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MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMma mo yueOHOMY mpenmetry "buonorus" (mamee - O6uosiorusi) Ha
YpOBHE cpemHero obmero obpazoBaHus pa3zpaboraHa Ha ocHOoBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konnenuuu mnpenojaBaHusi ydeOHoro npeamera «buosiorus» u
OCHOBHBIX TIOJIO’KEHUH (efepanbHON paboueit mporpaMMbl BOCITUTAHMS.

VYueOubiii npeamer «buonorus» yrayonéaHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB MpeAMETHOU obnactu «EcTtecTBeHHO-
Hay4HbIe nipeameThl». CornacHo nojioxeHusm O@I'OC COO npodunbHbie yueOHbIC
OpeAMeThl, H3ydyaeMble Ha YyriayOJEHHOM ypOBHE, SBISIIOTCS  CIOCOOOM
mubdepennmanmun  00ydeHUsT Ha YPOBHE cpeaHero ooOmero oOpa3oBaHHs U
NpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpEIHUM
o01IMM, cpeTHUM Tpo(decCHOHaTBHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 3THX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
OPUOPUTETHOE pEIIeHUE OO0Pa30BATENbHBIX, BOCIUTATEIBHBIX U Pa3BUBAIOIINX
3aja4, CBA3aHHBIX C MpodopueHTanreil oOydalolmuXxcss U CTUMYIUPOBAHHUEM
MHTEpECAa K KOHKPETHOM O0JIACTH HAay4YHOI'O 3HAHHMSI, CBSA3AHHOIO C OMOJIOTHEW,
MEJUIMHOM, 9KOJIOTUEH, ICUXO0JIOTUEH, CIIOPTOM MJIM BOEHHBIM JIEJIOM.

[Iporpamma no yuebHomy npeamety "buosnorus" naér npeacTaBiaeHue o Heu
U 3a/ayax u3y4yeHus ydueOHoro mpeamera «buonorus» Ha yriayOia€HHOM YpOBHE,
ompenenseT o0s3aTeNbHOe (MHBAPUAHTHOE) TMPEAMETHOE COACp)KaHUe, €ro
CTPYKTYpUpOBaHHE IO pasfenaM U TeMaM, paclpelereHre Mo Kiaccam,
PEKOMEHJIyeT TOCIEOBATENbHOCTh M3YyUEHHsS] YYEOHOro Marepuayia ¢ Yy4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Yy4dyeOHOro mpolecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydaromuxcs. B mporpammMe mo 6uonoruu peaan3oBaH
MPUHIIUI TIPEEMCTBEHHOCTH C U3y4Ye€HHUEM OMOJIOTMH HAa YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanusi, Ornarogaps 4YeMy MPOCMATPUBAETCS  HAMpPaBICHHOCTh  Ha
NOCJEyIONIee pa3BUTUE OWOJOTMYECKUX 3HAHUM, OPUEHTHUPOBAHHBIX Ha
GbopMUpOBaHHE  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IKOJIOTHYECKOTO
MBILUICHUSI, PEJCTABICHUH O 3I0pOBOM 00pa3e KU3HHU, Ha BOCIIUTaHUE OePexKHOTO
OTHOIICHUS K OKpYXKaloIlel npupoHoi cpeae. B mporpamme mo 6uonoruu Taxxke
MOKa3aHbl BO3MOXHOCTH yudeOHOro mnpeamera «buosorus» B peanu3anuu
tpedoBanuit ®I'OC COO k mMmiIaHUPYEeMbIM JIMYHOCTHBIM, METAINPEIMETHBIM H
IpEeIMETHBIM pe3ybTaTaM 00ydeHHs U B JOPMUPOBAHUU OCHOBHBIX BUIOB Y4€OHO-
MO3HABATEJIbHON JIEATEIBHOCTH OOYYaromMXCsS IO OCBOCHHUIO COJEP)KaHUs
OMOJOTMYECKOro 00pa3oBaHus Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpeqHEro oOuero oopa3zoBaHus
3aBepIlaeT OMOJIOrHYecKoe 0Opa30BaHUE B IIIKOJIE U OPUEHTUPOBAH Ha PaCIIMpPEHUE
U yriyOjaeHue 3HaHui 00y4aroIuXxcst 0 )KUBOM MPUPOIE, OCHOBAX MOJICKYJISIPHOM U



KJIETOYHOU OMOJIOTHH, YMOPUOJIOTUN M OMOJIOTUU Pa3BUTHSI, TCHETUKH, CEJIEKIINH,
OMOTEXHOJIOTHH, IBOJIOLMOHHOTO YUEHHUS U KOJIOTUH.

