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MOSCHUTEJIbHASA 3AIINCKA

[TporpamMma mo yueOHOomy mpenmery "buonorus" (manmee - OGuomorusi) Ha
YpOBHE cpemHero obmero obpazoBaHus pa3paboraHa Ha ocHOoBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX TIOJIO’KEHUH (efepanbHON paboueit mporpaMMbl BOCITUTAHHMS.

VYueOubiii npeamer «buonorus» yrmyonéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMEeTHOU oOnacTu «EcTecTBeHHO-
HayuyHeie TnpeameTh». CormacHo mnonoxeHusM OI'OC COO npoduibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mubdepeHnmanmn  00ydeHUsT Ha YPOBHE cpemHero oOmero oOpa3oBaHHs U
MPU3BaHBl OOECIIEYNTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOINMM, CpPEIHUM
001IMM, cpeTHUM TIPOo(ecCHOHATBFHBIM U BBICIIMM 00pa3oBaHueM. B To xe Bpems
KOKIBIM M3 3THX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ayu, CBS3aHHBIX C TMpodopueHTanmelr 00yJarouumxcs U CTUMYJIAPOBAHUEM
UHTEepeca K KOHKPETHOW 00JIaCTM HAy4YHOTO 3HAHHs, CBA3aHHOTO C OHMOJIOTHEH,
MEUIMHOM, 9KOJIOTUEH, ICUXOJIOTUEH, CIIOPTOM MJIUM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHoMy mnpenmety "buonorua" maér mpeacTaBieHHE O
eI W 3ajadax u3ydeHus ydeOHoro mnpenmera «buomorus» Ha yrayOonéHHOM
YpOBHE, OnpeiessieT 00s3aTebHOe (HHBAPHAHTHOE) IPEAMETHOE COIEpKaHne, €ro
CTPYKTYpUpOBaHME TIO pasfenaM U TeMmaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TMOCIIEeOBATENbHOCTh M3YyUYEHHUS] YUEOHOro Marepuayia ¢ Yy4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4dyeOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamve mno Ouonoruu
peanu3oBaH TPUHIUAN MPEEMCTBEHHOCTH C HU3YYeHHUEM OWOJOTHH HAa YypPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Orjarogaps 4emMy MpPOCMaTpUBAETCS
HAIpaBJICHHOCTh HA  MOCIEAYIOIIEee pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTAaBICHUM O 3I0pOBOM oO0pas3e >KU3HH, Ha
BOCIIUTAHHWE OEpEeHOTO OTHOIICHHWS K OKPYKAIIIeH NpUpOAHON cpeme. B
nporpaMme Mo OHMOJOTMM TaKXKe MOKa3aHbl BO3MOXHOCTH Y4Y€OHOro MpeaMeTra
«buonorusi» B peanuzamuu  TpedoBaHnit PI'OC COO kK mIaHUPYEMBIM
JUYHOCTHBIM, METAlpEeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUsS U B
GbOpMHpOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIHHOW  JIESITEIHHOCTH
oOydJaroumxcsi Mo OCBOEHHUIO COJAEp>KaHUsS OHOJIOrMYecKoro oOpa3oBaHUs Ha
YPOBHE CpEeHEro 00I1ero 00pa3oBaHusl.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpeqHEro oOuero oopa3zoBaHus
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B INKOJE M OPUEHTUPOBAH Ha



pacimimpeHre U yriayOsieHue 3HaHWM OOyYaroIMXcs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BUTHS,
TeHETHUKH, CEJICKIIUN, ONOTEXHOJIOTHH, 3BOJTIOIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yuyenue yudeOHoro mnpeamera «buonorus» Ha YriayOJeHHOM YpPOBHE
OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYaroIIMXCsl K MOCIEIYIOUIEMY MOIYYEHUIO
OWonornYeckoro  oOpa3oBaHMS B By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpX aHHs COCTABISAECT CUCTEMA
OMOJIOTUYECKUX  3HAHUW, TOJYYEHHBIX TMpPU  HU3YyYEHUH  OOYyHAIOUIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieNIoB OMOJIOTMU Ha YPOBHE OCHOBHOIO
obmrero o6pazoBanusi, B 10—11 kmaccax »TH 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
paciiMpeHbl U yriayOJeHbl OWOJIOTWUYECKHME 3HAHMS O PACTEHHUSIX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me dYelOBeKa, OOIMIMX 3aKOHOMEPHOCTSX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBECHUS TPUKIIAAHOTO U MMOMCKOBOTO
XapaKkTepa, KOTOPble MOKHO HCIOIb30BaTh KaK OPUEHTHUPHI AJIs MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Taxke HMHTErpanus OWOJIOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJTYYECHHBIMU OOYYAIOIIMMUCA NPU H3YUCHHUU
bu3MKH, XUMHUH, Teorpauu 1 MaTeMaTHKH.

Ctpykrypa mnporpamMmbl 1o ydyeOHOMY mpeamery "buonorusa" otpaxkaet
CHUCTEMHO-YPOBHEBBII U JBOJIIOIMOHHBIA TMOAXOAbl K M3YYEHHIO OHOJOTHUU.
CornacHoO UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpTraHU3alliU, SBOJIIOIIMA OPTaHUYECKOTo0 MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYecKOro pa3zHooOpa3us minaHetel. Tak, B 10 kiacce
U3YyYaloTCd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOTrHWH, SMOPHOJIOTUU U
OMOJIOTUN PA3BUTHSI, TEHETUKU U CEJIEKIUU, OMOTEXHOJIOTMM U CHUHTETUYECKOM
OWONOTHY, AKTYaTM3UPYIOTCS 3HAaHWS OOYydYalomUXCs MO0 OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLHMOHHOE
y4€HHEe, OCHOBBI 9KOJIOTUH U yueHue o ouocdepe.

VYuebOnslii npeamer  «buonorus» mpuszBaH  00ecneuYUTh  OCBOEHHUE
00y4JarmuMucs OMOJIOTHYECKUX TEOPUN U 3aKOHOB, WCH, TPUHILIUIIOB U MPaBUII,
JIekKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJIALNY,
OMOILIEH03a, 9KOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX AOCTUKEHUSAX, COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTUH, MPUKIIATHBIX aCTIeKTax OMOJIOrMuecKux 3HaHuu. J{iis
pa3BUTUSL M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOIOrMH HapsAgy co
3HAYUTENbHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHasa B COACPKaHUHU MPOTrPaMMbl
1o OMOJIOTUM MPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS U PAa3BUTHUSA
TOM WM MHOW o0nacTu OWOJOTMH, BKIAJOM OTEUECTBEHHBIX U 3apyOe’KHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U IKOJIOTUYECKHUX MTPOOIeM.



Lenb n3yuenus yueObHnoro npeamera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBJIaJicHUEe  OOYy4YaIOIUMHUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIHOHAJIHHOU
OpraHM3alMi >KMBBIX CHCTEM pA3HOTO paHra W MOpHOOpeTeHHue yMEHM
UCTOJIb30BaTh 3T 3HaHMUA B (POPMHUPOBAHUU MHTEpEca K ONpeneraEHHON 00iacTu
npodeCCUOHANBPHON JEATENIbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOOpY
y49e0HOTO 3aBEACHUS IS MTPOIOJKEHUSI OMOJIOTHIECKOTO 0Opa30BaHMUS.

JoctmxeHnne 1enu u3ydeHus yudeOHoro mpenmera «buonorus» Ha
yrIIyOJIE€HHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYarOIIMMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPUSAX, KOHUEHIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MUPA; O
CTPOCHHH, MHOTOOOpa3suM MU OCOOEHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KIJIETKA,
OpraHu3M, MOIMYJSAIHs, BUJ, OnoreoneHo3, 6nocepa); o BHLIAIOUINXCS OTKPBITUSIX
Y COBPEMEHHBIX UCCIIEJOBAHUSIX B OMOJIOTHY;

O3HAaKOMJICHHE OO0Yy4aroumxcsa C METOAAMH IMO3HAHHUS >KUBOM TNPUPOIbL:
UCCIIEIOBATEIbCKUMHU ~ METOJaMU  OMOJIOTUYECKUX HAyK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTHMM W OHOJOTHMH pa3BUTHUSA, TCHETUKH U
CeJIeKLIMU, OWOTEXHOJIOTMH W CHUHTETUYECKOHW OHOJOruM, MaJeoHTOJIOTHH,
OKOJIOTHH);  METOJaMH  CaMOCTOSITEJIbHOTO  TNPOBENEHHUS  OMOJOTHYECKUX
WCCeOBaHU B Jjabopatopurn W B mpupone (HaONIONEHHWE, W3MEpPEHHUeE,
HKCIEPUMEHT, MOJICITUPOBAHHUE);

OBNIaJicHHe OOy4YalONIMMUCA YMEHHUSMHU: CaMOCTOSITEIbHO  HAXOMAMTh,
aHAJTM3UPOBATh U HUCIOJIH30BATh OMOJOTHYECKYI0 WH(GOPMAIMIO; MOJIH30BAThCA
OMOJIOTHYECKON TEPMUHOJIOTHEH M CHMBOJIMKOM; YCTAHABJIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTUM U  COLMAIBHO-3KOHOMMYECKHUMHU U  3KOJOTHYECKHUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLEHUBATH IOCJEICTBUS CBOEH AESITENBHOCTH IO
OTHOILIEHUIO K OKPY)KaIoLIeH NPUPOIHON cpene, COOCTBEHHOMY 370POBBIO U
3I0POBBI0  OKPY)KAIOIIUX JI0Jiel; O0OOCHOBBIBATH M COOJIIOJATH  MEPBI
npoUIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrnieueHns 6€30MacCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UpE3BbIYalHBIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHbIE Hay4YHbIE OTKPBITUS B 00J1aCTH OMOJIOTHY;

pa3BuTHE y 00YYaIOIIMXCS UHTEIJIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEMH
B IPOIECCEe 3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSMU U COBPEMEHHBIMU
UCCJICIOBAaHUSIMH B OWOJIOTMH, pEIIAEMBIMH €10 MpobjieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCIIEI0BAHMS, HpOBEICHUS AKCIEPUMEHTAIILHBIX
UCCIIEIOBAaHHM, pelIeHrs OMOJIOTUYECKHX 3a/1a4, MOJICIUPOBAaHUS OMOJIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAHUE y 00YYaIOIMXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJE B
IEJIOM U K OTJIETLHBIM €€ 00BhEKTaM | SBICHUSM; (POPMHUPOBAHNE DKOJIOTHUECKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TIOBEICHUS B MPHUPOJE;
MHTErPallMi €CTECTBEHHO-HAYUYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAILHOM
IPUPOJIONIONIB30BaHUHN (COOMIOJICHNE TMpaBWJI TMOBEACHUA B NPUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3710POBbS U 3/I0POBbS
OKpyXaromux Jiojaedl  (cobmoaeHus wmep mnpoduIakTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE€30MAaCHOCTH >KU3HEACSTENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTHYECKUX 3HAHUI U YMEHHUH B MOBCEIHEBHOM KU3HU;

CO3/aHME  YyCIOBUM  JJI1  OCO3HAHHOTO  BbIOOpa  OOYYarOIIMMHCS
VHIUBUYyaJIbHON o0Opa3oBaresnbHON TPaeKTOPUH, CIIOCOOCTBYIOLIEH
nocyenyonemMy npo(ecCHOHAIbHOMY CaMOOMPEIEICHUI0, B COOTBETCTBUHU C
WHUBUyIbHBIMUA WHTEPECAMU U IOTPEOHOCTSIMH PETHOHA.

OO1ee 4Mca0 YacoB, OTBEICHHBIX HA U3y4Ye€HHUE OMOJOTHUH HA YIIyOJIeHHOM
ypOBHE cpemHero obmiero oopa3zoBanus, coctaBisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Heenmo), B 11 kimacce — 102 yaca (3 yaca B Heeio).

OT60op opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHUs OUOJOTHH
OCYIIECTBIISIETCS. ¢ Y4E€TOM CHEIU(PUKU €ro COACpKaHUs U HANpPaBICHHOCTH Ha
NpOAOHKEHHE OHOJIOTMYECKOro 00pa3oBaHMsS B  OpraHU3alUsAX  CPEJAHEro
po(eCcCHOHAIBLHOTO U BBICIIEr0 00pa30BaHuUs.

O0s13aTeIBHBIM YCIOBUEM MPU O0yYEHUU OHMOJIOTHUN Ha YIiyOJEHHOM YPOBHE
SBJISIETCSl TIPOBEJIEHHE JTA0OpPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
00y4aromuxcsi B BBIMIOJHEHUU MPOEKTHBIX M y4eOHO-HUCCIENOBATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONpENENSIeTCd  y4YuTelIeM Ha OCHOBE  HMEIOLIUXCS
MaTepHaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHM.



COJEPKXAHUE OBYUEHUA
10 KITIACC

Copnep:xaHue IporpaMMbl, BBIICJICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpatkas uctopusi pa3BUTHS
Owonornu.  buonormdeckue HAyKM M H3ydyaeMble MMHU  TPOOJIEMBI.
dyHnaMeHTallbHble, NPUKIAIHBIE W TOHCKOBbIE HAy4YHbIE HCCIECIOBAHUS B
OMOJIOTHH.

3HadeHre OMOJOruK B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. I[Ipodeccun, cBs3anHbie ¢ OWosorHei. 3HaueHUE OWOJIOTHH B
MPAKTUYECKOM JIESTEIbHOCTA YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPAaHE IPUPO/IBI.

JdeMoHcTpanuu

[ToptpeTtsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgen, I'. Mennens, B. 1. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.
. Basuiios, H. B. Tumodees-PecoBckuii, J[xx. Yorcon, @. Kpuxk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpYrUMU Haykamuy, «Cucrtema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3YYeHHUE

JKuBbie cuctemMbl Kak mpenMer uzydeHus: Ouosjoruu. CBONCTBAa KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, MJUCKPETHOCTb M IIEJIOCTHOCTb,
CJIOKHOCTb W YIOPSAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPTraHHU3aLUs,
CaMOBOCIPOU3BEICHUE, Pa3IPAKUMOCTh, K3BMEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldy KUBBIX CHUCTEM: MOJICKYJSIPHBIM, KJIETOYHBIMH,
TKAHEBBLIH, OPTraHU3MEHHBIN, MOIYJISILIMOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(OuoreonieHotTuueckuii), O6mochepusiii. Ilpomeccel, mpoucxosmue B KUBBIX
cucteMax. OCHOBHbIE MpPU3HAKU >XKUBOro. Ku3Hb Kak (hopma CyIIeCTBOBaHUS
Marepun. Hayku, nzyyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHAX OpraHU3alUu.

Nzydenue xuBbIX cucteM. Metoasl Omonmoruyeckoil Hayku. Habmionenue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTeMaTu3alus, MetaaHanus. [loHsTue o 3aBUCUMON U
He3aBUCUMOM mnepeMmeHHou. [lmanupoBanme skcnepumenta. I[locraHoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOITYYEHHBIX
pe3ynabTaroB. [lpuyuuHBl UCKaXEHUS PE3ylbTaTOB »JKcnepuMmeHTta. [loHsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH JKU3HW», «buonorunueckue
cucteMbl», «CBOHCTBa JKWUBOM MaTepun», «YPOBHU OpPraHU3ALMH KABOU
npupoas», «CTpoeHHe KUBOTHOM KIETKW», «TKaHU JKHUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEYeCKoro opranuzmay, «buoreonenos», «buocdepay, «Metobl
W3YUYEHHUSI )KUBOU TTPUPOIBD»).

O6opynoBanue:  jmabopatopHoe  oOOpyJoBaHWE  JJIA  IPOBEACHHS
HaOJI0IEHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuME Pa3IMYHBIX METOAOB IIPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Knetka — cTpykTypHO-QyHKIMOHANbHAs eIuWHUIA KuBoro. lcropus
oTkpbITHs Ki1eTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. Ilneiinen, P. BupxoB). OCHOBHBIE TMOJOXEHUS COBPEMEHHON KJIETOYHOU
TEOPUH.

