(OJOTUUECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa Buza

17

BunoobpazoBanue kak pe3ynbraT
MHUKPO3BOJIOLIH

18

CBs3b MHKPOI3BOJIIOOWH U SITUACMUOJIOT N

19

MakponsBomtonusi. [laneontonoruueckue
METObl U3YUYEHHUS IBOJIOLNU

20

buoreorpaduueckue MeTo bl N3yUeHHS
3BOJIIOLIMU

+\

21

OMOPHOTIOTHYECKUE U CPABHUTEIILHO-
MOpP(OJIOTHYECKHE METO bl U3YUEHUS
IBOJIIOLIUU

22

MonekyJIapHO-T€HETHYECKHUE,
OMOXMMHYECKHE U MAaTEMATHUECKHE




MCTOABI U3YUYCHHA SBOJIIOIUN

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnantuBHas paauanys. HepaBHOMEpHOCTb
TEMIIOB DBOJIOIHH

o5 HaydHble rUTIOTE36I IPOUCXOKICHUS
KU3HU Ha 3emiie

26 JloHay4HbIe IPEACTABICHUS O 3aPOKICHUH
KU3HU

97 OCHOBHBIE 3Tallbl HEOPTraHUYECKOU
HBOJTIOIUH

28 ['unoTe3bl 3apoXkKAECHUS KUZHU
Hctopus 3eMiau 1 METO/IBI €€ N3yUCHHS.

29 JlabopaTtopHas pabota «3yuenue u 05
OIMCAaHNE UCKOTIACMBIX OCTATKOB JIPEBHUX '
OpPTaHU3MOB»

30 Hauanbnble aTansl opraHnyeckoin
HBOJIIOIIH

31 DBOJIOIUS 3YKApUOT
OCHOBHBIE 3TaIlbl SBOJIIOIHH

39 pactutenbHOro Mupa. [IpakTiueckas 05
pabota «M3yuenne ocoGeHHOCTEH '
CTPOCHUS PACTCHUH Pa3HBIX OTAEIIOBY»

33 OCHOBHBIE 3TaITbI SBOJIIOIIH KUBOTHOTO
Mupa
DBOIIONUS )KUBOTHBIX. [IpakTrueckas

34 pabora «M3yuenue ocobeHHOCTEH 0.5
CTPOCHHUSI TTO3BOHOYHBIX YKHBOTHBIX)

35 Pa3BuTHe xu3HU Ha 3emiie 10 3paM 1




nepuoaam

hdaCCOBHe]HﬂMHpaHHH-——BKOHOFHHGCKHC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEeHHBIN HKOJIOTMYECKUNA KPU3UC, €TO
0COOEHHOCTH

38 CoBpeMeHHAs CHCTEMa OPraHUIECKOTO
MIPOILIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYTIIIHI
OpraHU3MOB

40 AHTpOnoJyorus — Hayka O 4eJIOBEKE

41 PasButue npeacraBiaeHui o
MIPOUCXOXKJACHUU YeJIOBEKa
MecTo yenoBeka B CHCTEME
opranuveckoro mupa. JlaboparopHas

42 pabota «3y4yenune ocoOeHHOCTEN 0.5
CTPOCHHUS CKeJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHe3a

4 CooTHoleHre OHOTOTHYECKUX U
COLIMATILHBIX (PAKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIC CTaIMM AaHTPOTIOTEHE3a

46 [TaneoreHeTrKa U MajaeoreHOMUKA

47 DBOJIIOLMS COBPEMEHHOTO YeJIOBEKA
UYenoseueckue pachl. [IpakTnueckas

48 pabora «M3ydeHue SKOIOTHICCKIX 0.5
ajanTanui 4eJIOBEKa

49 MeXIUCIUTUTHHAPHBIC METO b

AHTPOIIOJIOTUHN




50 3apokIeHNE ¥ Pa3BUTHE YKOJIOTHN 1
Metonst skonorun. JlaboparopHas pabora

51 «M3ydyeHne MeTo10B IKOJIOTUYECKUX 1 0.5
HCCIIeIOBAaHUI

59 3HayeHue DKOJIOTMUYECKUX 3HAHUN I 1
9eoBeKa

53 Okonoruyeckue HakTopsl 1
Abuotnyeckue pakropsl. CBET Kak

54 sKoJorudeckuit pakrop. JlabopaTtopHas 1 05
pabora «BblsiBneHue npucnocoodaeHui '
OpPTaHW3MOB K BIIUSTHUIO CBETa»
Abuotndeckue pakropsl. Temmneparypa
KaK 9KOJOTUYECKHUI PaKTop.