Nzyuenne yueOHOro mnpeamera «buomorus» Ha yriyOlleHHOM YpOBHE
OpUEHTHUPOBAHO Ha IOJATOTOBKY OOYyYarOIIMXCs K IMOCIEAYIOIIEMY IOJYyYEHUIO
Ouonoruueckoro  oOpa3oBaHMs B By3aX W OpraHM3alUsX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €0 COAEpX aHHs COCTABIAET CUCTEMA
OMONOTHYECKUX  3HAHWW, TONYYEHHbIX TPU HM3YyYEHUH OOydYaroIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKHUX pa3J/iejOB OMOJIOIMHM HAa YPOBHE OCHOBHOTO
obmrero o6pazoBanusi, B 10—11 kmaccax »TH 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
pacmMpeHsl U YriyOJieHbl OWOJIOTMYECKHE 3HaHMs O PAaCTEHUsX, JKUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me 4eloBeKa, OOIMIMX 3aKOHOMEPHOCTSX KHU3HH,
JOTMOJHUTENBHO BKIOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIAAHOIO U IIOMCKOBOIO
XapakTepa, KOTOpblE MOXHO HCIOJIb30BaTh KaK OPUEHTUPBI VIS MOCIETYIOIIErO
BbIOOpa mpodeccun. Bo3MokHa Taxke HMHTErpanus OWOJIOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJIYYECHHBIMU OOYYAIOIIMMUCA NPU W3YUCHHUU
bu3MKH, XUMHUH, Teorpauu 1 MaTeMaTUKH.

Crpyktypa mporpamMmbl mo ydeOHoMy mnpeamety "buomorus" otpaxkaer
CUCTEMHO-YPOBHEBBIH W JBOJIIOLUMOHHBIM NOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIs1 AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHHU3aLMH, SIBOJIIOLUN OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHUs OMOJIOTHMYECKOT0 pa3HooOpa3us miaHeTsl. Tak, B 10 kinacce u3yuarorcs
OCHOBbI MOJIEKYJISIPHOM M KIJIETOYHOM Ouojoruu, sMOpHONOrMM U OHOJIOrHH
pa3BUTHSA, TEHETUKU U CEJEKLUUHU, OMOTEXHOJOIMM M CHHTETMUYECKON OHojorum,
aKTyaJU3UPYIOTCS 3HAHMSI OOydYarolMXCsl MO OOTaHUKE, 300JI0TMM, aHATOMUH,
¢uznonornn yenoseka. B 11 kimacce n3y4arorcst 3BOJIIOMUOHHOE YYCHHE, OCHOBBI
HKOJIOTHH U yueHue o ouocdepe.

VY4eOHblii npeamer  «buonorus»  mpu3zBaH  00€CNEUUTb  OCBOEHUE
00y4armuMucs: OMOJIOTMYECKUX TEOPUN U 3aKOHOB, UJEH, IPUHLIUIIOB U MIPaBUII,
JIekKaIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJIALNY,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
UCCIJIEJOBAaHMUSIX B OMOJIOTMY, IPUKIIAIHBIX acleKTax OMOJIOTMYecKuX 3HaHuM. s
pa3BUTHA M NOJAJEP)KAHUS MHTepeca OOydaroluXcs K OMOJOTMM Hapsay co
3HAYUTENbHBIM 00BEMOM TEOPETHUYECKOTO0 MaTepHasia B COACPKAHUHU MPOTPaMMBbI
1o OMOJIOrMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIEHUS U Pa3BUTHUS
TOW WJIM MHOM 00J1aCTH OMOJIOTMH, BKJIaJI0M OTE€UECTBEHHBIX U 3apyOEIKHBIX YUEHBIX
B PELLIEHUE BAXKHEUIINX OMOJOTUYECKUX U KOJIOTUYECKUX MTPOOIIEM.