Meroapl  MOJIGKYJISAPHOM ¥ KJIETOYHOM  OWMOJOTHMH:  MHUKPOCKOIIHUSA,
xpomatorpadus, 371eKTpodope3, METOI MEUEHBIX aToMOB, AU(QepeHInaTbLHOE
HeHTpu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanmvix
K1emoK. DIEKTpOHHAasT MUKpockonus. Kongoxanvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. l1IBann, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOIM», «JIEKTPOHHBII MUKPOCKOID,
«HcTopust pa3zBUTHS METOAOB MUKPOCKOTTUI.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaThl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOM OHMOJIOTUM
(xpomarorpadus, anekrpodopes, auddepeHmanbHOe IEHTPUdYrupoBaHue,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XHUMUYECKUM COCTaB KIETKH. Makpo-, MUKpPO- M YJIBTPAMUKPOIJIEMEHTHI.
Bonma u e€ posib Kak pacTBOpPUTENs, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryisiuu. MuHepaabHble BEIIECTBAa KJIETKU, MX OHMOJIOrMyecKas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Oprannyeckne BeUIeCTBA KIETKH. buosornueckue mnonauMmepsl. benku.
AMMHOKHUCIOTHBIN cocTaB O6enkoB. CTpykTypbl OenkoBoil MoJiekysbl. [lepBuunas
CTpyKTypa Oenka, MHenTHAHas CBs3b. BTopuuYHas, TpeTudyHas, 4YeTBepTUYHAs
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukaruss — OenkoB.
buonoruueckue pynkimu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaAPUIbl U MTOTUCAXAPUIBL.
O0mmit T1aH CTpoeHMsT W (PU3HKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIUU yrieBOAOB.

Jlununel. M'mapodunsHO-rHApOdOOHBIE cBOMcTBA. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QGocPoaunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUUA
munuaoB. OOIue CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHUIO, MTOTYIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CrTpoeHue HyKJIE€HMHOBBIX KHUCIOT.
Hyxneotunpl. [lpunnun kommementapuoctu. [IpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas criupanb. MectoHaxoxaeHue u ounosornueckue ¢pynkuuu JJHK.
Buner PHK. ®ynkuun PHK B knetke.

Crpoenne Mmonekyiabl AT®. Makpospruyeckue cBsi3u B MoJekyne ATO.
buonorunueckue gpynknun ATD. BoccTaHoBIeHHBIE TEPEHOCYMKH, X (YHKIIUU B
kietrke. [pyeue mykneozuompugocghpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKky, RPOMeoMUKU.

CrtpykTypHas OuoJyiorusi: OMOXUMUYECKHE W OMO(PU3NYECKUe HCCIeIOBaHUS
cocTaBa © TPOCTPAHCTBEHHOM CTPYKTYphl OWOMOJeKyn. Mooenuposarue
CMpPYKmMypsl U QYHKYUL OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, . Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammsbl:  «Pacrpenenenue XUMHAYECKUX JJIEMEHTOB B HEXKUBOM
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogmveckass TabiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJIbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHue MOJEKYI
yrieBooBy, «CTpoeHne MoJieKyn JUnuaoBy», «HyKIeMHOBbIE KHUCIOTBI»,
«CtpoeHne Monekyibl ATO».

O6opynoBanue: XUMAYECKAs TOCyAa U 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0Hapy)eHHE OCITKOB ¢ TOMOIIBI0 KaYeCTBEHHBIX
peaKkuuii».

JlaGopaTtopnass  pabora  «lMccrmemoBaHWe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX OPTAHU3MOBY.

Tema S. CTpoeHue u QyHKUIMHU KJIECTKH

Tumel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpykTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUs KIETKH.



CtpoeHne mpoKapuoTHIECKOM KIeTKU. KiieTouHas cTeHKa OakTepuii 1 apxei.
OcoOeHHOCTH CTpPOEHUs! TeTepoTPOPHON U aBTOTPOGHOM MPOKAPHOTUUECKHX
KJIETOK. MecTo U pojib MPOKapruoT B OMOIIEHO3AaX.

CrpoeHnue 17} (GyHKUIHOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHnbl. TpaHCHOPT BELIECTB uepe3 IMIa3MaTHYECKyI0 MeMOpaHy: MacCHUBHBIN
(mupdy3us, obneruéunass aud¢ys3us), aKTUBHBINA (IMEPBUUYHBIA U BTOPUYHBIN
akTUBHBIM TpaHcropT). llomynponunaemoctr meMOpanbl. PabGorta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuTo3. Dk3o01uTo3. Kietounas
creHka. CTpykTypa U QyHKIIMU KJIETOYHON CTEHKU pacTeHUil, rpruOoB.

[Huromnasma. [{urozomns. [lutockener. [IBuxxenue nuroriasmbl. Opranou bl
kiaeTku. OpHomMeMOpaHHBIE OpPraHOWIBl KIETKU: SHAOIUIa3MaTHYecKas CeTb
(BIIC), anmapar T'onbaxku, JM30COMBI, UX CTpoeHHe U (pyHKiuu. B3auMocBssb
OJIHOMEMOpaHHBIX OPraHOMJOB KiIeTKU. CTpoeHue TrpaHyJspHOTO PETHUKYIyMA.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuili  (arpaHyfsipHBIA) — 3HIOIUIa3MAaTHYECKUN
petuxkynym. CekperopHast pyHkuus anmapata ['onbmxu. Moougurkayus benxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopt
BEILIECTB B KJIeTKe. Bakyonn pacturenbHbIX KieTOK. Knetounsii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPHUH,  ILIACTUABL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumodbuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (QyHKIMM MUTOXOHApUM W tuiacTuia. IlepBudHbie,
BTOPUYHBIE M  CJOXHbIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  AYKApHOT.
XJIOpOIIACTBI, XPOMOILIACTHI, JIEMKOIIACThI BHICHINX PACTCHUM.

Hemem6pannbie opranouasl kiaetku CTpoeHue u GyHKIUU HEMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombi. IIpomesxcymounvie Quramenmul.
MukpodunaMeHTbl. Akmunosvle Mukpoguiamenmsi. MBpIIIEYHBIE  KIETKH.
AKxmuHo8ble KOMNOHEeHmMbl HeMbluleunblx Kiemok. MukpoTpyOouku. Kierounbii
ueHtp. CrpoeHMe W JBWKEHUE JKTYTHKOB W pECHUYEK. MUKpOTpyOOUKH
muTornasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpo@uIaMeHMamu U
muxpompyboukamu. MomopHhule benxu.

Anpo. O6osouka sapa, XpOMaTHH, KapuoIlia3Ma, SAPBIIIKU, UX CTPOCHUE U
byHkiuu. SnepHbiii OeNKOBBIM MaTpukc. IIpocTpaHCTBEHHOE pacCMOJIOKEHUE
XxpomMocoM B uHTepdasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHAa — THUCTOHBL. JluHamuxa s0epHou 00010YKU 8 Mumose. HoepHubiil
MpaHCnopm.

Kinerounsie BkimtoueHus. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK DYKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



[Toptpetsl: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmunsl 1 cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
KUBOTHOM  KiIeTkw», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUWY, «S1po», «CTpoeHrnEe TPOKAPUOTUYECKOMN KIETKI.

OOopynoBaHue: CBETOBOM MMKpPOCKOI, MHKpPOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl OaKTepuaIbHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHS KIETOK pa3IMYHBIX
OpPraHHU3MOBY.

IIpakTnueckasi padora «/3yueHrue CBOMCTB KJIETOUHONH MEMOpaHbBI».

JlabopaTopnas padora «VccienoBanue miasmoaus3a M JAEIIa3MOiIM3a B
pPACTUTEIBHBIX KIETKAX).

IIpakTnyeckass  padora  «/3yuyeHwe  ABWKEHUS  LUTOILIA3Mbl B
PaCTUTENBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB M MpeBpPallleHUE IHEPTHH B KJIETKe

AcCCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmmu3ma. Turbel oOmeHa
BEIIECTB: aBTOTPOHBIN W TeTepOTPOQHBIA. YdUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruiyeckoe obecreueHne kiuetku: mnpeBpamieHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapaKTep peakUuil KIETOYHOIrO
meTtabonu3ma. DEpMEHThl, UX CTPOEHHME, CBOWCTBA U MEXaHU3M JIEHUCTBUS.
Kodepmentsl. OTinnuusi pepMEeHTOB OT HEOPraHMYECKUX KaTanu3aTtopoB. benku-
aKTUBATOPhl M OENKU-WHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakuuii OT pa3IUyYHbIX (PaKTOPOB.

ITepBuuHBIil CHHTE3 OpraHWYecKux BemecTB B KkieTke. dorocuHTes.
AHOKCUceHHbIll U OKCcUuceHHbll omocunmes y baxmepui. Ceemocoouparoujue
nUCMeHmbvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poiab XJIOpOIiacToB B IpoLecce
¢dotocunTesa. CretoBas u TeMHOBast (a3bl. Pomoowvixanue, Cz.,, Cy. u CAM-munuvl
@omocunmesa. IlpogykTuBHOCTh (PoTOCHHTE3a. BnusiHue pa3nuyHbiX (HakTOpoB
Ha CKOpPOCTh (pOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3znoobpaszue OpPraHN3MOB-XEMOCUHTETHUKOB:
HUTpUuuupyomue OaKTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOAOPOIHBIC
OakTepuy. 3HaAYEHUE XEMOCHUHTE3A.

AHa’poOHble OpraHu3Mmbl. Buabl Oposkenus. IIponykTel OpoxeHHs U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyaUTEM OOJIC3HEH.

AspobHbie OpraHU3MBl. Orarnbl HHEPreTUYECKOro oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE TJIFOKO3BI.

bronoruueckoe okuciaeHue, WIK KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
nporueccax ouojoruueckoro okucieHus. Luknnueckue peakunu. OKUCIUTEIBHOE
bochopunupoBanue. Iuepeus membpannHo2o epaduenma npomonos. Cunmes



ATD: paboma npomonunou ATD-cunmaszel. IlpeuMyniecTBa a’poOHOTO MyTHU
oOMeHa BemecTB nepes aHadpoOHBIM. DP(HEKTUBHOCTH DHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIx. ITpuctnu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourenwsrapar, I[1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibr 1 cxembl: «DoTocuHTE3Y», «IDHEpreTUIECKUit 00MeH», «bruocuHTe3
oenkay», «CtpoeHue pepMeHnTa», « XeMOCUHTERY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBaHHME JIsI MPUTOTOBIICHHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENIAPATOB.

JlaGopaTtopnass  padora «l3ydeHue  KAaTaIUTUUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUIa3bl WK KaTallas3bl).

JlabopaTtopnas pabora «U3yuyenue (epMEHTATUBHOTO pAaCIIEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue 1porieccoB  (oTocHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOTICCCOB OPOKCHUSI M TBIXAHUS.

Tema 7. HacsencreenHasi HH(popMalus U peaju3anus €€ B KiIeTKe

Peakuun marpudHoro cuHresa. [IpMHIMIN KOMIUIEMEHTAPHOCTH B PEAKLMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGopManuu. ['eHeTnuecKkui
KOI, €ro cBoucTBa. TpaHckpunuus — wmarpuunbeli cuHte3 PHK. IlpuHnmmnsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAILICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnopTHeix PHK B Onocunrtese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enos. OpraHuzalys reHoMa y
MPOKApUOT U 3YKapHOT. Perynsiius akTUBHOCTM T€HOB Yy NpokKapuoT. ['mmotesa
onepoHa (®. XKakob, K. Mano). Monexynsapuvie mexanuzmvl IKCNPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsaius 0OMEHHbBIX
IIPOLIECCOB B KieTKe. KiieTounblii romeocTas.

Bupycer — HekneTounbsie (HOpMBI KU3HUA U O0NHUraTHbIe mapa3utbl. CTpoeHHe
MPOCTBIX U CJOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUk
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasa.

Bupycubie 3aboneBanusi yenoBeka, kuBOTHbIX, pactenuid. CITU, COVID-
19, counanbHbie U MEAUIIMHCKUE MTPOOIIEMBI.

buoungpopmamuka: unmeepayus u ananuz dorvuwiux maccueos («bigdatar)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6erxos. Cnocobwvt 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. . BanOBCKUI.

Tabmunpl u cxembl: «buocunres 6enka», «I'eHeTnueckuii Kon», «Bupycs»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOAEIN BUPYCay.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKU

Knerounsli mukn, ero mepuonasl u perymauus. Wutepdaza u MuUTO3.
Oco0OeHHOCTH TMpolleccoB, MpoTeKalux B uHTepdaze. [loaroroBka KiIeTKd K
nenenuto.  [IpecunTeTnyeckuii  (MOCTMUTOTHYECKWN), CHUHTETUYECKHUH |
MOCTCUHTETUUECKUH (MPEMUTOTUYECKUI) IEpUOIbl UHTEP(DA3BI.

Marpuunbsii cunre3 [IHK — perumkanms. IIpunnunsr penmumxanun JIHK:
KOMIUIEMEHTAPHOCTD,  MOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUICIBHOCTD.
Mexanusm pernukauun JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u

TeromMepaza. XpPOMOCOMHBIA Ha0Op KIETKM — KapuoTul. JIUIUIOWIHBIA W
rarionaHblii  HaOopbl XxpoMocoM. ['omonoruuynsie xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenne kmetkn — MuTo3. CTaguM MUTO3a M NPOHUCXOAAIIME B HHX

nporeccel. Tunbel muro3za. KapuoknHes u nuTtoknHe3. buonornyeckoe 3HaueHue
MHUTO3a.

Perymamua mutotnueckoro nukiia kietku. [Iporpammupyemas kieTouHas
rubesnb — anomnTo3.

Kinerounoe sapo, XpoMocombl, (DyHKIIMOHANbHAs TeHOMUKA. Mexanusmol
npoaughepayuu, ougpgpepenyuposku, cmapenus u eubenu xiemokx. «lugposas
KiemKka» — ououngopmamuyecxkue mooeiu QyHKYUOHUpOBaAHUs KIemKuU.

JdemoHcTpanumn

Tabmuubr 1 cxembl: «KU3HEHHBIM LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmukanus [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOIpenaparbl: «MuTo3 B KJIeTKax
KOPEIIIKA JTyKay.

JlaGopaTopnass  pabora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpenapaTaxy.

JlabopaTtopnasi padora «Habmonenre MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MUKpOIperapaTax ).

Tema 9. CTpoeHue u pyHKUMH OPraHU3MOB

buonornueckoe paszHooOpasue OpPTaHN3MOB. OnHOKNEeTOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTAHU3MBI.

OcOoOEHHOCTH  CTPOEHUS M JKU3HEACSTENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TPUOBI, OIJHOKJIETOYHBIC
BOJIOPOCJH, APYTHUE NPOTUCTHI. KOJIOHHAIBbHBIE OPTAHU3MBI.



B3aumocBA3p 4acTell MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHsl M
cucteMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
IOKPOBHAs, IMPOBOJsAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTU CTpPOEHHS,
GYHKIIUN 1 pacroyioKeHHs TKaHEel B OpraHax pacTeHUM.

TkaHU JKMBOTHBIX M YEJIOBEKA. TWIBI KMBOTHBIX TKAHEW: JIHTEJIMAJIbHALA,
COEMHUTENIbHASA, MbIlIeuHasi, HepBHAass. OCOOEHHOCTH CTpOeHHs, (YHKIUN U
PAacCIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTWBHBIE OpraHbl pacTeHuil. OpraHel U
CHUCTEMBbI OPT'aHOB KUBOTHBIX U 4YesoBeka. DyHKIIMU OPraHOB M CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHYTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEIUHEHUS KOCTEH.

JIBrokeHue  opraHu3MoB.  [IBIKEHHE  OJHOKIETOYHBIX  OpPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKJIETOUHBIX PAaCTEHUM:
TPONM3MBl M HAcTHM. JIBH)KEHME MHOTOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduekc. CkeneTHble MBIIIIIBI H UX padoTa.

[Intanne opranuzmoB. llornomeHune BOABI, YIVIEKMCIONO rasa H
MUHEpaJIbHBIX BELIECTB pacTeHUsAMU. [IuTaHne *)uBOTHBIX. BHyTpHumosocTHOE U
BHYTPHMKJIETOYHOE MNHuIleBapeHne. [luTaHne MO3BOHOYHBIX >KMBOTHBIX. OTIEIbI
NUIIEBAPUTENBHOrO TpakTa. llnmeBapurenbHble kenme3bl. llnmeBapurenbHas
CUCTEMa YeJIOBEKa.

Jpixanue opranu3mMoB. [[pixanue pacteHuid. [{pixanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKH. KoxkHOoe apixanue. JlpIxaTenbHas IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. /[pixaHue Mo3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX IMO3BOHOYHBIX IKUBOTHBIX.
JlpIxaTenpHas CHCTEMa 4YeJIOBeKa. MeXaHW3M BEHTWIALMH JIETKUX y NTUL U
MIIeKONIUTaoOMMX. Perymnsaus npixanus. JlprxareabHble 00BEMBI.

TpaHCIIOPT BEWIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTs y JKHUBOTHBIX. KpoOBEHOCHass cucrtemMa U €€ Oprassl.
KpoBeHocHass cucremMa ITO3BOHOYHBIX JKMBOTHbIX M uyenoseka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpauieHus. OBOJIIOLHMOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CHUCTEMBI IT0O3BOHOUHBIX XUBOTHBIX. PaboTta
cepaua u €€ peryisanus.