55 JlabopaTopHas pabota «BrisiBieHne 1 0.5
MIPUCTIOCOOTICHUI OPraHU3MOB K BITHSTHUIO
TEMIEPATYPhD)
Abuotndeckue pakropsl. BraxHocTs Kak

56 sKoJornyeckuit pakrop. JlabopaTtopHas 1 05
pabota « AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHHid U3 pa3HBIX MECT OOUTAHUS»

57 Cpenbl 0OMTaHUS OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 XKuzHeHnHble popmMbl OpraHU3MOB 1

60 buotnyeckue hakTopsl 1
3HaueHne OMOTHYECKUX B3aUMOIEUCTBUI

61 JUIsl CYIIIECTBOBAHMSI OPTaHU3MOB B Cpefie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1




ImomnyJistnuun

OcHOBHBIC TTOKa3aTEIIN NOIMyJIAIHUU

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTypa
OcCHOBHBIE MIOKA3aTeNN MOIMYJISIIIHH:

64 POXKIAEMOCTh, TIPUPOCT, TEMIT POCTa,
CMEPTHOCTH, MUTPALIUN

65 DKoJoru4ecKas CTpyKTypa MOmyJIsiun

66 JlnHaMHKa TIOMYJISAINAN U €€ PeryIIsIHs

67 KpuBbie pocTa 9iCIEHHOCTH TIOMYJISIIIHH.
KpuBble BbIKMBaHUS
DKoJjoruyeckas HUIa BUAA.

68 JlaboparopHas padota «[IpucmocobneHus 0.5
CEMSTH PaCTEHUH K PaCCEIICHHUIO»

69 Bun xak cucrema nomynisnuit

70 3aKOHOMEPHOCTH MOBEJICHUS M MUTPALIUN
YKUBOTHBIX

71 Coo00111€cTBO OPraHU3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi CHCTEMA

73 KpyroBopoT BelecTB 1 MOTOK SHEPTUU B
9KOCUCTEME

74 OcHOBHBIE MOKA3aTENN YKOCUCTEMBI

75 DKOJIOTMYECKUE TUPaMU/Ib

76 N3meneHus cooOIecTB — CYKIECCUU

77 [TpupoaHbIE SKOCUCTEMBI. DKOCHUCTEMBI
03ep U PeK. DKOCUCTEMBI MOPEH 1 OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. IKOCHUCTEMBI




TYHAp, JECOB, CTENEMH, ITyCThIHb

79 AHTpPOIIOT€HHBIE 3KOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTiueckas padota 05
«M3ydeHue u onucanue ypooIKOCUCTEMBbD) '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHU3Mbl BO31€HCTBUS 3arpsi3HEHUN

82 pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM,
OpTraHU3MEHHOM, MOMYJISSIHOHHOM U
H9KOCHCTEMHOM YPOBHSX

83 buocdepa — obmennanerapHas 06o104uka
3emiun

84 VYuenune B. U. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTHU CYIIECTBOBAHUS
o6uochepsl

86 KpyroBopots! BemecTs u
OMOTEOXUMHUYECKUE IUKITBI

87 3oHanbHOCTH OHnochepsl. OCHOBHBIE
OMOMBI CYIIN

88 YcroitunBocTh Onochepbl

89 DKOJIOTUYECKHE KPU3UCHI U UX IPUIHHEI

90 BosnetictBue uenoseka Ha Ouochepy

91 AHTpOIIOreHHOe BO3/IeHCTBHE Ha
paCTUTENBHBIN U )KUBOTHBIA MUP

92 Oxpana npupozIs!

93 OCHOBHBIE PUHIIUIIBI YyCTOHYUBOTO




Pa3sBUTHA YCJIOBEUYCCTBA U ITPUPOIBI

PanmonanpHo€ pupoa0II0Ib30BAHNUE U

94 COXpaHEeHHe OMOJIOTUYECKOTO 1
pasHooOpa3us 3emin

95 O06006menue mo Teme « MUKPOIBOIIONHUS U 1
e€ pe3yIbTaTh)

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3yJIbTaTh»

97 O6006menue o teme «IIpoucxoxaeHue u 1
pa3BUTHE )XU3HU Ha 3emIie»

98 O6o06menue o Teme «lIpoucxoxaeHue 1
YeJioBeKa — aHTPOTIOTCHE3»

99 O06001eHue Mo Teme «IKOJIOTHsS — HayKa O 1
B3aMMOOTHOIIEHUSAX OPraHU3MOB)

100 O606menue o TeMe «OpraHu3Msbl U cpea 1
oOHUTaHHS

101 O6o6meHIfe 10 TeMe «IDKOJIOTUSI BUIOB U 1
MOy JISA A

102 O606mmenue o teme «buochepa — 1
riio0abHast IKOCUCTEMAaY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