I{enb n3yueHus: yueOHoro npenmera «buonorus» Ha yriryOJ€HHOM YpOBHE —
OBJIaJicHUEe  OOYy4YaIOIUMHUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIIMOHAJIHHOU



OpraHu3al¥ JKUBBIX CHCTEM pA3HOTO paHra W MNpUOOpeTeHrne yMEHUU
WCITIOJI30BaTh OTH 3HaHUS B (DOPMHUPOBAHUM MHTEPECA K OMpeAeNéHHON 00acTh
npo(heCcCHOHANBHON JAESITENbHOCTH, CBSI3aHHOM C OMOJOTHMEH, WM K BBIOODPY
y4eOHOTr0 3aBeACHUS JIs TPOIOJKEHUSI OMOJIOTMYECKOTO 00pa30BaHMUS.

JocTikeHnue uenu u3ydeHuss ydeOHoro mpenmera «buosorus» Ha
yrayOn€HHOM YpOBHE 00€CTIeUnBACTCS PEUICHUEM CIEAYIONINX 3a/1a4:

OCBOEHHE O0YYaIOIMIMMHCS CUCTEMBbl OMOJIOTMYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
npaBuiax, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHHUU, MHOTO00pa3MM M OCOOEHHOCTAX OMOJOTUYECKHX CHUCTeM (KIIeTKa,
OpraHu3M, MOMYJISAINS, BUJ, OMOTeOo1eH03, Onocdepa); O BBIIAIOIMINUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTHH;

O3HaKOMJIEHHE OOydYaroumxcsi ¢ MeTOJAaMHu TMO3HaHUSl >KUBOW MPUPOJIBI:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTMYECKMX HayK (MOJIEKYJSIpHOU U
KJIETOYHOU OMOJIOTUH, SMOPUOJIOTUU U OMOJIOTHH Pa3BUTHS, TCHETUKU U CEJIEKIIHNH,
OMOTEXHOJIOTMM W CHUHTETUYECKONW OWMOJOTHH, TAJCOHTOJIOTHH, HSKOJOTHH);
METOAMH CaMOCTOSITEJIbHOTO TIPOBENCHUS OWOJIOTHYECKUX WCCICOBAHUN B
nabopatopud W B npupoae (HaOdOAEHUE, U3MEpPEHUE, OKCIEPUMEHT,
MOJICTUPOBaHUE);

OBJIAJICHUE OOYYAIONUMHUCA yMEHUSIMU: CaMOCTOSITEIBHO  HAaXOJUTh,
aHATM3UPOBATh M WCIOJIB30BaTh OMOJOTHYECKYI0 WH(GOPMAIMIO; TOJIH30BATHCS
OMOJOTUYECKONM TEPMUHOJOTHENH M CHUMBOJIMKOM; YCTAHABIIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLMAJIbHO-3KOHOMUYECKMMH U  JKOJOTUYECKUMHU
npo0jemMaMu 4YeOBEYECTBA; OLICHUBATh MOCIEJCTBUS CBOEH JIESITEIILHOCTU TIO
OTHOIIIEHUIO K OKPYKAIOIIEH MPUPOTHON Cpeae, COOCTBEHHOMY 3/I0POBBIO U
3M0POBBI0  OKPYXKAIOMIMX JIIOJeW; OOOCHOBBIBaTH M COOJIOJATh  MEpPHI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00JIeBaHM, MTpaBuia MOBEJIECHUS B NMPUPOJIE U
obecrieueHrss 6€30MaCHOCTH COOCTBEHHOM KM3HEAESTEIbHOCTH B UPE3BbIYANHBIX
CUTyallMsIX TMPUPOJHOTO H  TEXHOTCHHOTO XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITHS B 0071aCTH OMOJIOTHH;

pa3BUTHE y 00YYAIONTUXCSl HHTEIJICKTYIBHBIX U TBOPUYECKHX CIIOCOOHOCTEH B
poliecce 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMH U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHH, pEIIaeMbIMU €10 MpoOJieMaMH, METOA0JIoruen
OMOJOTUYECKOTO UCCIIEIOBAHMUSI, TPOBEACHUS IKCIIEPUMEHTATBHBIX HCCIICIOBAHUH,
perieHnsi OMOJIOTMYECKUX 3a/1ad, MOJCIUPOBAHUS OMOJOTUYECKUX OOBEKTOB U
MPOLIECCOB;