Beigenenne y opranumsmoB. Beinenenue y pacrenuil. Beigenenune y
*KUBOTHBIX. CokpaTturenbHble Bakyoau. Oprassl BblaeneHus. POunpTpanus,
CEKpelysl 1 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl paOOThl OPraHOB BBIJCJICHUS.
CBs13b IIOJIOCTH Te€Ja ¢ KPOBEHOCHOM M BBIIEIUTEIBHON cucTeMaMu. Beienenue y



MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. Crpoenne u (GyHKIIMOHUPOBAHHE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKa.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3mMoB. CHopbl
OakTepuii M UUCTHl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pACTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHAYECKOM 3a1IUThl. DUTOHIUBI.

3ammra y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpOBBI M MX IPOU3BOAHBIE.
3amuTa opranu3ma ot OonesHedl. iMmyHHas cucrema denoBeka. KieTouHblid u
I'YMOpPaJIbHBIH HUMMYHHUTET. BpOXIEHHBIM U TPUOOPETEHHBIN creruduIecKuii
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHuTeta (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocnnayiurenbHble OTBETHI OPTaHU3MOB. POJIb BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazgpaxumocts u perymsauumsa y  OopraHu3moB. Pasmpaxmmocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxuMocTs u  peryisiuus y
pactenuil. PocToBbIie BelecTBa U UX 3HAYEHUE.

HepBuas cucrema u pedrekTtopHas peryiasuus y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKHUBOTHBIX. OTAENBl TOJOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednexropHas ayra. besycinoBHbie U yCIOBHbBIE PEICKCHI.

['ymopanpHas peryisiuus U 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M HX TOPMOHBI. JIeMCTBHME TOPMOHOB.
B3aumocBs3p HEpBHON W SHAOKPMHHON cucteM. ['unortanamo-runoduzapHas
cucrema.

JdeMoHcTpanuu

[Toprper: U. I1. [1aBnos.

Tabmunpl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreimme», «Opranbl LBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pactenuit», «KopHeBble cuctembl», «CTpoeHue CTeOIs,
«CTpoeHre NHCTOBOM IUIACTHHKWY», «TKaHM >KUBOTHBIX», «CKEJIET 4el0BEKay,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMA, «Koxay, «MpleuHas CUCTEMAY,
«BpraenurensHas cuctema», «HOOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIBD,
«Ammynurter»,  «Kumeunononoctuele», «CxeMa  NHUTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBDY,
«CtpoeHne mnaHapun», «BHyTpeHHEe CTpOoeHHE 0XKAEeBOro yepBs», «HepBHas
cucteMa poiO», «HepBHas cucrema asarymku», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBHas  cucrtema  nTuny, «HepBHas — cuctema
MieKonuTaromux», «HepBHas cuctema yenoBekay, «Peduekcy.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHKpPONpEnapaThl OJHOKJIETOUHBIX
OpraHu3MoB, MHKpoMpenaparbl TKaHEW, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU
HAaCEKOMBIX, WIJIOKOXXHX, UBbIE SK3EMIUISIpbl KOMHATHBIX pacTeHUid, repOapuu
pacTeHMil pa3HbIX OTAEJOB, BIAXKHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
0o0opyA0BaHuE AJIs AEMOHCTPALMY TOYBEHHOTO M BO3AYIIHOTO MUTAHUS PACTCHHIH,
pacileruieHus Kpaxmania U OeJKoB Mo AedcTBUEeM (hepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUMN, MOJEIH F'OJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHue TKaHE paCTCHUIN».

JlaGopaTopHasi padora «/3yueHue TKaHel )KUBOTHBIX».

JlabopaTtopHasi pabora «/3yueHre opraHoB LIBETKOBOT'O PACTEHHMSI.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpraHuM3MoOB: Oecrosoe (BKIJIIOYash BEreTaTMBHOE) U
nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: TMOYKOBAaHUE,  CIOPYJIALNA,
dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmuHoxkenue. [lonoBbie KieTKu, Wiau rametsl. Meio3. Craauun
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonoruyeckuii CMbIC
Melo3a W T0JOBOro Iporecca. Meilo3 M €ero Mecro B JKM3HEHHOM IUKIIE
OpPraHU3MOB.

[IpenzapoasimieBoe pa3Burhe. ['amerorenes y »kuBOTHbIX. [10JI0BBIE JKEIE3bI.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorere3. CTpoeHue
MOJIOBBIX KIJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [laprenorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTUs — HayKa
0 Pa3BUTHUU OPraHU3MOB. Mopghozenez — 00Ha U3 2na8HbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u moodenu mopghocenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCoOCHHOCTH NPOOJICHUS MIICKONMUTAIONINX. 3apOJBIINICBbIC JIMCTKU
(racTpynsinus). 3aKiagKa OpraHOB U TKaHEW U3 3apOoJIbIIIEBbIX JUCTKOB. B3anMHoe
BIUSIHME 4YacTeill pa3BUBAIONIETOCSA 3apojbllia (dMOpPUOHANIbHAS WHIYKLHUS).
3aknaaka IUTaHa CTPOEHMS JKMBOTHOIO KaK pe3yJibTaT HEpapXUUYECKHUX
B3aMMOJCHCTBUI TeHOB. BriusHue Ha 5MOpPHOHAIBHOE pa3BUTHE Pa3IHYHBIX
(GaKTOpOB OKpYKaIOLIEH Cpebl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuon. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOUHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOTMYECKOE 3HAYE€HHE MPSMOr0 W HEMPSIMOIo



pa3BUTHS, UX PACOPOCTPAHEHHE B Npupoje. Tumbl pocta KUBOTHBIX. DakTOphI
PETYISIUU POCTA JKUBOTHBIX U YesioBeka. CTaguu MoCcTIMOPUOHATHLHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PazmHoxenne u pasButue pacteHui. ['amerodur u cmnopodur. Meiio3 B
KU3HEHHOM IuKie pacteHuid. (OOpa3zoBaHwe cmop B IMpolecce Meio3sa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoiiHOe OIIOAOTBOPEHUE y IIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl PETYJISLIUN OHTOIE€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Haamun, X. HInemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOXeHUE», «Tumbl Oecnoyioro
pa3sMHOXEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE HSBIIICHBDY,
«Pa3smHoOXeHue runpel», «Meio3», «Xpomocomely, «l'ameTtorenesy», «CtpoeHue
SIMIEKJIETKH U crepMaro3onsiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsimoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymkun», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHHUI,
«CTpoeHue ceMsiH OJHOJOJBHBIX U JBYJOJbHBIX PACTEHUN», «KU3HEHHBIA ITUKII
MOPCKOM  KamyCTbD», <«OKM3HEHHBIM LHMKI MXa», <« KU3HEHHBIA  LHKI
ManopOTHUKAY, « KU3HEHHBIN LIUKII COCHBD).

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHUIEKIETOK MU
CIIEpMATO30M1I0B, MOJIENb «L MK pa3BUTHS JIATYLIKH.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJIOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpenapaTaxy.

IIpakTnueckass padora «BbisBIeHUE MNPU3HAKOB CXOJICTBA 3apPOJBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUS BBICIIHUX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HAaCJIEACTBEHHOCTH M W3MEHYHUBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETHKUM Kak Hayku. Pabotsr T
Menpens, I'. ne ®@puza, T. Moprana. Poinb OT€UECTBEHHBIX YUEHBIX B PA3BUTUHU
renetuku. Padoter H. K. KomeiioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®unmumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbl, AJIbTCPHATUBHBIC MPU3HAKH, JTOMUHAHTHBII M PELIECCUBHBIN
PU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSI, THOPHU/IbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABI ~ TEHETHUKU:  THOPHUIOJIOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJIAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsos, H. H.
BasunoB, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabmup! u cxeMbl: « MeTo bl TeHETUKIY, «CXEMBI CKPEIIUBAHUS.

JlabopaTtopnas padora «/[po3oduna kKak OOBEKT TI'€HETUYECKHUX
HUCCIIEI0OBAaHUI.

Tema 12. 3aKOHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpeuBanue. IlepBoiii  3akoH Menaens — 3aKoH
ennHoo0pas3us rTuOpua0OB nepBoro nokosjeHus. [Ipasuno nomunupoBanus. Bropoi
3aKOH MeHzens — 3aKOH pacIUEIICHUs NPU3HAKOB. LluTOsIOrMuYecKue OCHOBBI
MOHOTHMOPHUIHOTO CKpEIMBaHus. | MI10Te3a YNCTOTHI TaMeT.

AHanuzupyroniee ckpenBanue. [IpoMeKyTOUHbIi XapakTep HaclleJOBaHU.
Pacmiennenue npu3HaKkoB NpY HEMOJIHOM JOMUHUPOBAHHM.

JurubpunHoe ckpeuBanue. TpeTtuii 3axkoH MeHens — 3aK0H He3aBUCUMOTO
HacleqoBaHUsl ~ Npu3HakoB.  llurosornueckue  OCHOBBI  JAUTMOPUIHOTO
CKpELIUBaHUS.

Cueruiennoe HacnegoBanue npusHakoB. Padotsl T. Moprana. CuenieHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHWE CLEIUIEHUS MEXIAy TIeHaMu. XPOMOCOMHAas
TEOpPHsI HACJIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M OIPEIEIEHUs 110J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHbIi M reTeporameTHsld moJ. ['eHermdeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanne Npu3HaKoB, CUEIIJIEHHBIX C MOJIOM.

['eroTun kak nenocTHas cucrema. lnenorponns — MHOKECTBEHHOE AEHUCTBHE
reHa. MHOXECTBEHHBI ajuieM3M. B3anMonencTBue HEaUIeIbHBIX TI'E€HOB.
Kommementaprocts. Onuctas. [onmumepus.

['eHeTMYECKUMIT KOHTPOJIb PA3BUTHUS DPACTEHUMN, XMBOTHBIX M YEJIOBEKA, a
TakkKe (U3MONOTMYECKUX TMPOIIECCOB, TOBEIEHUS M KOTHUTUBHBIX (YHKIIHIL.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOACHCTBHSI «XO3SIMH
— Mapa3uT» U «XO35MH — MHUKpPOOMOM». ['eHeTHueckue acmneKkTbl KOHTPOJS U
MU3MEHEHUs HaCJIEICTBEHHON NH(OpMaLMU B IOKOJEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit U BTOpo#t 3akoHbI Mennens», « Tpetuiil 3akoH
Mengnens», «Ananusupyroliee cCKpemuBaHue», «HemomHoe nomMuHuUpoBaHUE,
«CLemIeHHOEe HAclIe0BaHUE IPU3HAKOB Yy Apo3o¢uibl», «l'eHeTnka momay,



«Kapuotun uenoseka», «Kapuotun gpozodpuis», «Kapuorunm nTuisn,
«MHOKECTBEHHBIN allJIenu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENb IS JACMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
ruOpu70OB TEPBOTO TMOKOJICHHS W paclIelieHus MPU3HAKOB, MOJENb Jis
JEMOHCTpPAllUM 3aKOHA HE3aBUCUMOTO HACJIEIOBAHUS MPU3HAKOB, MOJEINb A
JEMOHCTPAlMM CLEIJICHHOTO HACJIEIOBaHUs IMPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y APO30(DUITBD.

IIpakTuueckass  paGora  «lM3yyeHue  pe3ysibTaToB  JIUTHOPUTHOTO
CKPEITUBAHUS Y APO30(DUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHoTuna W cpeabl npu  (popmupoBaHuM (PeHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NPU3HAKUA. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHASL.

Mopaudukanronnass HU3MEHYUBOCTh. Ponb  cpempl B (OpMHUpPOBAHUU
Moau(pUKaMOHHOW M3MeH4YnBocTH. HopMa peakuuu npusHaka. BapuanmoHHBIN
pan u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MOIuU(PUKAIIMOHHOM
WU3MEHYUBOCTHU.

['enHoTHNIMYECKass N3MEHUYMBOCTh. CBOWMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUIIHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJOBOM MpollecC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTU. POJIh KOMOMHATUBHON M3MEHUHUBOCTHU B CO3/IaHUU
IeHEeTUYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTainmonHass W3MEHYMBOCTh. BHIbl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HMHAYUHUPOBAHHBIE MYyTallMU. SaepHbIE WU
nuToriazMaTuyeckue Myrauuu. CoMaTUyecKue M MoJjoBble MyTauud. [IpuunHb
BO3HUKHOBEHUsA MyTanui. MyTareHpl W HMX BIHMSHUE Ha OpraHU3MBbL.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O MpOIEcca. 3aKOH TOMOJIOTHUYECKUX pPAJIOB B
HacnencTBeHHo m3meHuuBocty (H.M. BaBwiioB). BHesinepHasi U3MEHUUBOCTh U
HACJIEICTBEHHOCTb.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNULeHemuyeckux @axkmopos 6
Hac1e008aHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemoHcTpanumn

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

Tabmuubr u  cxembl: «Buasl u3menHunBocTH», «MoaudukanmonHas
WU3MEHYUBOCTBY, «KomOunaTtuBHas U3MEHYUBOCTDY, «Merosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00JaeBaHus YeI0BEKa», « Buabl MmyTaruii.



O6opynoBanue: >KUBbIC W TepOapHbIC SK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) )KUBOTHBIX C PA3THIYHBIMHU BUAAMH H3MEHUNBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOJAU(PUKAIMOHHON M3MEHUUBOCTU. [locTpoeHue BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOW.

IIpakTuyeckas padora «Myrtanuu y Japo3oduiabl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4esioBeKka

Kapuotun yenoBexka. MexayHapoaHas mporpaMma HMCCIENOBaHUS TE€HOMaA
yenoBeka.  MeToabl  M3y4YeHHs ~ TEHETMKM  YEeJOBEKAa: TIE€HEAIOTMYECKH,
OJIM3HEIOBBIMN, LIMTOTCHETUYECKUIA, MOMYJISILIUOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONpPENEIEHNE TEHOTHIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T[P-ananu3a. HacnenctBenHble 3a001eBaHus yenoBeka. [ eHHble 1 XpOMOCOMHbBIE
OoJie3HM 4YenoBeka. boyie3HM ¢ HACEeNCTBEHHOM MpPeapacroyioKEHHOCTHIO.
3HayeHUuEe MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a0oyieBaHU uesoBeKa. MeanKo-reHeTUYeCKOe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TE€HEeTHYECKOTO Tpy3a». JTUUYECKUE ACHEKThI UCCIEHOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOphl TOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYeCKOMY U XUMHUYECKOMY 3arpsi3HCHHUIO OKpy:Karomieh cpennl. [ eHeTnaeckas
MPEAPACIIOJIOKEHHOCTD YEJIOBEKA K MAaTOJOTHSIM.

JdeMoHcTpanuu

Tabnuubl u cxembl: «Kapuotun yenoBekay, «MeTolbl U3yYEHUS] TE€HETUKHU
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHNsI YSTIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHOI.

Tema 15. Cesekuusi OpraHu3MoB

JloMecTuKanuss W CEJNEKUUs. 3apOXKACHUE CEIEKIUMU W JOMECTUKALUU.
VYuenne H. WM. BaBumoBa o IleHTpax mnOpoUCXOXKACHUS U MHOTO00Opa3us
KYJbTYPHBIX pacTeHuil. Posb cenekuuu B CO3JaHUM COPTOB PACTEHUM U ITOPOJ
#*uBoTHBIX. CopT, mopoda, IITaMM. 3aKOH TOMOJOTHYECKUX pPAOB B
HacleACTBEHHOM wu3MeHuuBocty H. WM. BaBunoBa, ero 3HaueHue i
CEJIEKIIMOHHOUN paboThI.

MeTtoapl ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
VIH/IUBU1yaJIbHBIN. Jrtamnel KOMOMHAIIMOHHON CCJICKIIUU. HUcnsiTanne
npousBoAMTENIed MO TOTOMCTBY. OTOOp MO TEHOTUINY C TOMOUIBIO OIEHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO FeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ|  CEJIeKUMOHHOM  paboThl.
PannanmoHHbIM 1 XUMUYECKAA MyTareHe3 Kak HCTOYHUK MYTAlUN Y KyJbTYPHBIX



dbopm opranm3moB. lcmosb30BaHME TEHOMHOTO PENAKTUPOBAHHS M METOJIOB
pexomOuHaHTHRIX JIHK m1st monmydeHust iCXOAHOTO MaTepurana sl CeJICKIIUU.

[Tonyuenue MOJIUTIIOU]IOB. BuyTtpusugosas ruOpuIN3aIns.
bnu3kopoAcTBEHHOE — CKpelMBaHue, WM UHOpuAMHr.  HeponctBeHHoe
CKpeuuBanue, win aytOpuauHr. ['eteposuc u ero mpuuuHbl. Mcmnonb3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpumusanus. [Ipeomonenue Oecruiomus
MEXBUIOBBIX THOPUIOB. JlOCTHKEHUS CENICKIINN PACTEHUHN U KUBOTHBIX. « 3e1éHas
DeBONIOYUAY.