BOCITUTAHUE Yy 00YYaIOIUXCSl IEHHOCTHOTO OTHOILIEHHUS K >KUBOW MPUPOJE B
LEJIOM U K OTJIETbHBIM €€ 00beKTaM U SIBJICHUSIM; (P OPMHUPOBAHUE DKOJIOTHUECKOM,



T€HETUYECKON TPaMOTHOCTH, OOIIECH KyJIbTYphl OBEICHHS B PUPO/IC; HHTETPAIUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuobpereHue  OOy4alONIMMHCS ~ KOMIIETEHTHOCTH B PAllMOHAIHLHOM
IPUPOAOIIOIH30BAHUH (COOIOACHUE ITPABUII TOBEACHUS B IPUPOJIE, OXPAHBI BUJIOB,
PKOCHUCTEM, Ouochepnl), COXpaHEHHUH COOCTBEHHOI'O 370pOBbS M 3JI0POBBS
OKpyXXarommx Joaed (cobmoneHus Mep NpOPUIAKTUKH — 3a00JIeBaHHM,
oOecrieueHre OE30MACHOCTH KU3HEJCATENIbHOCTH B YPE3BBIYANHBIX CHUTYyaIHsIX
OPUPOAHOTO M  TEXHOTEHHOrO0  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B MMOBCEHEBHOM KU3HU;

CO3JJaHUE€  YyCIIOBUA  JUJII  OCO3HAaHHOTO  BbIOOpa  OOydYarOIIMMUCS
VH/IUBUTYaJIbHOMN oOpasoBarenpHOI TPAEKTOPUH, CIIOCOOCTBYIOIIEH
NocieAyomeMy MNpopecCHOHATLHOMY CaMOOIPEIETICHHIO, B COOTBETCTBUU C
WHIUBUyAJIbHBIMUA MHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OUOJIOTUU Ha YriyOJIeHHOM
YpOBHE cpemHero obrmiero oopa3zoBanus, coctarisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEIO).

OT60op opraHu3aMoOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUsS OWOJIOTHH
OCYIIECTBIISIETCA C Y4E€TOM CHeuu(UKu ero coaepaHusi U HaNpaBIICHHOCTH Ha
NPOJOJDKEHHE OMOJIOTMYECKOro 00pa3oBaHWs B  OpPraHM3alUsAX  CPEIHEro
po(heCCHOHATBFHOTO U BBICIIET0 00pa30BaHUs.

OO0s13aTeNIbHBIM YCIOBHEM MPU 00yUYE€HUU OMOJIOTHH Ha YriTyOJI€HHOM ypOBHE
SBJISIETCSI TIPOBEJIEHHE JTAa0OPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
0o0ydJaroumxcsi B BBIMOJHEHUU MPOEKTHBIX U y4eOHO-HCCIEA0BATENIbCKUX padoT,
TE€MaTHUKa KOTOPBIX OMPEAENISIECTCS YUUTEIEM Ha OCHOBE UMEIOIUXCSl MaTepUalibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJEPKXAHUE OBYUEHUA
10 KITACC

Copnep:xaHue IporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjapcTBeHHou utorooi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHass OMOJIOTHS — KOMIUIEKCHAsI Hayka. KpaTkas uctopus pa3BUTHS
Owonornu.  buonormdyeckue HAYKM W HM3ydyaeMble HMHU  TPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE W TOWCKOBBIE HAy4YHbIE HCCIEIOBAHUS B
OMOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHUU COBPEMEHHON €CTeCTBEHHO-HAYYHOU
kaptuHbl Mupa. I[Ipodeccun, cBs3anHbie ¢ Ouosornei. 3HaueHUE OWOJIOTHH B
MIPAKTUYECKOM JEATEJBHOCTH 4YEJIOBEKA: MEJUIHNHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIUIEHHOCTH, OXPAHE IPUPOIBI.