CoxpaHeHre U M3y4YeHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYENH g CO3JaHUsl  HOBBIX COPTOB W TUOPHUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. /3yuenue, coxpauwenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIO08bIX HCUBOMHBIX
8 Yesax YIVUUEeHUs CYUecmeyomux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOoM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemOo008 HAYUYHbIX UCCAe008aAHUL,
nepeodosvix uoell U nepCcnekmuHbIX MexHON0UN.

JdemoHcTpanumn

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

Tabnuibl u cxemsbl: «LleHTpbI TPOUCXOXKIIEHUS K MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHUYECKUX PSAOB B HACIEJICTBEHHON H3MEHUYHBOCTHY,
«Metonapt cenexkmmmy, «OTnanéuHas ruopuausanus», «MyTtareHesy.

JlaGopaTopHas padora «/3yueHrne copTOB KyJIbTYypHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHrue METOAOB CEJICKIIUN PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUD».

Ikckypcusi «OCHOBHbIE METONbI U JOCTHIXKEHHS CEJIEKIMU PACTeHUl U
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1abOpaTOpHIO
arpOyHUBEPCUTETA WIM HAYUYHOTO LIEHTPA)».

Tema 16. BuotexHo10rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, MCHOJB3YyEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE W TKAHEBBIC
KYJIbTYPBIL, MHUKPOOPTraHU3MBl, 1754 XapaKTEepUCTHKA. Tpagumonnas
OMOTEXHOJIOTHS:  XJIeOoMeueHne, TMOMYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BuHOAenne. MukpoOuonorndeckuii cuHte3. OOBEKTHl MHKPOOMOJOTUYECKHX
TexHosoruid. [Ipon3BoaCcTBO Oenka, aMUHOKHUCIIOT ¥ BAUTAMUHOB.

Co3nanue TEXHOJIOTM U MHCTPYMEHTOB LIEJICHAIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJyYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepXkaliX He BCTPEYArOIIUecs: B IPUpoe OMOCUHTETUYECKUE MY TH.



Kierounasa unxeHepusa. MeTonpl KyJlbTypbl KIETOK W TKAaHEW PacTEHUU M
KUBOTHbIX. Kpuobanku. Comartnueckas ruOpuau3alnus ¢  COMATHYECKHIA
sMOpuorene3. lcrnonb3oBaHUE TaIUIOWJIOB B CelEKUMH pactenuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb3oeanue MOHOKIOHAIbHLIX U NOAUKIOHATIbHBIX
aumumen 6 Mmeduyune. VICKYCCTBEHHOE OIUIOJOTBOpEHHE. PekoHCTpyKuus
SMUEKIIETOK U KIOHWPOBAHMUE JKMBOTHBIX. METOA TpaHCIUIAaHTALMU SAEP KIETOK.
Texnonozuu 0300po8IeHsl, KYJIbMUGUPOBAHUS U  MUKDOKIOHALHO20
DPA3MHOIICEHUS CENIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAass W TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 TIe€Ha H
KoHCcTpyupoBaHue pekoMOuHaHTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JlocTmKeHnss M NEPCHEKTUBBl  XPOMOCOMHOM W TE€HHOW  HMH)KECHEPHM.
DKOJOrMYeCKHEe U AITHYECKUE TPOOIEeMbl T€HHOW HHKEHEPHUH.

Menuuuackue 6norexnosoruu. [loctrenomuas nudposas meaunuHa. [TIP-
JUarHocTHKa. MeTaOOoJOMHBIM aHaau3, TEHOLICHTPUYECKUM aHaau3 IpoTeoMa
YeJoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 310poBbs. VCmosib30BaHHME CTBOJIOBBIX
kiaeTok. TapretHas Tepamus paka. 3D-Ouommkenepust ansi  pa3paboOTKu
(dyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHHs KOMILUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHUHIA U ckagdonauHra
JUISL peIIeHus 3a/1a4 IEPCOHATIM3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C IENbI0 oOecredeHuss KOMOMHMPOBAHHOU
3anuThl OT Bo3Oynutenet OPBU, yctaHoBiieHHME MOJEKYJSIPHBIX MEXaHHW3MOB
¢ynkuonupoBanus PHK-cogeprkammx BUPYCOB, BBI3BIBAIOIIMX OCO0O ONAcHbIE
3a00JI€BaHUS YEJIOBEKA U )KMUBOTHBIX.

JdeMoHcTpanuu

Tabmunp! u cxemsl: «lcnonp30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «I eHHass UHKXEHEpUs».

JlabopaTopHas padora «/3ydyeHrne 0ObEKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llomydeHne MOJTOYHOKUCIBIX IPOLYKTOBY.

JKckypcusi «bUOTEXHONOTHS — BaKHEWIasi MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO ).

11 KIIACC

Tema 1. 3apokaeHue W pa3sBUTHE IBOJIONMUOHHBIX MPeACTABJICHUH B
omnosioruu

OpomonnoHHas Tteopuss Y. Jlapsuna. IIpennoceuiku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4dHas aesarenpbHocTh Y. /[apBuna.

JIBroKy1ne cuiibl 3BOIOLMH BUAOB 110 Y. JlapBHHY (BBICOKAasi UHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHM3MOB, HACJEACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYILLIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTnueckoir Tteopun sBomonuu (CTD). HedrpanpHas
Teopusi 3Bomtonuu. CoBpeMEHHas SBOJNIOIMOHHAS  OWoONOTHA. 3HAYCHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosbe, Y. lapBun, C. C. YerBepuxos, 1. U. lImansraysen, Jdx. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoit mnpupoasl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
npucnocoOsennii 'y pacteHuil W kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nyremectBus Y. Jlapsunay, «Haxonku Y. {apBunay, «@opmbl 00pbObI
3a cymectBoBaHue», «llopoabl romy6eit», «MHoroobpasue KylbTypHBIX (opM
KammycThl», «[lopoJpl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOUIEHUS MABWXKYLIUX CHJ 3BOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOIMSA U €€ Pe3yJabTAThI

[Tonynsuus Kak 3jeMeHTapHas €IUHULA 3BOOLMH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETHYECKOro pa3HooOpa3us W CTPYKTypbl nomyisuui. lV3meHeHue
reHopoHa TOMYJSIMU KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinGepra.

DOnemeHTapHble (DAKTOPHI (IBIKYIIME CHUJIBI) HBOMIONWU. MyTallMOHHBIN
npouecc. KomOunaTuBHas u3MeHUMBOCTh. [Jlpeiid reHoB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHWS 4YacToT ajuiened B momynauusx. Oddekr
ocHoBatensd. JIpgexm Oymwuirounozo eopaviuika. CHudceHue 2eHemuiecKko2o
pasHoobpazus: npudunsl u cieocmeus. llpossenenue s¢pgpexma Opetigha 2enos
oonvwiux U manelx  nonyaayuax. Mwurpamuu.  M3omsums  momymsiuil:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoIoruueckast (pernpoayKTUBHAs).

EcrectBenHbIii 0oTOOp — HampaBisomui  (HakTop 3BOMIOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JABMXKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbIN). [lonoBoit oT6op. BO3HMKHOBEHHE U HBOJIOLHUSA COLHUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOGneHHOCTh  OpraHM3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOLHUU.
Bo3HukHoBeHHe — mpucnocoOieHud y  opraHuzmoB.  Apomopdos3sl U
uanoagantauuu. [Ipumepsl NpucnocoOieHuit y OpraHu3MoB: MOP(OIOrHUecKHe,
¢usnonornueckue,  OMOXUMHUYECKHE,  ToOBeneH4Yeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CcTpykTypa. BumooOpaszoBaHue Kak pe3yJbTar
MUKpO3BOMIOIMHU. M3omsius — kioueBod (aktop BugooOpazoBanusa. [lytu u
CIIOCOOBI BUI000Pa30BaHUS: AJITOTIATPUIECKOE (reorpaduueckoe),



CHUMIIATPUYECKOE (3KOJ0TUYECKOE), «MTHOBEHHOE» (monUIuIOnIU3anus,
rubpuanzans). JJIMTeIbHOCTh 3BOJIIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BOMIOMOHHOM OWOJIOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus1 6uopa3zHooOpazusi. MUKPOIBOIIOLMS U KOIBOJIOLMS Mapa3uTOB U HX
x03sieB. Mexanu3mbl (POPMUPOBAHMS YCTOMUMBOCTH K @HTUOMOTHKAM U CIIOCOOBI
OOpBLOBI ¢ HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, 2. Malip.

Tabmuubr 1 cxembl: «MyTalmoOHHAsE H3MEHYUBOCTHY», «llomynsimonHas
CTpYKTypa Buaa», «CxemMa mposiBieHUs 3aKkoHa Xapau—BaitnOepra», «JIBmwxkyine
CHJIBI 3BOJIIOLUNY, «IKOJOrHYeCcKasi M30JSLUsS MOMYJSIUA CeBaHCKOU (hopenuy,
«l'eorpaduueckass UM30JSA1US  JTUCTBEHHUIIBI CUOMPCKOM W JTIUCTBEHHMIIBI
naypckon», «llonynsiiMoOHHbIE BOJHBI YNCIEHHOCTH XUIIHUKOB U )KEPTB», «Cxema
JEUCTBUSL eCTeCTBEHHOro ot0opa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«Mnpycrpranbaslii MenaHnu3m», «JKuBble uckonaemsle», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue amantauun», <«lIpUcrnocoOJIeHHOCT, OpraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepun Buga», «Bunel-nBoiiHukn», «CTpyKTypa BuAa B
npuponie», «CrnocoOsl BUI000pa3oBanus», «l'eorpaduueckoe BHI000pa3zoBaHME
TpEX BHUIOB JaHJIBIIIEH», «IKOJOTUYECKOE BHI000pa30BaHHE BHUAOB CHHHUIY,
«ITomunnousl pacteHuit», «KamyctHo-peneunbiii ruopu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3BEpeil ¢ mNpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHU, 4Yydesna NTUI U 3Bepe
pa3HbIX BHJOB, TepOapuM pacTeHWW ONM3KUX BHUAOB, 0O0pPA30BABIIMXCS
pa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbIsiBIeHHE HM3MEHUMBOCTH Yy 0C00€i OJHOTO
BUJIA).

Jlabopatopuass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JlabopaTtopnas pabGora «CpaBHEHHE BHUJOB MO MOP(}OIOrHIECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoJIIOLHS U €€ pPe3yJIbTaThI

Meroasl HU3y4eHHs] MAaKpO3BOIOUUHU. [lalleOHTOJIOrMYECKHE  METOAbI
u3ydyeHus oHBomouuu. llepexognsie ¢GopMbl U (PUIOTEHETUYECKUE  PAIBI
OpraHu3MOB.

buoreorpapuyeckue metonbl uzydeHus sBosouuu. CpaBHeHue GJopsl U
dayHsl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emuau. Bumbi-
SHAEMUKHU U PEJIUKTBHI.



OMOpUONOrHYecKre U CPaBHUTEIHLHO-MOP(]OIOrHUECKHEe METOAbl U3yUeHUs
BOMIIOLMU. ['€HeTMYecKne MEXaHW3Mbl 3BOJIIOLIMM OHTOIEHE3a M MOSBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OpraHbl.
PynumenTtapupie  opranbl WU aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYECKME  METOJAbl  M3YyYEHHsS  DBOJIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI IMOCTPOSHUS (HHUIOTCHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallUX U 3BOJIIOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuia) BOMIONUU. [Ipunyun cmenvt QyHKYuUl.
HeobOpatumocTs 3Bomtonnu. AnantuBHas paauanvs. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIMY.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, J. ['ekkenb.

Tabnuupbl U cxembl: «OUIOTEHETUUECKUN sl JIOIMIAN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepb»y,  «Creronedansy,  «Punnoputey,  «CeMeHHbBIS
nanopoTHUKW», «buoreorpaduueckue 30HBI 3emin», «lpeld KOHTHUHEHTOBY,
«PemukTely, «HadampHble CcTaguy SMOPHUOHANTBHOTO PAa3BUTHSA TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHby, «PynuMMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HaOOpbl YEJOBEKa MW IIUMIMaH3e», «[JaBHbIE
HaIpPaBIICHUS 3BOJIOLUNY, «OO0II1e 3aKOHOMEPHOCTH HBOJTIOLIAN.

O6opynoBanue: KOJUICKIIUH, TepOapuu, MYJSDKH HMCKOMAaeMbIX OCTAaTKOB
OPraHu3MOB, MYJISI)KA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe KU3HUA HA 3emule

Hayunbpie rumoTes3bl MPOUCXOXKACHUS KU3HU Ha 3emie. AOHOreHe3 H
naHcrepmusi. [[JoHayuyHble IpeACTaBICHUS O 3aPOKACHUU JKU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKIACHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penn, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue ®u3HA U aCTPOOUOIIOTHSL.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHUMHYECKas dBOJIONUSA. AOWOTSHHBIH CHHTE3
opraHuyeckux BeniecTB M3 Heopranumdeckux. Ombir C. Mwmepa u I'. HOpu.
OOpa3zoBanue mnoiauMepoB U3 MoHoMmepoB. KoarepBatHas rumoteza A. .
Onapuna, runore3a nepBuyHoro o0yiaboHa JIx. XomnaeitHa, reHeTHUecKasi TUIoTe3a
I'. Ménnepa. Pubosumsr (T. Uek) m rtumorteza «mupa PHK» VY. T'mnGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIETKH.

HUctopuss 3emnn U Meronpl €€ wu3ydyeHusa. MckomaeMbple OpraHUYECKHe
octatku. ['eoxpoHonorus u e€ Meroabl. OTHocuTenbHass U aOCONIOTHAs
reoXpOoHOJIOrus. ['€0OXpOHOJIOrnuecKast Kaja: 30Hbl, 3pbl, IEPUOIbI, STOXH.



HauwanpHble »Tambl opranudecko sBosrounu. l[losiBiieHne u 3BomOLUSA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX HYKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKN KaK aHAJIOT MEPBBIX Ha 3eMJje COOOIECTB.
CrpomaronuTtsl. [IpokapruoTsl U SyKapHUOTHI.

[Tpoucxoxnenue 3ykapuoT (CuMOUOreHe3). DBONIOIMOHHOE MPOUCXOXKIECHUE
BUPYCOB. [IponcxoxkneHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMM BbICIIUX pacTeHud. OCHOBHBIE apoMOpP(O3bI
pactenud. Beixon pacreHuit Ha cymry. [losiBieHHe CHOpPOBBIX PACTEHUUW W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoOMCXOXKIEHHE IBETKOBBIX
pPaCcTEHUM.

OCHOBHBIE 3Tallbl 3BOJIIONHH >KUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
®KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS [MO3BOHOYHBIX.
[Mpoucxoxnenne ampuoOuii u pentunuil. I[lpoucxoxneHne MICKONUTAIOMINUX U
nturl. [lpunnun wiogeBoro apomopdosa. OcBoeHrne O€CIO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMje IO dpaM M MEepUoAaM: apxeu, MPOTEPO30il,
najgeo3oM, Me3030M, KaiHo3oi. OOmas xapakTepucTUKa KiIuMara H
reoJornyeckux mnpoueccoB. [losiBlieHME M pacHBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCIOBUS U BIUSTHUE HA TA30BBIN COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — KOJIOTMYECKHE KPU3HUCHI Mpouuioro. [IpuunHel u
CJIEACTBUS MacCOBbIX BbIMHpaHHMIl. COBPEMEHHBIN HSKOJOTMYECKUNA KPHU3HUC, E€ro
ocobenHocTH. [Ipobaema coxpaneHus 6nopazHooOpas3us Ha 3emiie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpuHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanwu, JI. ITactep, . 1. Meunukos, A. W.
Omnapus, /x. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHHUIO CaMo3apoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTanbl  HEOPraHWYECKOW  JBONIOUUM»,  «[ €OXpOHOJOrMYecKas  MIKaJIay,
«HauanpHble 3Tanbl OpraHUYeckoi 3BOIOLUNY», «Cxema 00pa3oBaHUSI DYKapHUOT
nyTéM cumoOnoreHesza», «Cucrtema XUBOW TpupoAb», «CTpoeHue BHUPYCay,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOYHBIE BOJOPOCITHY,
«MHorokierounsle Bogopocian», «Mxwm», «llanoporHukn», «l'ogocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOIO
Mupay, «ApoMopdosbl KUBOTHBIX», «lIpocreiimmey, «KuIIEUHONMOTOCTHBIEY,
«Ilmockue YepBU», «YneHuCcTOHOTHEY, «PEIOBI, «3E€MHOBO/IHBICY,



«IIpecmbikaromuecs», «lItuuppy, «Miekonuratromue», «Pa3Butne Xu3HU B
apXxeuckou spe», «Pa3BurHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTue Ku3HU B
MaJIC030MCKOMN 3pey, «Pa3BuThe KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE KU3HU B
KaltHO30MCKOM 3pe», « COBpeMEHHAasl CUCTeEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuuM pacTeHU pa3IUYHBIX OTAENIOB, KOJUICKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydyena ITHI[ U 3BEpEw,
KOJUIEKIIMM OKAMEHEJIOCTEN, TMOJE3HBIX HMCKOMAEMbIX, MYJSIKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o nzydeHuto abMOreHHOr0 CUHTE3a OPraHUYECKUX COEUHEHUN B
NEPBUYHOI aTMochepe».