JdeMoHcTpanuu

[Toptpets: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsus, V.
['apseu, I'. Menaens, B. U. Bepuaackun, U. I1. [TaBnos, . . Meunukos, H. W.
Bagsunos, H. B. TumodeeB-Pecorckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. ’)KuBble cuCTeMbl U UX H3yYeHHUE

JKuBbie cuctemMbl Kak mpenMer uszydeHus: Ouosnoruu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJOCTHOCTb,
CJIOKHOCTb W YIOPSAOYEHHOCTh CTPYKTYpPblI, OTKPBITOCTh, CaMOOpPraHHU3aLUs,
CaMOBOCIPOU3BEICHUE, Pa3IPaA)KUMOCTh, K3BMEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldu KUBBIX CHUCTEM: MOJICKYJSIPHBIM, KJIETOYHBIMN,
TKAHEBBIH, OPTraHU3MEHHBIN, MOIYJISILIMOHHO-BUI0BOM, 9KOCHUCTEMHBII
(buoreoneHoTnyeckuit), OmocdepHsiii. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cucteMax. OCHOBHbIE MpPU3HAKU >XUBOro. JKu3Hb Kak (opma CyIIeCTBOBAaHUS
Marepuu. Hayku, n3ydaromme xuBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AlMH.

Nzydenue xuBbIX cucteM. Metoasl Ouonmoruyeckoil Hayku. Habmionenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alrs, MeTaaHanu3. [loHaTue o 3aBUCUMON 1
He3aBUCUMOM mnepeMeHHou. IlmanupoBanme »skcnepumenTa. I[locraHoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIEHKAa TOCTOBEPHOCTU MOIYYECHHBIX
pe3ynbTaToB. [IpyuumHBI UWCKaXkeHUsT pPe3yJIbTaTOB JKcrnepuMeHrta. llonsaTtue
CTaTUCTHYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPHU3HAKH JKU3HW», «buonorumueckue
cucteMbl», «CBOHCTBa IKMUBOM MaTepun», «YPOBHU OpPraHU3ALMH KABOU
npupoas», «CTpoeHHe KUBOTHOM KIETKW», «TKaHU JKHUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEYeCKOoro opranuzmay, «buoreonenos», «buocdepay, «Metoab
W3YUYEHHUSI 5KUBOU TTPUPOIBD).

O6opynoBanue: 1abopaTopHOE 000PYIOBAHKE TSI TPOBEICHIS HAOTIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuME pPa3IMYHBIX METOAOB IIPH
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTku

Knetka — cTpykTypHO-QyHKIMOHANbHAs enuWHUIA KuBoro. lcropus
OoTKpbITUA KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOM KJIECTOUHOM
TEOPUH.

Meroapl  MOJIGKYJISAPHOM ¥ KJIETOYHOM  OWOJOTHMH:  MHUKPOCKOIIHSA,
xpomatorpadus, 371eKTpodope3, METOI MEUYEHBIX aToMOB, AU(QepeHLIHnaTbHOE
HeHTpu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emoK. DIEKTpOHHAasT MUKpockonus. Kongoxanvuas muxpockonus. Bumanvnoe
(npusicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBII MUKPOCKOID,
«HMcTopust pa3zBUTHS METOAOB MUKPOCKOTITUI.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOMNpEnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.

IlpakTnueckass padora «/3yyeHue METOAOB KJIETOYHOM OHMOJIOTUM
(xpomarorpadus, anekrpodopes, aubdepeHmanbHoe IEeHTPUdyrupoBaHue,
[1LIP)».

Tema 4. Xumuueckasi Opranu3amnus KJIeTKH

XHUMUYECKUM COCTaB KIETKH. Makpo-, MUKpPO- M YJIBTPAMUKPOIJIEMEHTHI.
Bona u €€ poJib Kak paCTBOPUTEIIS, pEareHTa, y4acTUe B CTPYKTYPUPOBAHUH KIIETKH,
TeIIoperysiuuu. MuHepanbHble BEIlleCTBa KIETKH, X Ouosioruyeckast pojib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannyeckue BellecTBAa KIETKH. buosornueckue mnoauMmepsl. benku.
AMMHOKHUCIOTHBIN cocTaB 0enkoB. CTpykTypbl OenkoBoil MoJiekysbl. [lepBuunas
CTpyKTypa Oenka, MHenTHAHas CBsI3b. BTopuuHas, TpeTudyHas, 4YeTBepTUYHAs
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukaruss  OenkoB.
buonoruueckue pynkimm 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaPUIbl U MOTUCAXAPUIBIL.
O0mmit T1IaH CTpoeHHsT W (PU3HKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue QpyHKIUU yriIeBOIOB.

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

Hykneunossie kucnotel. JJHK u PHK. CrTpoeHue HyKJIE€HMHOBBIX KHUCIIOT.
Hyxneotunpl. [lpunnun kommiementapuoctu. [lpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas criupanb. MectoHaxoxaeHue u ounosorndeckue ¢pynkuuu JJHK.
Buner PHK. ®ynkuun PHK B knetke.

Crpoenne Mmonekynbl AT®. Makpospruyeckue cBsi3u B MoJekyne ATO.
buonornueckue gpynknun ATD. BoccTaHoBIEeHHBIE TEPEHOCYMKH, X (YHKIIUU B
Kietke. /[pyaue nyxneosuompugocghamol (HTD). CexenupoBanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrtpykTypHas OuoyiorHsi: OMOXUMUYECKHE W OMO(PU3NYECKHe HCCIeIOBaHUS
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYphl OWoMojekyn. Mooeruposarue
CMPYKmMypsl U QYHKYULl OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
OpeanHuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

[Toptpertsr: JI. [Tommnr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnipefeneHne XuMHIECKUX SJIEMEHTOB B HEKUBOW ITPUPOJIEY,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOLIEY.

Tabmuubr u cxembl: «llepuogudeckass TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJIb», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYINb», «CTpoeHue MOJEKYI
yrieBooBy», «CTpoeHne MoJIeKyn JUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«CtpoeHne Monekyibl ATO».

O6opynoBanne: XUMAYECKAs MOCyAa U 000pyT0BaHHE.

JlabopaTtopnasi pabora «O0Hapyx)eHHEe OETKOB C TOMOIIBI0 KaYeCTBEHHBIX
peaKkuuii».

JlaGopaTopHas padora «lccnenoBanue HyKIEMHOBBIX KUCIIOT, BbIIEJIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema S. CTpoeHue u QyHKUIMHU KJIETKH

Tumel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpykTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUs KIETKH.



CtpoeHne MpoKapuoTHIECKOM KIeTKU. KiieTouHast cTeHKa OakTepuii 1 apxei.
OcoOeHHOCTH CTpPOEHUsI TeTepOoTPOPHON U aBTOTPOGHOM MPOKAPHOTUUECKHUX
KJIETOK. MecTo U pojib MPOKapruoT B OMOIIEHO3AX.

Crpoenue v GyHKIMOHUPOBAHUE dyKapUOTHUECKOU KileTkH. [1na3zmMarnueckas
MeMmOpaHa (Tutasmaniemma). CTpyKTypa Tuia3MaTH4eckod meMOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: nmaccuBHbIN (qudy3usi, oonerd€Hnas
nud¢y3usi), aKTUBHBINA (NMEPBUYHBIA M BTOPUYHBIA AaKTHUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpuii-kaameBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (arouuTos. Dk301uTo3. Knerounas crenka. CTpykTypa U GyHKUUUA
KJICTOYHOM CTEHKH pacTeHUM, rpuOoOB.

[uromnasma. [{urozomns. [utockener. [IBuxxenue nuroriasmbl. OpraHouibl
kieTku. OiHOMeMOpaHHbIe OPraHOUAbI KJIETKH: 3HaomIa3Matndeckas cetb (JI1C),
anmapat [ oibIKu, JHU30COMBI, HMX CTpoeHHME U (YyHKUMUA. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHOMJOB KiIeTKU. CTpoeHue TrpaHyJspHOTO PETHUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysipHBIN) SHIOTUIA3MATHIECKUN PETUKYITYM.
CekperopHast ¢ynkuus annapara ['onabmxu. Moougukayusa benkos 6 annapame
Tonvoorcu. Copmuposxa 6enxkoe 6 annapame [ onvodcu. TpaHCTIOPT BEIIECTB B
kietke. Bakyonu pacturenbhbix kietok. Kinerounsiii cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPTaHOWIBI  KJICTKH:  MHUTOXOHIPHUHU,  IUIACTHUJIBI.
IIpoucxooicoenue mumoxonoputi u niacmud. Cumbdbuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (PyHKIMM MUTOXOHAPUM W TuiacTui. l[lepBudHbIe,
BTOPUYHBIE U CJIOKHBIE IIACTUBI (DOTOCUHTE3UPYIOMIMNX FYKApPUOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOIJIACTHI BHICIIUX PACTEHUU.