JlaGopaTtopnasi paGora «/3yyeHue W ommMcCaHHWE MCKOINAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTuyeckas padora «l3ydyeHue OCOOEHHOCTEH CTPOCHHUS pPACTCHHIA
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3yueHne ocoOeHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenel u 3anaum aHTpONOIOruK. MeToasl aHTPONIOJIOTUH.

CraHOBIEHUE NPEICTABICHUN O MPOUCXOXKICHUU YeNIOBEKAa. PerurunosHeie
BO33peHus. COBPEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMH. CHCTEMAaTHYECKOE MOJIOKEHUE YETTOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpP(OJIOTHYECKHE, AMOPHUOTIOTUYECKHE, (bU3HOTOTO-ONOXUMHUIECKHE,
noBegeH4Yeckue. OTINYMS YeloBeKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOW CUTHAJIBHOU
CHCTEMBI.

JBuokymire cuiibl (pakTophl) aHTpONOreHe3a: OMOJIOTUYECKUE, COLUaAIbHbIC.
CooTHolieHne OMOIOTMYECKUX U COIMAIBHBIX ()aKTOPOB B aHTPOIOTEHESE.

OCHOBHBIE CTaJAUU AHTPOIIOTeHe3a. PaHHME uenoBexkoOOpas3Hblie 00€3bsHBI
(IPOKOHCYJIBI) M PaHHUE IMOHTUIBI — OOIIUE TIPEKH YeJIOBEKOOOPa3HbIX 00€3bsH U
Jro/ied. ABCTPAJIONIMTEKN — JIBYHOTHE MPEIKHU JIIoJeH. YelIOBEeK yMeblil, MepBbIE
W3TOTOBJICHHs OpYAuM TpyAa. YeloBeK NpsAMOXOIAIIMK U IEPBbIA BBIXOJ JIIOJIEH
3a  mpemensl  Adpuku. YenmoBek  reimenvOeprckuii  — 0o0mUNA  TIPEIOK
HEaHJIEPTaJIbCKOT0 YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HeaHAEPTAIbCKUN
KaK BUJ JIFOJEH XOJIOMHOTO KiauMarta. YemoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a npenenamu Adpuku.
[TameoreneTrka 1 najgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJISIIIMSIX
yesnoBeka. MyTannoHHBIA mpouecc U noiaumopdusm. IlonmynsiuuoHHbIE BOJHBI,
nperid reroB, murpanus U «3G@exT ocHOBaTENs» B MOIMYNALMIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. [lomatne o pace. bompmme pacel: €BponeoOUIHAs
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (PKBATOpUAJbHAsl),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHCKas). Bpems M myTW paccesneHHs] 4YeJoBEeKa IO IUIAHETE.
EnuncTBO  4yemoBedeckux — pac.  HaydHass  HECOCTOATENBHOCTH  pacu3Ma.
[Tprcnoco0IeHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXKAlOLIEW Cpenbl.
BnusHue reorpaduueckoil cpenpl U Apelia TreHOB Ha MOPQOJIOTHUI0 U
($U3MONOTHIO YeTOBEKa.

MexauciuiimHapaple  MeToabl B (pusmdeckoit  (OMOJIOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIIOLMOHHAsA ~ aHTPOIIOJIOTMS W MAJICOAHTPOIOJIOrUs
YeJIOBEUECKHUX TOIyJIUui. bruoconnaneHbple HCCIENOBaHUSA NPUPOIBI YEIIOBEKA.
HccnenoBanre KOBOMIOIMHA OHOIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapBun, JI. JIuku, . . Pornackuii, M. M. I'epacumos.

Tabnuup! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsAHb», «CKeNeT YeIoBeKa M CKeJeT IIMMIIaH3e»,
«PyIuMMEHTBI M aTaBU3MBbI», «/[BHKYIIME CHIIBI aHTPOIIOT€HE3a», « DBOJIOLIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutek», «YenoBek  ymenwlit», «YenoBek
IPAMOXOJAIIMIY, «JleHncoBckui yenoBex» «Heannepranbups», « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITalbl HIBOJIOLUH YEJIOBEKa», «Pacel uenoBekay.

OOopynoBaHue: MyJSKM  OKaMEHEJNOCTEH, NpeIMETOB MaTepHUajbHOU
KyJIbTypbl ~TpPEIKOB ueJOBeKa, penpoaykiuu (pororpaduu) KapTuH C
MU(POJIOTUYECKUMU U OHOJEHCKUMHU CIOKETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢doTorpauu HaX0JOK UCKONAEMBbIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIIb
gyepena 4YejJoBEKa M 4Yepena IIMMIAaH3€, MOJENb KHCTH 4YEJIOBEKAa WM KHUCTH
HIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEIOBEKA.

JlabopatopHasi pabGora «J3yueHne OCOOEHHOCTEW CTPOEHHS CKEJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTHyeckas padora «/3ydyeHne 3K0JIOrMUECKUX aJalTalui YeIOBEKay.

Tema 6. Jkojiorusi — HaykKa 0 B3aUMOOTHOIIEHHUSIX OPraHM3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKIlel cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CeepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agaum
sKosoruu. CBsI3b HKOJIOTUU C APYTUMU HAYKAMM.



Metonsl skonoruu. IloneBsie HaOMIOACHMS. DKCIEPUMEHTHI B SKOJIOTHH:
OpupoAHble W JiabopaTtopHble. MoJenupoBaHHEe B SKOJIOTMU. MOHHUTOPHHT
OKPYKAIOIIEH CPeIbl: TOKATBHBIN, PETHOHATBHBIN U TI00ATHHBIMN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW JUIA  4YEJIOBEKa. DKOJOTMYECKOe
MHPOBO33pPEHME KAaK OCHOBA CBS3E€M YENOBEYECTBA C NMpUpooi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPbI M KOJIOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onear, K. ®@. Pynbe, H. A. CeBepiioB, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensl skonorum», «Metoabl skonoruu», «Cxema
MOHUTOPHUHTIA OKPYKAOLIEN CPEABDY.

JlaGopaTopHuas padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEIOBAaHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AeiicTBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: adMoTHUYECKUEe, OMOTUYECKUE, aHTponoreHHbIe. O01ime
3aKOHOMEPHOCTH JAEWUCTBHUS 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
[npenrens, ). JIu6ux). TomepaHTHOCTb. DBPUOHMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnyeckue ¢aktopbl. CBeT Kak sKosnornueckuir ¢akrop. JeiictBue
pa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPTraHU3MBbl. DKOJOTHYECKUE TPYMIIbI
pacTeHHil M >KUBOTHBIX [0 OTHOIIEHWIO K cBeTy. CHUrHaibHash poJib CBETA.
DOTONEPUOIU3M.

Temneparypa kak »3kojoruueckuii (akrop. JledicTBue Temiepatypsl Ha
opranu3Mmbl. [1oMKUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak skosormyeckuii ¢akrtop. Ilpucrnocobnenus pacTeHHil K
nojJiep kaHuio BojgHOro Oananca. Knaccudukamus pacTeHUH MO OTHOUIEHUIO K
Boje. [IpucnocoOnenns )KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3IYIIHAs, MMOYBEHHAs,
riyOMHHas  TOANOYBEHHAs,  BHyTpuUopraHu3zMeHHas.  Dusuko-xuMmuueckue
0COOEHHOCTH cpel oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
YKU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOYHBIE U
TOJUYHbIE PUTMBL. [IpHCrOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HW3MEHEHUSM
YCIIOBUH KU3HHU.

Kuznenusie @QopMbl opranu3MoB. [loHsiTue o0 JKHU3HEHHOW (Qopme.
KuszHenusie popMbI pacTeHU: 1epeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHHUS M 00pa3a KU3HHU.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX ~ B3aUMOJICHCTBUIL:
KOHKYPEHIIUs, XUITHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, xoonepauus,
MyTYyajau3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). HeTpoduueckue
B3aUMONEUCTBUS  (Tommyeckue, ¢opuyeckue, Gdadpudeckue). 3HAUYCHHE
OMOTUYECKHX B3aUMOJCHCTBUM [UIsl CYLIECTBOBAaHUS OpPraHW3MOB B Cpelie
obutanus. [IpuHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «IKonorudyeckue @axropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KHBOTHBIEY», «DU3MOJOTHUECKUE aJanTalluu
KUBOTHBIX», «Cpeabl oO0UTaHUS OpraHu3MoBy, «buosoruueckue puUTMBIY,
«Kusnennole  Gopmbel  pactenuity, <« KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«9KocucTEMa MMPOKOIMCTBEHHOTO JIeca», « IKOCHCTEMA XBOMHOrO Jiecay, «Llenu
nuTaHus», «XumHudectBo», «llapasutusm», «KoHkypeHuus», «CumOHno3»,
«KommeHncanuzmy.

O6opynoBanue: repbdapu pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOpPOB, TepOapuu CBETOIHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHUH, CBETOJNIOOUBBIC, TCHEITIOOWBHIC H
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIUU TETJIOMIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Yyyesa MTUIl U 3Bepel, repdapuu
pacTeHui, oTHOCSAUMXCS K rurpoduram, kcepopuraM, me3opuTraMm, KOMHATHBIE
pacTeHusi TaHHBIX TPYII, KOJUIEKIIMN KUBOTHBIX, OOUTAIONINX B Pa3HbIX cpelax,
repOapuu W KOJUIGKIIMM PACTCHWA W JKUBOTHBIX, OOJAJaIoONuX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIIOBUW JKU3HH, repOapuu u
KOJUIEKIIUU PACTEHUN M >KMBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKLIUU
YKUBOTHBIX, YYACTBYIOIIKX B PA3IUYHBIX OMOTUUECKUX B3AUMOJIEHCTBUSIX.

JlabopaTopuasi padora «BpisiBIeHHE TNPUCTOCOOJICHUI OPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTopnasi padora «BpisiBIeHHE TNPUCTOCOOJICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPbI».

JlaGopaTopHasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
pa3HBIX MECT OOUTAHUS.

Tema 8. Dxo0y10rusi BUAOB U MOMYJIAMMA

DKOJIOTUYECKUE  XApaKTEPUCTHUKA  MOMYJIALIMH. [Momynsimua ~ kak
ouonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpefibl, GU3NUECKUX OapbepoB U
oco0eHHOCTel OMONoruu BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyysiiguid. OCHOBHBIE TIOKa3aTEIW MOMYJISIUUA: YHCIEHHOCTh, IUIOTHOCT,



BO3pPAaCTHAsI M IIOJIOBAasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas CTpykrypa nonyiasiuud. OueHKa YUCIEHHOCTU MOMYJISIIHHU.
JlnHamMuka monynsiuuyd U €€ peryisuus. bUOTHUYECKHI MOTEHUHAN IOIYJIALUH.
MoaenupoBaHre TUHAMUKH NONYJALUU. KpHuBbie pocTa YUHCIEHHOCTH HOMYJISLINH.
Kpusbie BbDKHBaHMS. Perynsius 4YHMCICHHOCTH MOMYJSALUN: poib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonarue o0 sKoJorMueckod Huie Buaa. MectooOutanue. MHoroMepHas
MoJenb dKosiornyeckon Humum Jx.M. XaruynHcoHa. Pa3Mmepbl 3KOJI0rMYECKOU
HuM. [loTeHnmanpHas 1 peann3oBaHHAs HUIIU.

Bun kak cucrema nmomynsanmid. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKHE YIKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJEHUS W MHIpaluid KUBOTHBIX. buonormyeckue
VHBA3UU 4yKE€POIAHBIX BUJIOB.

JdemoHcTpanumn

[Toptpert: Ixx. . XaTunHCOH.

Tabmuubl U cXeMbl: «IKOJOTHYECKUE XAPAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyiasiuun», «Bo3pacTHble  NHpamMuAbl
nonyysiun», «CKOpOCTh — 3acel€HUsi TIOBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranuzMammn», «Moaens s3kosornueckon Humu Jx. M. XatunHconay.

O6opynoBanue: repdapuu pacTeHUM, KOJIJIEKIUU KUBOTHBIX.

JlaGopaTopnasi pabora  «lIpucnocoOneHuss ceMsH  pacTeHUH K
PacCEeNICHUION.

Tema 9. Jxosorust coodmecTB. IKOJIOrHYeCKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dxocuctema kak oTkpbiTasg cucteMa (A. k. Tencnu). @yHKIHMOHAIbHbBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOMYIEHTHI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckwe menum u cetn. AOHOTHYECKUE OJIOKA
skocucteM. [1ouBbl U Wikl B 3kocucTeMax. KpyroBopoTt BEImECTB U MOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeNW  JKOCUCTEMBbl. buomMacca W mpoayKuws.
DKOJIOTUYECKHE MTUPAMHUIBI YUCeI, OMOMACCHI M SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHble 3aKOHOMEpHBIE CMEHBI CcOO0OIIecTB — cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOIE€HHbIE BO3JICHCTBUA Ha
cykueccud. Knumakcnoe coodiiectBo. buopasnoodpasue u nojgHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOITIECTB.



[Tpuponnbie 3K0ocUCTEMBI. JKOCUCmeMbl 03Ep U peK. IKocucmemvl Mopetl U
oxeanog. Ikocucmemvl myHOp, 1€eCo8, cmenell, nyCcmoltb.

AHTpONOreHHbIE HIKOCUCTEMBI. ATrposKocucTeMa. ArpoueHo3. Pazmuuus
MEXIYy aHTPOIIOTE€HHBIMU U MIPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucteMm. [‘opoxackas
bnopa u ¢dayna. CuHaHTpomm3anus TOpOACKON dayHbl. buomornyeckoe u
XO35IIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponb kackaonoco sgghekma u 6ud08-30upukamopos (Kirouesvix
6U008) 8 (QYHKYUOHUpOBanuu 3Kkocucmem. IlepeHOC PHEPrUU U BEIIECTB MEXIY
CMEXXHBIMH 3KOCUCTEMaMH. Y CTOMYUBOCTh OPTAHU3MOB, MOIMYJSLUNA U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeus 3aepA3HeHUl pPA3HbIX Mmunos Ha
cybOpeaHu3MeHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHOBbl ~ IKOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCMBUAL.
MeTom0m0THss MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykrypa  OuoneHo3a»,  «DKOocUCTeMa

ITUPOKOJIUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIBI OPTraHU3MOB B JKOCHUCTEME», «KpyroBopoT BemiecTB B 3IKOCHUCTEMEY,
«enu nutanus (macTOUIIHAS, AETPUTHAS)», « IKOJOTHUECKAs] TUPAMHJIA YHUCET,
«DKoJIOTUYECKasl MUpamMuia OMoMacch», «IKOJOTHYecKasl MHUpaMuaa YHEPTHI,
«O6pa3zoBanne 6omotay, «llepBuuHas cykueccus», «BoccTaHOBICHHE Jieca Tocie
noxkapa», «JKOoCHUCTeMa 03epay», «ArporeHo3», «KpyroBopoT BemIeCTB U MOTOK
SHEPruH B arpoueHose», «IIpumepsl ypoosKocucTeM».

ObopynoBanue: repbapuu pacTeHUH, KOJJICKIIUH HACEKOMBIX, Uydesa MTHIl U
3Bepel, repoapuu KyJIbTYPHBIX U JUKOPACTYIUX PACTEHHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onvcanrue ypOOIKOCUCTEMBDY.

JlaGopaTopnas paGora «lI3yuenue pa3HOOOpa3usi MENKHX TOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreorneHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXOIOJIbHBIA UM TOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKYypcusi «IDKCKypCUsl B arpo’KOCHUCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdhepa — obOmeranerapHas o0oyiouka 3eMid, TIE€ CYIIECTBYET WIH
CyIIIeCTBOBAJIAa *W3Hb. Pa3BuTne mpeacraBieHuii o omocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Ob6mactu 6mocdepsr u e€ coctas. JKupoe
BeIIecTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Onocdepbl. OcoOeHHOCTH OHOChEpHl Kak
ri100abHOM 3KOCcUCTEMBI. J{MHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOT€OXMMHUYECKHE LUKIbI (yriepoja, a3oTa). PUTMUYHOCTD siBIIEHUI
B Ouocdepe.

3oHaneHOCTh Ouocheprl. [lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyH/Ipa, XBOWHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTeMNH, CABaHHBI,
NyCTBIHU, TPOMUYECKHUE JIeca, BHICOKOTOphs. Kiumart, pacTUTENIbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHUS KUBBIX CUCTEM, OIICHKA UX PECYPCHOIO MOTEHIIMAJA U
ounochepHbIx QyHKIUHA.