Hemem6pannbie opranouasl kiaetku CtpoeHue u (GyHKIUU HEMEMOpaHHBIX
OpraHOUIOB KJICTKH. Pu6ocombi. IIpomesxcymounvie Quramenmul.
MukpodunaMeHTbl. Akmunosvle Mukpoguiamenmsi. MBpIIIEYHBIE  KIETKH.
AxmuHosble KOMNOHEeHmMbl HeMbluleunblx Kiemok. MukpoTpyObouku. Kierounbiit
neHtp. CrpoeHue U JBWKEHHE JKTYTUKOB M peCHHYEeK. MUKpOTpyOOUuKu
muTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpo@uIamMeHmamu u
muxpompyboukamu. MomopHule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoILia3Ma, SAPBIIIKU, UX CTPOCHUE U
byHkiuu. SnepHbiii OeNKOBBIM MaTpukc. IIpocTpaHCTBEHHOE pacCMOJIOKEHUE
XxpomMocoM B wuHTepdasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHA — THUCTOHBL. JluHamuxa s0epHou 00010YKU 8 Mmumose. HoepHbiil
MPAHcnopm.

Knerounsle BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



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

Tabmupl u cxeMbl: «CTpoeHHE 3YKApUOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KieTkw», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUW, «S1po», «CTpoeHrnEe TPOKAPUOTUYECKOMN KIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpOIpEnapaTbl pPAaCTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpETapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHsS KIETOK pas3IMYHBIX
OpPTaHHU3MOBY.

IIpakTnueckasi padora «/3yueHrue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTopnas padora «VccienoBaHue miasmoau3a M JAEIIIa3MOiIM3a B
pPACTUTEIBHBIX KIETKAX).

IIpakTuyeckas padora «3yueHue ABMKEHNUS UTOIIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M MpeBpPAllleHUE IHEPTHH B KJIEeTKe

AcCCUMUIISILIASL ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmm3ma. Turbel oOmeHa
BEIIECTB: aBTOTPOHBIN W TeTepOTPOQHBIA. YdUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruiyeckoe obecreueHne kiuetku: mnpeBpamieHue ATD B
oOMeHHBIX mpoueccax. DepMEHTATUBHBIA XapaKTep peakUuil KIETOYHOIrO
meTtabonu3ma. DEepMEHThl, MX CTPOCHHME, CBOMCTBA U MEXAHU3M JIEHUCTBUS.
Kodepmentsl. OTnnuusi pepMEHTOB OT HEOPTraHMYECKUX KaTanu3aTopoB. benku-
aKTUBATOpPhl M OENKU-WHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakuuii OT pa3IUyHbIX (PaKTOPOB.

ITepBuuHBIl CHHTE3 OpraHMYecKux BemecTB B KieTke. dorocuHTes.
AHOKCUceHHbIL U OKCcuceHHblll omocunmes y baxmepui. Ceemocoouparoujue
nuUCMeHmbvl U NUSMEHMbl PeakyuoHHo2o yeumpa. Poiabp XJIOpoIiacToB B mpoLecce
¢dotocunTesa. CretoBas u TeMHOBast (a3pl. Pomoovixanue, Cz.,, Cy. u CAM-munuvl
gomocunmesa. [IpoxyKTUBHOCTb (POTOCHHTE3A. BiusHue pa3nuuHbIX pakTopoB HA
CKOPOCTh (pOTOCHHTE3a. 3HAU€HUE (POTOCUHTESA.

XeMOCHUHTE3. Pa3znoobpaszue OpPraHN3MOB-XEMOCUHTETHUKOB:
HUTpUuuuupyomue OaKTepuH, Kene300aKTepun, cepoOaKTepuu, BOAOPOIHBIC
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHa’poOHble OpraHu3Mmbl. Buabl Oposkenus. IIponykTel OpoxeHHs U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyaUTEM OOJIC3HEN.