JdeMoHcTpanuu

[Toptpetsl: B. U. Bepuaackuii, 3. 3rocc.

Tabmunsr u cxemsl: «l'eocdepst 3emnn», «KpyroBopor azora B mpupome»,
«KpyroBopot yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boawl B mpupojae», «OCHOBHBIE OMOMBI Cymny, «Knumatuaeckue
nosica 3emnn», «TyHapay», «Takray, «Cmemanneiii gec», «llIupokoancTBeHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gec.

O6opynoBanue: repdapun pacTCHUHN pa3HBIX OMOMOB, KOJUICKITUHN YKUBOTHBIX.

Tema 11. YennoBek u OKpy:kawIIas cpeaa

DKOJIOTUUECKHE KPU3UChI M HMX MpUYMHBL. BoznelcTBue uyenoBeka Ha
ouocepy. 3arpszHeHHe BO3AyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. Oxpana
MIOYBEHHBIX peCypcoB. MI3MeHeHHe Kiumara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIN Mup. OxpaHa
pPacCTUTENBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJBI.
Kpacapsie kHuru. Ocob0o oxpansemblie Tmpupoanbie Ttepputopuu (OOIIT).
Borannueckue cazipl U 300J0TMYECKHE MTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA U IPUPO/IBIL.
PanponaneHoe  MPUPOAOMNONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpazus 3emiu. OOIIME 3aKOHOMEPHOCTH TJIOOATBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUS.

Pa3BuTtre METOMOB MOHHUTOPHWHTA PAa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowel u
KOHKYDEeHmMOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypchoi.
Hayuonanvnvle ungopmayuonnvie cucmemsol, obecneyugaroujue 00cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI



aKopeadburumayuy dKocucmem U cnocob6os 060pbOLI ¢  OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHbIX dKOCUCTEM.

JdemoHcTpanumn

Tabmuubl w  cxembl:  «3arps3HeHue  atMocdepbl»,  «3arpsa3HeHue
ruapocdepsl», «3arpsisHeHre 1ouBb», «llapHukoBeIl  APdexkT», «Ocobo
OXpaHsieMbI€ IPUPOTHBIC TEPPUTOPHUIY, «MOJeH yIpaBIsIeMOTro MUPay.
O6opynoBanue: ¢doTorpaduu OXpaHIEMBIX PACTCHHA W KUBOTHBIX KpacHoi
kHuru Poccutickoi @enepanuu, KpacHoi KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOydJarouMMucs MporpamMM CpeaHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METaNpPEIMETHBIE U PEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yNbTaTOB OCBOEHUS MPOTPAMMBI 10 OMOJIOTHUN
BBIJICJICHBI CIEAYIOLIME COCTABIIAIONINE: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
IPpaXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOOINpPEACNICHUIO0, Haiudyue Momusayuu K OOy4EeHUI0  OHOJIOTUH,
yeneHanpasiieHHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOUINXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUsl, Haluyue  NPA6OCO3IHAHUS  DKOJOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMA8UMb 1IN U CTPOUTD KU3HEHHBIC TIAHbI.

JIM4HOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOTPAMMBI IO OHMOJIOTHH JTIOCTUTAIOTCS
B EJMHCTBE YYEOHOW M BOCIUTATENBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAaMU U HOPMaMu
MOBEICHUS U CIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHMs, CAMOBOCHHUTAHUS W
CaMOpa3BUTHUS, PA3BUTUSI BHYTPEHHEW MO3ULMUHU JUYHOCTH, NATPUOTU3MA U
YBaXKEHMS K 3aKOHY W IMPABOIOPSAIKY, YEJTOBEKY TpyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUsI, OCPEKHOTO OTHOIIEHUS K KYyJbTYPpHOMY HAcCJlEeIUI0 U
TPaJULMsIM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickonn denepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00YYaroUIuXcsi pyKOBOJCTBOBATHCS
cOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIM, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OONIECTBAa, PACIIMPEHUE KU3HEHHOTO
ONBITa U ONbITA JEATEIIBHOCTH B IMPOLECCE pealM3alii OCHOBHBIX HAaNpPaBJICHUN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMK O0YJArOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLHMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEITEIIbBHOCTH NPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUU YUYEOHBIX M TMO3HABATENbHBIX 3aJ1a4, BHIMOIHEHUU
OMOJIOTHUYECKUX IKCTIEPUMEHTOB,

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TO3UIMIO 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOZCHCTBUS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENbCKUX 3a7ady, YBaXKUTEIBHOIO
OTHOLUEHUS K MHEHHIO OIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTHMYECKOTO COJEP>KaHUS;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS

c(hOopMUPOBAHHOCTH POCCHNCKOU rPaXJAHCKOU UJIEHTUYHOCTH,
NaTPUOTH3MA, YBAXKEHHS K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH MEPE]
Ponnuou, ropmoctu 3a cBOM KpaW, CBOO PoauHy, CBOM A3BIK M KYJBTYpY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHALIMOHAJIBLHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MPUPOJAHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JTOCTHXKEHHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBIIEHUE U
pa3BuUTHE OHOJOTUM, TMOHUMAHHUS 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3aunmute OTedecTsa,
OTBETCTBEHHOCTh 32 €ro CyAn0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalMI0 U MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHUE JINYHOTO BKJIJIa B IOCTPOEHUE YCTOMYMBOIO Oy IyILIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS LEHHOCTEM CEMEWHOW >KU3HHU B COOTBETCTBUM C
TpaguuusaMu HaponoB Poccun;

4) 3cTeTUYeCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHWE K MHpPY, BKJIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MMOHMMAHUE HMOIMOHATBHOTO BO3ACHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE
IPOSBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, (POPMHUPOBAHMUA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOI0 0/1aroNOy YU :

NOHMMaHHWE U pealu3alus 3740pOBOro M 0e30macHoro oopasza KU3HU
(3m0poBO€  mUTaHHWE, COONIOJEHHME TUTHEHHYECKUX TPaBHWJI U HOPM,
cOAMaHCUPOBAHHBIM PEXKUM 3aHATUH U OTHBIXA, peryisipHas ¢uznyeckas
aAKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIICHUS K
cOOCTBEHHOMY (PM3HUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NIOHMMAaHUE LEHHOCTM NPABWI HHIMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINUX 3J0POBbIO U JKU3HU JIFOJIEH;

OCO3HaHHE TOCHEACTBUNM U HENMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS1);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYAY, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUUAIBHOMU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSITENILHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM MpodhecCHOHAIBHON AesATEIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIIAHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHHUIO Ha
IIPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOrH4€CKOI0 BOCIIUTAHMA

IKOJIOTUYECKU IIEIeCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJie, OCHOBE €€ CyIlECTBOBAHMSI;

NOBBILIEHUE YPOBHS OSKOJOTUYECKOW KyJbTYpbl: INPUOOPETEHHE OIIbITA
IUIAHUPOBAHMS TIOCTYNIKOB M OLICHKM HMX BO3MOXKHBIX IOCIEACTBUM A
OKPYXaroUEen Cpebl;

OCO3HaHHE TI00AJTbHOIO XapakTepa SKOJIOTMYECKHUX MpoOjeM W MyTed HX
peLIeHHs;

CIIOCOOHOCTh HMCIOJIb30BaTh IpPHOOpETaeMble MpU H3YYEHUH OHMOJIOIHU
3HaHWA M YMEHHUS IpU pPEIICHUH MpoOJIeM, CBS3aHHBIX C PaLUOHAIBHBIM
OPUPOJIONIONB30BaHUEM  (COONIO/IEHHE  TpPaBWJI  TOBEACHUS B  MPHUPOJE,
HaIlpaBJIEHHbIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, OHOCheEphI);

aKTUBHOE HENPUATHE JEHCTBHUM, TNPHUHOCAIIUX Bpel  OKPYKAIOLIECH
IPUPOJIHOM Cpelie, YMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOIMUECKHE
NOCJIE/ICTBUS MPEANPUHUMAEMBIX JEHCTBUN U NIPEAOTBpaLIaTh UX;



HaJIM4YHUE PA3BUTOIO HKOJIOIMYECKOr0 MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpHI,
OmnbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B IO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTHUYECKON JESTEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH U OOILECTBEHHOM MPaKTUK{, OCHOBAHHOI'O Ha JUAJOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPBI KaK CpEeACTBa
B3aUMOJICUCTBUS MEXIY JIIOAbMU U IO3HAHUS MHPA;

NOHMMaHHE crneunuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpEICTaBICHU 00 OKPYXKAIOUIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PpELICHUH MpodsieM
COXpaHEHUS IIPUPOJTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JIi COBPEMEHHOW IMBHIM3ALINU:
o0OecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIULMHBI, CO3JAAHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  NPOOJIEMBI  Pa3BUTHUSA
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJAa U3 II00ANbHBIX HKOJIOTHYECKUX MPOOIeM U
o0OecrieyeHns  Mmepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHJIApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAaHUH B LEJAX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUIMOHAJIBHOM IPaMOTHOCTH O0ydYarommxcs, GopMUpyemMoi
IIpU U3Y4EHUH OMOJIOTUHY;

IIOHMMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4YaeMmble 3HAHMS JJIs aHajiu3a u
OOBSICHEHUS ABJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAYYHBIX (DAaKTOB H
MMEIOIINXCS JAaHHBIX C LEJIBIO TIOJyYE€HHsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OHMOJIOTMYECKUE 3HAHUS Ui
peleHust npo6sieM B peabHbIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAaHME LEHHOCTHM HAyYHOW JEATEIbHOCTH, T'OTOBHOCTbh OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIBbHOCTh HHINBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTb M  CIHOCOOHOCTh K  HENpPEpPbIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AKTHMBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUN IO OHOJOrMH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MerarnpeameTHbIe pe3yJbTaThl OCBOEHUSI yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHbIE MOHATUS, OTPAXKAOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MpOoliecc,
cUcCTeMa, Hay4dHbIH (haKT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJeIoBaHUe,  HaONIOJIeHHe,  M3MEpEHUe, OKCIEPUMEHT U JIpyrue);
yHUBEpCaJIbHbIE y4eOHbIE JCHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

PETYJISTUBHBIE), o0ecrnevnBaronme dbopmupoBanue (GyHKIIMOHATBHOU
IPaMOTHOCTH UM  COLMAJbHOW KOMIIETEHIMH OOYyYaroluXcs; CIOCOOHOCTb
o0yJaromuxcst HCTIOJIb30BATh OCBOCHHBIE MEXTUCIUIIMHAPHEIE,

MUPOBO33pPEHYECKHE 3HAHUS W  yHUBEpCaIbHbIE Yy4yeOHbIE JCHCTBUS B
IIO3HABATEJILHON U COLMAIBHOW MTPAKTHUKE.

B pesynapraTre w3ydeHwss OWOJOTMM HA YPOBHE CpEOHETO 0OIIero
obpazoBanusi 'y oOygaromierocs OyayT chOpMUpPOBaHBI  IMO3HABATEIIbHBIC
YHUBEpCaJIbHbIC YU4eOHbIE JEeHCTBUS, KOMMYHUKATUBHbBIE YHUBEPCAJIbHbIC YUCOHBIC
JNEWUCTBUS, PEryJATHUBHbIE YHUBEpCAIbHbIC Yy4ueOHbIE JEWCTBHUS, COBMECTHAs
NESTCIIbHOCTb.

MeramnpeamMeTHbIe PE3yNbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO O0OIIero
00pa30BaHUsl TOJKHBI OTPAKATh:

OBJaageHne YHHBeEpPCAJIbHBIMHA Y4eOHbIMU NMO3HABATEIbLHbIMHU
NeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKUe AeMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPoOJIEMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanm3a, CUHTE3a, CpaBHEHMS, Kilaccudukaimu, 0000IIeH M), paCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATHHA (BBIICIATh WX XapaKTEpPHBbIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMH TOHATHUSIMM);

ONpENeNATh IEJIU JSATECbHOCTU, 3ajiaBasi MHapaMeTpbl W KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMHU IEIISMU;

WCITOJIb30BATh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAaKTOB U SIBICHUUN
YKABOW MPUPOBI;

CTPOUTH JIOTMYECKUE pPACCYyXJCHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTPUBAEMBIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,;

MPUMEHSTh CXEMHO-MO/ICIIbHBIC CpencTBa JUIS IPEICTABIICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaxX, a



TakK€  NPOTHUBOPEUYHM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IJIAaH PEIICHUs MPOOJIEMBbI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU TOCTEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/I€Th HaBbIKAMU Y4eOHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEIIECHHsI MPAKTHUECKUX 3a]1a4, TIPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pPAa3iMyHble BUABl JEATEIBHOCTH MO TMOJXYYEHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalMH, MPeoOpPa3oBaHUIO M TNPHUMEHEHHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YUCIIE NP CO3JaHUH YUEOHBIX U COLUATBHBIX IPOCKTOB;

(dopMHUpoBaTh HAYYHBIN TUI MBIIUICHHS, BJIa€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHSATUSAMHU U METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYAIIHUIX;

BBISIBIISITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M M AaKTyaJIM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUNOTE3y €€ pEeLIeHHs, HAaXOAWTh apryMEHThI JJs JOKa3aTeJIbCTBA
CBOUX YTBEPXIACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE PpELICHHUs 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSAX;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBIN MOMCK MNEpEeHoca CPEJACTB M CIOCOOOB
JEHUCTBUS B MPO(HECCHOHANTBHYIO CPEy;

YMETh MEPEHOCUTh 3HAHHSA B IO3HABATEIbHYIO U MPAKTHYECKYIO O0JIACTH
KHU3HEIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE HJEU, NpejiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

3) padora ¢ nnopmanuei:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALIUU (TEKCTe yueOHOTro
nocoOusi, HAay4YHO-TIOMYJISIPHOW JHMTEpaTrype, OWOJIOTMYECKUX CIIOBapsX H
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ T0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATh PAa3IMYHBIC METOJbI MPU MOUCKE U
oTbope Omosiornyeckor MHPopMaru, He0OXOAMMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3amady;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCIIOIH30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpPMY  TIPEICTABICHUS
ouosiornyeckor nHpopmaluu (CxeMbl, TpaguKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
" Jpyroe);

UCIIONIb30BAaTh HAy4yHBIM S3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
ouonornueckoi MHGOpPMANMEW: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HhOpMYIbI, aOOpeBHATypy, HOMEHKIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWS W 3aUTHl  WH()OpMaIuwy,
UHPOPMAITMOHHOK 0€30MMaCHOCTH JTMYHOCTH.

OgiiaieHHe YHHUBEPCAJbHBIMA KOMMYHUKATUBHBIMHU A€HCTBUSIMH:

1) o61enme:

OCYIIECTBISATh KOMMYHUKAIIMHN BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHH MO CYIIECTBY OOCYXIaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCHTEIHHO BBITIONHEHHUS TpeiaracMou
3a/la4y¥, YYUTHIBATh UHTEPECHl U COTVIACOBAHHOCTH TO3MIMHA APYTUX YYaCTHUKOB
JTMAJIoTa WA TUCKYCCHH);

pacmo3HaBaTh HEBEpOAbHBIE CPEACTBA OOINCHHS, TOHWMATh 3HAYCHUE
COLIMATIFHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYyaIlHid,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CTIIOCOOAMU OOIICHHSI W B3aUMOJCHCTBUS, MOHUMATh
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBIISTh YBAKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh ¥ HMCTOJIH30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAITBHON
paboThI MpH PEIICHUH OMOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBHUS NIPU PEIICHUU YI4eOHOH 3a1a4u;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OIIMX
WHTEPECOB M BO3MOXKHOCTEH KaKJOTO WICHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOW  JEATEIbHOCTH, OPTraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JECWCTBH,
pacmpenenarth poid ¢ Y4E€TOM MHEHHM y4YacTHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXJOTO y4YaCTHHMKA KOMAaHIbl B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

IIpe/yiarartb HOBBIE IIPOEKTHI, OLEHUBATH HJIEH C TO3MLUUA HOBU3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PaA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUITUATUBHBIM.

OBJageHne YHUBEPCANbHBIMH PeryJssTUBHBIMU AeHCTBUSAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS NpoOOJIEeM U HX
pelIeHus B )KU3HEHHbBIX U YUEOHbIX CUTYaIUX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBHUAX M IOCTYIKAax [0 OTHOLIECHWMIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENBHYIO NIESTEIbHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIBHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBIATh IUIAH pEIICHHs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MIPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOUYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKON HPYIuLUU B
pa3HBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIaJ€Th HABBIKAMU  [IO3HABAaTEIbHONW  peQUIeKCMM Kak  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HMX PE3YIbTATOB H
OCHOBaHMi, UCIMOJIb30BaTh MPUEMBI pedIEKCUU IJI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OIIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHHUMATh PELIECHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaIHU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaJu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO IPYIUX HA OIINOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKa.

INPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3yNbTaThl OCBOCHHSI COJEpKaHHUS Yy4yeOHOro mpeaMmeTa
«buonorusiy Ha yrayOJaE€HHOM ypOBHE OPHUEHTHUPOBAHBI HAa oOOecleueHue
npopuapHOro  00yueHus  oOydaronuxcss — Owojormv. OHM  BKJIIOYAIOT:
cnenuduyueckue aJjig OMOJIOTMU HayYHbIE 3HAHMS, YMEHUSI M CLIOCOOBI IEUCTBUM 1O
OCBOEHHUIO, UHTEPHIPETAIIMU U NPeoOpa30BaHUIO 3HAHUW, BUJIBI NESITEILHOCTH MO
MOJTYYCHHUIO HOBBIX 3HAHUWA W WX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peaNbHBIX KWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynapTaTbl MPENCTABIECHBI IO
roJlaM U3y4eHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
KJaacce OIDKHBI OTPaXaTh:

c(hOPpMUPOBAHHOCTh 3HAHMK O MECTe€ M POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHbI MHUpaA, B
NO3HAHUM  3aKOHOB  MPUPOJBI M  PEIIEHWH MpoOJeM  paluOHAIBHOTO
MIPUPOOTIOIH30BAHNS, O BKJIAJE€ POCCHUICKUX W 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAraIire OUOJOTHYECKUEe TEPMUHBI M TOHATHUS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYHUBOCTh, POCT U Pa3BUTHUE), OUOJOTUYECKUE TEOPUU
(knetounas teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocoMHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o0 meHTpax
MHOTO0O0pa3usi U NPOUCXOXKJEHUS  KYJIbTYPHBIX  pacTE€HUH),  3aKOHbI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJIEHHUS, PACIIEIJICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHaenss, TOMOJIOTHUYECKHX PSAIOB B
HaCJIEICTBEHHOU U3MEHUYHBOCTHU H. n. Basuiona), MPUHLIHTIBI
(KOMITJIEMEHTapPHOCTH )

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO ITO3HAHMS, HCIIOJIb3YEMbIX B
OMOJOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, W3MEpPEHUE,
HaAOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACTATH CYHIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHM3MOB, B TOM YHUCIE
OaxTepuii, rpubOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pACTEHUH, >XMBOTHBIX, YEJIOBEKa, IPOILIECCOB KU3HEIEATEIHLHOCTH,
NPOTEKAIOIIUX B OPraHM3Max PAaCTEHHI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTrO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXEHMS,  WHAMBUIYaJbHOTO  pa3BUTHs ~ OpraHuzMa  (OHTOTEHE3a),
B3aMMOJICHCTBHS I'€HOB, TETEPO3HCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M HX (QYHKIHUSIMH, MEXIY
OpraHaMM U CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKAa M UX
GYHKUMAMH, MEXIy CHUCTEMaMH OpPraHOB W HUX (DYHKIMSAMH, MEXAY STanamu
oOMeHa BEIECTB, 3TallaMy KJIETOUYHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHHU3MOB,
3TamaMu SMOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (DPEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHHUE BBISBISATH OTIIMYUTENbHBIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHuil, KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JJIsl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMaTHUYECKUX TPYIIIT;

yMEHHUE pemaTh OHOJOTHYECKUE 3a7a4H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEX[y UCCIIEyEeMbIMU OMOJIOTHYECKUMHU MPOIIECCaMU U SABICHUSIMH, J€TaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpakTHYEeCKHe pPadOThI, COOIIOIAThH
IpaBuiia Mpu padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBamu, (GOpMyIUpys Ielb HCCIENOBaHUS, AHAIW3HPOBATh IOJYyYEHHBIC
pe3yJbTaThl U 1€NIaTh BBIBOJBL;

YMEHHUE Y4acTBOBAaTh B y4E€OHO-HCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
HKOJIOTUM M MEIUIIMHE, TPOBOAMMON Ha 0asze HIKOJbHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATH  IOJNyYEeHHbIE  pe3yjbTaThl HAa  yYEHHMUYECKUX

KOH(EpEeHIINSAX;
YMEHHE OIICHUBATh AITHUYECKHE AacClEeKThl COBPEMEHHBIX HCCIEJI0BAaHUN B
ob0nactu  OWoNOTMM W MEAMUUHBI  (KJIOHUPOBaHHE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHHUE TPAHCTEHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiedt mpodeccroHalIbHOM
JESTEIIbHOCTH B 00JIaCTU OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIyOJsSTh MO3HABATEIbHBIN
MHTEPEC, HAMPABJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTRYIOIIEH Mpodeccuu u
IPOJOJDKEHHE OMOJIOTMYECKOro 00pa3oBaHUs B OpPraHM3alUsiX CPEIHEro
po(heCCHOHANTBFHOTO U BBICIIETO0 00pa30BaHUsI.

[IpenmeTHbIie pe3yabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECTe€ U pPOJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI U PEHICHUU SKOJOTHYECKHX
npo0bJieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHUH BOIPOCOB PaIOHAIBHOTO
IPUPOAOIOIH30BAHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
00111eCTBY, YEJIOBEKY, O BKJIaJle POCCUHUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

YMEHHE BJAJE€Th CHCTEMOM OHMOJOTHMYECKUX 3HAHWM, KOTOpas BKIIOYACT
ompezeNieHusT W TMOHMUMAaHHE CYIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATUN (B, 3KOCUCTeMa, Ouocdepa), OHOIOTHYECKHE TEOPUH
(aBomronionHas teopus Y. JlapBuHa, CUHTETUYECKAs] TEOPUS HBOJIIOIUU), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HampasieHUsx 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTrueckoro paBHoBecust J[x. Xapmu m B. BaitnOepra,
3apozsimeBoro cxoactsa K. M. bopa), npaBuna (mMunumyma FO. JlubGuxa,
HKOJIOTMYECKON THpaMUIbl IHEpPTruM), rumnotre3bl (rumoteza «Mupa PHK» V.
['unbepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAyYHOro  MO3HAHMUS,
UCIIOJIb3YEMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX 00BEKTOB U HKOCHCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOcO0aMU BBISIBJICHUS U
OILICHKM aHTPOTIOT€HHBIX U3MEHEHHUI B MPUPO/IE;

YMEHHE BBIJICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
PKOCUCTEM H Omocdepbl, CTAOMIM3UPYIONIETO, ABUXKYIIETO W Pa3phIBAOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUUECKOTO U CUMIATPUIECKOTO
BUJI000pa30BaHUs, BIAUSHUS ABMKYIIUX CHJI SBOJIOLMU HA TeHO(POH I OMYJISIHUH,
PUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpelie 0OMTaHusl, YepelOBaHUsl HAMpaBICHUN
HBOJIIOLIMU, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3AaUMOCBSI3M MEXAY MPOLECCAMH 3BOJIOIUH,
JBIDKYIIMMHM CHJIaMU aHTPOTIOT€He3a, KOMIIOHEHTAMU DPA3JIMYHbIX SKOCUCTEM HU
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUMUTENbHbIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHus, aOMOTHYECKUX M OMOTHYECKHX



KOMIIOHEHTOB ~ SKOCHCTEM, B3aMMOCBSI3ed  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY IIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMATHUYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB M CPEJIbI OOUTaHMs, €AMHCTBA
YeJIOBEYECKMX pac, HEOOXOIUMOCTH COXPaHEHUS MHOroodpasus BHUAOB H
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEYECTBA;

yYMEHHE periaTh ONOJIOTHYECKUE 3a/1a4H, BBISABIATH MPUYUHHO-CIICICTBECHHBIC
CBSI3M MEXKy UCCIIETyeMbIMU OMOJOTUIECKIMH MPOIIECCAMHU U SIBICHUSIMHU, JIEIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH IOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpakTHYECKHe pPadOThI, COOII0IAThH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OIKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOPMYIHUPYS Ielb HCCICNIOBaHUS, aHAIM3HPOBATH MOJyYEHHBIC
pE3yNBTATHI U JICNIaTh BHIBOIBL;

YMEHHUE Y4acTBOBAaTh B y4E€OHO-UCCIIEOBATEILCKONW PaboOTe Mo OMOJIOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATh  TOJYYEHHBIC  pPEe3yNbTaThl HAa  yYEHUYECKHX
KOH(EPEHITUAX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPHH O MPOUCXOKICHUH JKU3HU, YEJIOBEKa
U UYEJIOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0axX MpeAOoTBpAallEeHUs
rJ100aabHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHanbHOM
JESITEIIBHOCTH B 00J71aCTH OMOJIOTHH, YKOJIOTUHU, TPUPOIOTIONH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHM, CEJIbCKOTO XO3SMCTBA, MHILEBON
IPOMBINIJICHHOCTH, YIJIyOJIATh TO3HABATEIbHBIA HMHTEPEC, HANpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEH  TpodeccMM W TPOJOJDKCHHE
OMOIOTHYECKOro 00pa3oBaHUs B OpraHU3AIUSAX CPETHETO MPOo(hecCHOHAIBHOTO U
BBICITIETO 0Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIC
padoThbI padoTsI pecypesI
1 buoinorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUYEHHUE
3 buonorus knetku 2 0.5
4 XuMUyecKasi OpraHu3aius KIeTK: 10
5 Crpoenue U GyHKINU KIETKU 8 2
6 OOMeH BellecTB U MpeBpalleHnue SHEPTHH B 9 1 1
KJIETKE
7 Hacnencrennas uadopmanus u 9 0.5
peanu3anys €€ B KJIETKE
JKU3HEHHBIN UK KJIETKU 6 1
Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOkeHue U pa3BUTHE OPTaHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HaCJEICTBEHHOCTH U ) 0.5
U3MEHYUBOCTH OpraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1
14 I'enetuka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1 1
16 BruoTtexHoMOTMsS ¥ CHHTETHYECKAss OMOJIOTHS 4
17 PesepBHOE BpeMms 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undgposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcebl
1 3apokeHe U pa3BUTHE IBOJTIOLUOHHBIX 4
Ipe/CTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YNbTAaThI 14 2
Maxkpo3Bomtonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxaeHue yemoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUsl — HayKa O B3aUMOOTHOIIEHUSX
6 OPraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
Opranusmel 1 cpeia 00UTaHus 1.5
OKoJ0rus BUAOB U MOMYJISIIUNA 0.5
DKoJ0Tusl COOOIIECTB. DKOIOTHUECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 YenoBek u OKpyKarolas cpena
12 PesepBHOE Bpems
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunugecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

Buornorus kak KOMIUIEKCHAsI HayKa U KaK
4acTh COBPEMEHHOT0 00I11ecTBa

JKuBEIe CHCTEMEI U UX CBOMCTBA

ypOBHeBaSI OopraHu3anus )XKUBbIX CUCTCM

HcTopust OTKpBITHS U U3YUYEHUS KIIETKH.
Knerounas teopus. CraproBas
JTuarHocTuueckas pabora

Meroasl MOJIEKYJIIPHOM U KJIETOYHON
ounonoruu. [IpakTrdeckas pabora
«M3ydeHne MeTOI0B KJIETOYHON OMOJIOTHH
(xpomatorpadusi, anexrpodopes,
mudepeHnmranbHoe eHTpUdyrupoBaHue,
[T1IP)»

0.5

MuHepallbHbIC BEIIECTBA KIETKH, UX
Ounosornueckas pojb

Opranudeckrie BemecTBa KISTKH — OEIKH.

Jlaboparopnas pabota «O0HapyKeHHE
OEIKOB C TTOMOIIbIO KAYECTBEHHBIX
peaxkuuii»

0.5

CoiicTBa, KnaccupuKkanys u GyHKIUNA
0eJKoB




OpFaHI/I‘IGCKHC BC€IICCTBA KIICTKHU —

? YTJIE€BO/IbI

10 Opranuyeckue BeIecTBa KIETKH —
JTUTTUIBI
Hyxkneunoseie kucnorsl. [JHK u PHK.

1 Jlaboparopnast padota «MccnenoBanue 0.5
HYKJICMHOBBIX KHUCIIOT, BBIJICJICHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOB)

12 Crpoenue u pyaknuu ATO. Jlpyrue
nykieosuarpudocdars (HTD)

13 XUMHUYECKU COCTAB KIIETKU

14 Cexsenuponanue JIHK. Metomabl
T€HOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU

15 MeToabl CTpyKTypHOU OHOJIOTUU

16 Tunel knetok. IIpokapuornyeckas Kierka

17 [ToBepXHOCTHBIN anmapaT KJIETKU
OnHomMeMOpaHHBIE OPraHOUIBI KIETKH.

18 [Tpaktuyeckas padora «3yueHue 0.5
JBUKCHHSI [IUTOTIA3MBI B PACTUTEIBHBIX
KIIETKAX)

[TonryaBTOHOMHBIE OPraHOUIBI KIETKU:

19 MUTOXOHAPHUH, TuTacTH L. JlabopaTtopHas 0.5
pabota «/ccienoBaHue mia3Mosn3a u '
JIETINIa3MOJIM3a B PACTUTENBHBIX KIIETKAX)

20 HememOpanHbIe OpraHOHIBI KJIETKH

21 Crpoenue u pyHKIUH S11pa

2 CtpoeHne 3yKapuoTHYECKOM KIIETKH. 0.5

[TpakTuyeckas padora «M3ydyeHue cBoOicTB




KJICTOYHON MeMOpaHbI»

23

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuoT. JlaboparopHas pabota
«M3ydeHue cTpoeHHsI KIETOK Pa3InIHbBIX
OpPraHU3MOBY

0.5

24

AccuMUIAINA ¥ JUCCUMMIISIINS — JBE
CTOpOHBI MeTabom3Ma. Tumnbel oOMeHa
BeriecTB. JlabopaTopHas pabdora «M3ydenue
KaTaJIMTUYEeCKOW aKTUBHOCTH (DEPMEHTOB
(Ha mprMepe aMUIIa3bl WK KaTajasbl)»

25

DepMEHTATUBHBINA XapaKTeP peaKIuil
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
paciiernieHust epoKCuIa BOI0poa B
PACTUTCIIBHBIX U ) KUBOTHBIX KJICTKAX»

0.5

26

benku-akTHBaTOpBI U OENKU-UHTHOUTOPBI

27

ABTOTpO(DHBIH THIT 0OMEHa BEIIECTB

28

dotocunTes

29

XemocunTe3. JJaboparopras pabota
«CpaBHeHHe TpolieccoB poToCHHTE3a U
XEMOCHHTE3a

0.5

30

AHa’poOHBIe OpraHu3MbL. Buasl OposkeHus.
Jlaboparopnas pabota «CpaBHeHHE
MIPOIIECCOB OPOKECHUS U IBIXAHUS

31

A»poOHBIC OpraHU3MBL. JTaIbI
SHEPreTHYECKOro 0OMeHa

32

DHeprusi MEMOPaHHOTO TPATUCHTA
npotoHoB. CuHTe3 AT®: pabota




npoToHHON AT®-cuHTa3bI

33 Peakunu MatpuyHOro cuHTE3a
34 Tpanckpunuus — maTpuusbiii cuate3 PHK
35 Tpancsiius u e€ 3Tanbl
16 KomupoBanue amunokucinot. Poias pubocom
B OMocuHTe3€e Oenka
37 Opranuzanus reHoma y mpokapuoT u
9yKapuoT
13 MonekynsipHble MEXaHU3MBbI SKCIIPECCUU
T€HOB Y SYKapHOT
Bupycbl — BHeks1eTOUHbIE (OPMBI )KUZHU U
39 obOnuraTHbIC Tapa3uThl. [IpakTudeckas 0.5
pabota «CoziaHue MOJeNH BUPYyCa»
40 BupycHsle 3a0051eBaHMs yelloBeKa,
JKABOTHBIX, pACTCHUHI
41 HanorexHomornu B OMOJIOrMH U MEIUIINHE
42 JKu3HEHHEBIN UK KIETKHA
43 Martpuunsiii cunte3 JJHK. KonTponbhas
paborta
Xpomocomel. JTaboparopHas pabota
44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOTMpernaparax»»
45 Jlenenue KJIe€TKU — MUTO3
Tunel kaeTok. KapuokuHes v IUTOKUHES.
46 JlaGopatopnas pabora «Habnronenue 0.5

MUTO3a B KJIETKaX KOHYMKa KOpeEIIKa JIyKa
(Ha TOTOBBIX MUKpOMpenapaTax)»




47 Peryisanuus »KM3HEHHOTO IUKJIA KIETOK 1

48 OpranusM Kak eIMHOE 11eJI0€ 1

49 Txanu pacrenuii. JlabopaTopHas padora 1 0.5
«M3yueHne TKaHEeN pacTEeHUI» ’
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHnas pabora «3yueHne TkaHeH 1 0.5
JKUBOTHBIX)
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabota «/3ydyeHue opraHoB I[BETKOBOTO 1 0.5
pacTeHus»

52 Onopa Tena opranu3MoB 1

53 JIBM>KeHHE OpraHU3MOB 1

54 [Iutanue opraHu3mMoB 1

55 [TuTanue NO3BOHOYHBIX )KUBOTHBIX. )
[InmeBapuTenbHas CUCTEMA YEJIOBEKa

56 JlpIxaHue OpraHu3MoB 1

57 JlpIxaHKe MO3BOHOYHBIX )KMBOTHBIX U 1
YelioBeKa

58 TpaHcropT BELIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cuctema mo3BOHOYHBIX 1
KUBOTHBIX U YeJIOBEKa

60 Briaenenue y opranusmos 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cucTema 4eaoBeKa 1

63 PaznpaxxuMocTh 1 peryisiuusi y OpraHu3MoB 1

64 I'ymopanbHas perymisiius 1 SHAOKpUHHAs 1

CHUCTEMA )KXUBOTHBIX U YCJIOBCKA




65

®opMBI pa3MHOKEHHUSI OPTaHU3MOB

66

[TonoBoe pazmMHOKEHUE

67

Meiio3s

68

I'ameTorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabora
«M3yyeHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpPETIapaTax»»

0.5

69

NuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

3aKi1aika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JIUCTKOB

71

Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabota «BpIsSBIEHHE MPU3HAKOB CXOJICTBA
3apOJAbILIEN TO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PasMHOkEHUE U pa3BUTHE PACTCHU.
Jlaboparopnas padota «CTpoeHHE OpraHOB
Pa3MHOXKEHHUS BBICUIMX PACTCHUI»

0.5

73

HcTopust cTaHOBIEHUS U Pa3BUTHSA
TFeHETUKH KaK HayKH

74

OCHOBHBIE TTIOHIATHUSA U CUMBOJILI T€HETUKM.
Jlaboparopnas padoTta «J[pozodura kak
O0OBEKT TCHETUIECKUX HUCCIICTOBAHMIT

0.5

75

3aKOHOMEPHOCTU HACIEIOBaHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [IpakTuueckas pabora
"U3ydenune pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpelnuBaHus y Apo30duisr"

0.5

76

I_II/ITOHOFI/I‘-IGCKI/IC OCHOBBI MOHOT I/I6pI/I,I[HOI‘O




CKpCILMBaHUS

AHnanuzupyroiee ckpenmpanue. Hemomunoe

77 1
JOMUHUPOBaHUE
JluruOpuHOE CKpeIIUBaHUE.

73 [TpakTuueckas padota «3ydenue 1 0.5
Pe3yNbTaTOB TUTUOPUAHOTO CKPEIIMBAHUS ’
y Ap030(OUITBI»

79 [{uTonornyeckue OCHOBBI AUTUOPHUTHOTO 1
CKpEIIUBAHUS

80 CuerneHHOe Hacle0BaHNE IPU3HAKOB 1

81 XpOMOCOMHas TEOpUSI HACTEICTBEHHOCTH 1

82 ['eneTtuka momna 1

83 I'eHoTHN Kak LIEJIOCTHASA CUCTEMA 1

’4 I'eneT4eCKU KOHTPOJIb PA3BUTHUSA 1
pacTeHui, )KUBOTHBIX U YEJIOBEKA

25 N3MeHUYnBOCTh MpU3HAKOB. Bribl )
M3MEHYUBOCTH

86 MopaudukarmoHHas ”3MEHYUBOCTh 1
BaprannoHHBIN psi U BapUallMOHHAs
kpuBas. JlabopaTopHas padora

27 «HMccnenoBanue 3akOHOMEPHOCTEN ) 0.5
MOAU(PUKAITMOHHOIN U3MEHUYHUBOCTH. ’
[TocTpoeHue BapualliOHHOTO psija U
BapHUAIlMOHHOM KPUBOM»

28 ['eHoTUNIMYECKAst U3BMEHUYUBOCTb. )
KoMOuHaTHBHAsI H3MEHYNBOCTh

29 MyTannoHHasi U3MEHYUBOCTb. 1 0.5

[TpakTuyeckas padora «MyTtanuu y




Ipo30¢ bl (Ha TOTOBBIX
MHUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTAIlMOHHOTO Mpolecca.
OnureHeTuka v anurenomuka KonrposiabHas
pabota

91

I'enetuka yenoBeka. [Ipaktuyeckas padora
«CocTaByieHUE ¥ aHAJIU3 POJIOCTOBHON

0.5

92

MeToasl MEIUIIMHCKON T€HETUKH

93

3HanHI/I€ MeI[HHHHCKOﬁ T'CHCTHUKHU B
HpeﬂOTBpaH_[eHI/II/I H JICYCHHNH I'CHCTUYCCKUX
3a00JI€BaHUIl YEJIOBEKA

94

OCHOBHBIE TIOHSITHS CEICKIIHH.
Jlaboparopnast pabota «3yueHnue copToB
KYJIbTYPHBIX PACTEHUN U ITOPOJ JOMAIIHUX
JKHUBOTHBIX )

0.5

95

Mertoapl CeNeKIMOHHOM pabOTHI.
Jlaboparopnast pabota «M3yueHne MeToa0B
CEJIEKIIMY PACTCHHI»

0.5

96

JIOCTHKEHMSI CEJIEKIUU PACTCHUMN U
#UBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHU»

97

CoxpaHeHue, U3y4eHUE U UCTIOIb30BAHKE
T€HETUYECKUX PECYPCOB

98

buorexHonorus xak Hayka ¥ OTpacib
npousBojacTBa. [IpakTuueckas padora
«M3yuenue 0ObeKTOB OMOTEXHOIOTUI

0.5

99

OCHOBHBIE HaNIPaBJICHUS] CHHTETUYECKOM
onosornu




100 XpOMOCOMHas U TEHHAsl HHXKEHEPUs

101 MenumacKkue OMOTEXHOIOT I

Pe3zepsHblii ypok. [loBTOpEHue,

102 .
000011IeHHEe, CUCTEMATH3aI1s 3HAHUH

OBILEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

13.5




11 KITIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Konrpoanneie  Tpaxruieckue ilsyllemm :ﬁiﬂoBaTeﬂbHHe
padoTsI padoThI pecypen
1 OposmonronHas teopust Y. lapuna 1
5 JIBroKyIpe CUIIbI 3BOJOLMH BUAOB 1O Y. 1
JapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIIN |
¥ UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
HBOJIIOLIMU
5 DTarbl 3BOJIIOIIMOHHOTO MpoIecca: 1
MHUKPO3BOIIOLHUS U MAKPOIBOIIOLIUS
6 [Tonmynsius — sneMeHTapHas €AMHULIA 1
3BOJTIOLUA
3aKOH r€HeTUYECKOro paBHOBecHs JIK.
7 Xapau, B. BaiinGepra. JlabopaTopHas | 0.5
pabota «BbIsiBIEeHIE U3MEHUUBOCTH Y ’
0co0el OHOTO BHAA)
8 DOneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 S¢ ekt ocnoBaremnst. dpdexr !
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauyu. M30aiuun nomyasiuii: 1
reorpaduyeckasi, OnoJorudecKas
1 EcrecTBeHHbII 0TOOp — HAIPaBISIONINNA 1
(hakTop IBONIOIHH




12

[TonoBoit oT60P

13

[TprcrocoOIeHHOCTh OPraHU3MOB Kak
Pe3yabTaT MUKPOIBOJFOIIHH.
Jlaboparopnas padota «3yuenue
apoMop(h030B U HIHOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)

0.5

14

[Tpumeps! ipucnocoOaeHUN y OPraHu3MOB:

Mopdonoruueckue, GU3NOIOTHIECKUE,
OHMOXUMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopnas padota «I[Ipucnocodnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e7IECO00Pa3HOCTh»

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas padota «CpaBHEHUE BUIOB
110 MOP(OJIOTUUECKOMY KPUTEPUIO»

0.5

16

CrpykTypa Buaa

17

BunooOpa3oBanue Kak pe3ynbTar
MHKPO3BOJIOIHN

18

CBs3b MHKPO3BOJIIOIWHU U STTHUICMHUOJIOTUN

19

Makpossosntonus. [Taneontonornueckue
METO/bl U3yUEHUS IBOIOIUN

20

buoreorpaduyeckue MeTobI U3Y4ICHUS
3BOJIIOLUA

21

DOMOpPHOIOrHYECKUEe U CPaBHUTEIBHO-
Mopdonoruueckre MeToIbl U3y4eHUS
3BOJTIOLUA

22

MonekynsipHO-reHeTHYECKUE,
OMOXMMHYECKHE U MaTeMaTUYeCKue




MCTOJbI U3YUYCHUS 3BOJTFOITUN

23 OO6mre 3aKOHOMEPHOCTH BOJIOIUH
24 AnanTtuBHas paguaiys. HepaBHOMepHOCTH
TEMITOB 3BOJIOLUU
’5 HayuHbie rUmOTe3bl MPOUCX 0K ICHUS
JKU3HU Ha 3emie
26 JloHay4HBbIe MIPEACTABICHUS O 3aPOKICHUU
KUZHU
7 OcCHOBHBIE 3TaIbl HEOPTAaHUYECKOM
ABOJIIOLIMU
28 I'unore3bl 3apokAeHUS KU3HU
Uctopus 3emiin 1 METOABI €€ U3YUEHUS.
79 Jlaboparopnas padota «3yuenue u 0.5
OIHMCaHNE UCKOMAEMbIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOBY
30 HauanbeHbie 3Tanbl opraHunyecKkoi
ABOJIIOLIMU
31 OBOIOIUS DYKapUOT
OCHOBHBIE 3TaIlbl BOTIOIU
1 pacturenbHoro mupa. [Ipaktuyeckas 0.5
pabora «3ydeHne ocobeHHOCTEH ’
CTPOCHHUSI PACTCHHI Pa3HBIX OTIEIOB)»
13 OcCHOBHBIE 3TaIlbl 3BOJIOIUHU )KUBOTHOTO
Mupa
DBOIOIMS )KUBOTHBIX. [IpakTuueckas
34 paborta «3ydeHne ocoOeHHOCTEH 0.5
CTPOEHHUSI TTO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3eMIle 10 3paM U




nepuoaam

MaccoBbie BBIMUPAHUA — 3KOJOTMYCCKUC

36 KPU3UCHI MPOIILIIOTO

37 CoBpeMEHHBII KOJIOTUYECKUN KPU3HUC, ETO
0COOEHHOCTH

38 CoBpeMeHHas cucTemMa OpraHu4ecKoro
MPOLLJIOTO

19 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHu3MOB

40 AHTPOIIONOTHS — HayKa O YeJIOBEKE

41 Passutue npeacrasieHui o
MIPOUCXOKACHUH YETIOBEKa
Mecto yenoBeka B cucTeme
opranuyeckoro mupa. JlabopatopHas

42 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHUS CKEJIeTa YeJIOBEKa, CBA3aHHBIX C
MPSMOXOKIEHUEM

43 JIBIOKyIIME CHIIBI aHTPOIIOTEHE3a

44 CooTHoIIeHHEe OMOIOTHYECKUX U
COLIMATILHBIX (PAaKTOPOB B AHTPOIIOTCHE3E

45 OCHOBHBIE CTaIUU AHTPOMOTEHE3A

46 [TaneoreneTrka u NajgeoreHOMMKa

47 DBOJIOIMS COBPEMEHHOIO YEJIOBEKA
UYenoseueckue pacel. [Ipaktrnueckas

48 pabota «3ydeHune 3KOIOrHIeCKux 0.5
aJanTalyii YeJIoBEKa»

49 MexaucuunianHapHble METOIb

AHTPONOJIOTUH




50 3apoxaeHNe U pa3BUTHE IKOJIOTUU 1
Mertoapl skonoruu. JlabopatopHas padbora

51 «M3yueHne MeTo10B IKOIOTMUECKHUX 1 0.5
HCCIIEIOBAHUI

5 3HayeHne YKOJIOTHUECKHUX 3HAHUN I 1
YeJioBeKa

53 Okonornyeckue GaKTopsl 1
AbuoTtndeckue aktopbl. CBET Kak

54 sKosoruueckuit gpaxrop. JlaboparopHas 1 0.5
pabota «BpIsBICHNE TPUCTIOCOOICHUI ’
OpPraHU3MOB K BIMSIHUIO CBETa»
AbGuoTtndeckue daxkTopsl. TemrepaTtypa
KaK PKOJIOTUYECKUHA (PaKTop.

55 JlaGopatopHnas pabora «BeisiBneHue 1 0.5
MPUCTIOCOOTICHHUI OPraHU3MOB K BIUSHUIO
TEMIIEPATyPhI»
AbGuoTtnyeckue hakTopsl. BiaxkxHOCTh Kak

56 aKojornueckuit pakrop. JlabopaTopHas 1 0.5
paboTa «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHHi U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 0OuTaHUsI OPraHU3MOB 1

58 buonoruueckne puTmsl 1

59 Kuznennsie GopMbl OpraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHre OMOTUYECKUX B3aUMOIEHCTBUI

61 TSl CYIIIECTBOBAHUS OPraHU3MOB B CpEJIe 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKHI 1




MomyJjaianuu

OCHOBHEBIE TTOKA3aTeIN TIOMYyJIAIN N

63 YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAS U
MOJIOBas CTPYKTypa
OcHOBHBIE MIOKA3aTENIN MOMYJISIINN:

64 POXKIAEMOCTD, MPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUU

65 DKOJIOTUYECKask CTPYKTYypa MOMYJISIIAN

66 JluHamMuKa HONYJISALUU U €€ PEryJIaus

67 KpuBble pocTa 4HCIEHHOCTH MOMYIISIIHUH.
KpuBbie BoKUBaHUS
DKoJioruueckasl Hula Buja.

68 Jlaboparopnas padota «I[Ipucnocodnenus 0.5
CEMSIH pPaCTeHUH K PaCCEJICHHUIO»

69 Bun xak cucrema nonysisiui

70 3aKOHOMEPHOCTH MOBEJICHHUS U MUTpaLIAi
KUBOTHBIX

71 Coo0111ecTBO OpraH3MOB — OHOIICHO3

72 DKocucTeMa KaK OTKpbITasi CUCTEMA

7 KpyroBopor BelecTB 1 NOTOK SHEPTHH B
9KOCUCTEME

74 OcCHOBHBIE IOKA3aTENN SKOCUCTEMBI

75 DKOJIOTHYECKUE TUPaMUJIbI

76 W3meHeHns coo011ecTB — CYKLECCHH

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€ep U peK. IKOCUCTEMBI MOPEN U OKEAHOB

78 [IpupoaHbie 3KOCUCTEMBL. DKOCUCTEMBI




TYHAD, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOIOT€HHbIE SKOCUCTEMBI

20 Ypboskocucremsl. [IpakTudeckas paborta 0.5
«3yuenue u onurcanue ypoo3KOCUCTEMBI» ’
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJECUCTBUI OPraHU3MOB B
KOCUCTEMAX
MexaHu3Mbl BO3JEUCTBUS 3arpsI3HEHUI

2 Pa3HBIX TUTIOB Ha CyOOpTraHM3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmemnnanerapHas 000g09Ka
3emiu

84 Yuenue B. W. Bepraackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounochepsl

26 KpyroBopotsl BemiecTs u
OMOreOXUMHYECKHUE [TUKIIBI

27 3oHanbHOCTH Oochepsl. OCHOBHBIE
OMOMBI CyIIIN

88 YcroitunBocTh 6nochepnl

89 DKOJOTUYECKNE KPUUCHI U UX TPUYUHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOr€HHOE BO3JICHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 OxpaHna npupozsl

93 OCHOBHBIE IPUHIIUAIIBI YCTOMYHUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOILL

PanmonansHOE IPUPOOTIONH30BAHNE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
paszHooOpa3us 3emiaun

95 0“606HICHI/IG 1o Teme «MHUKPOIBOJIONHNS U |
e€ pe3yIbTaThD»

96 0“606H1€HI/I€ 1o Teme «MaKpOIBOIIOIUS U !
e€ pe3yIbTaThl»

97 O606mienue no Teme «IIpoucxoxaeHue u !
pa3BUTHE )XKU3HU Ha 3eMiie)

08 O6006mmenue o teme «IIpoucxoxaeHue |
YeJI0BeKa — aHTPOTIOTCHE3)»

99 O060061eHne o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSAX OPTaHU3MOB)

100 O606mmenne o Teme «OpraHu3Mel U cpeaa 1
OOUTaHUS»

101 O6o6merie 10 TeM€E «IDKOJIOTHS BUIOB U |
TIOTTYJISIITHI »

102 O606mmenue o Teme «buochepa — 1
rio6anpHast IKOCHCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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