AspobHbie OpTaHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE [JIFOKO3BI.

bronoruueckoe okuciaeHue, WK KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npoueccax ouojoruueckoro okucieHus. Luknnueckue peakunu. OKUCIUTEIBHOE
bochopunupoBanue. Inepaus memopanno2o epaouenma npomonos. Cunmes ATD:



paboma npomonuou ATD-cunmaszwvl. llpenmyrmiecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Mepesa aHadpoOHbIM. D(P(HEKTUBHOCTH YJHEPTETUYECKOTO OOMEHA.

JdemoHcTpanumn

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

Tabmuier 1 cxembl: «DoTocuHTE3Y», «IDHEpreTUIeCKUit 00Men», «bruocuaTes
oenkay», «CtpoeHue pepMeHTa», « XeMOCUHTERY.

O6opynoBaHue: CBETOBOM MHKpPOCKOI, 00OpYAOBAaHHME JISI MPUTOTOBIICHHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENIAPATOB.

JlabopaTtopHuasi padoTa «/3yueHue KaTaIUTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuiIa3bl WK KaTaaasbl)y.

JlabopaTtopnass pabora «V3ydyenue (HEepMEHTATUBHOTO paCIIEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB  (oTocuHTE3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTICCCOB OPOKCHHUSI M TBIXAHUS.

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

Peakunn marpuuHoro cuHresa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLMUAX
MaTpU4YHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGopManuu. ['eHeTndecKkui
KOJ, €ro cBoucTBa. TpaHckpunuus — wmarpuunbeli cuHte3 PHK. IlpuHnmmnsr
TPAHCKPUIILMU: KOMIJIEMEHTAPHOCTh, AHTUIIAPAJLIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ stanbl. Yuactue TpancnopTHeix PHK B Onocunrese Genka.
VYcnoBust 6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKapHOT. Perynsiius akTUBHOCTM T€HOB Yy NpokKapuoT. ['mmotesa
onepoHa (®. XKaxob, XK. Mano). Moznexynsapusie mexanuzmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsaius 0OMEHHbBIX
IIPOLIECCOB B KieTKe. KiieTounblii romeocTas.

Bupycsl — Heknerounbsie (GOpMbI JKU3HU U 00IUraTHble napa3uthl. CTpoeHue
IPOCTHIX U CJOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasa.

Bupycubie 3a0051eBanus yenoBeka, )kuBoTHbIX, pactenuii. CIIN/, COVID-19,
COILIMAJIbHBIEC U MEAUIIMHCKUE MTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccueos («bigdatar)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozcuu u meouyuHe.
Ipoepammupyemvie pynkyuu d6erxos. Cnocobvt 00cmasKu 1eKapcms.



JdemoHcTpanumn

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

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

IIpakTnueckas padora «Co31aHue MOAEIN BUPYCay.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounsii mukn, ero mepuonasl u perymsiuus. Wutepdaza u MuTO3.
Oco0OeHHOCTH TMpolleccoB, MpoTekawlux B uHTepdaze. [loaroroBka KIeTKd K
nenenuto.  [IpecunTeTnyeckuii  (MOCTMUTOTHYECKWN), CHUHTETUYECKHUH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEpUOIbl UHTEP(DA3BI.

Marpuunbsii cunre3 [IHK — perumkanms. IIpunnunsr penmumxanun JIHK:
KOMIUIEMEHTAPHOCTD,  INOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm pernukauun JIHK. Xpomocombl. CTtpoenue xpomocoM. Ternomepsl u

TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTul. JIUIUIOMIHBIA W
rarionaHblii  HaOopbl XxpoMocoM. ['omonmoruuynsie xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTalud MUTO3a U POUCXOASIINE B HUX MPOLIECCHI.
Tuner Muto3a. KapuoknHes u nUTOKkMHE3. bruonornyeckoe 3HayeHUEe MUTO3A.

Perynsinusa MUTOTHYECKOrO LUMKIA KiIeTku. [Iporpammupyemasi KieTOYHAs
rubesnb — anomnTo3.

Knerounoe sapo, xpomocombl, (yHKIMOHAIbHAsi T€HOMHUKA. Mexanusmol
npoaughepayuu, ougppepenyuposku, cmapenus u eubenu xiemokx. «lugposas
KiemKka» — ououngopmamuyecxkue mooeiu QyHKYuoOHUpOB8aHUs Ki1emKu.

JdeMoHcTpanuu

Tabmuubr 1 cxembl: «KU3HEHHBIM WK KIETKW», «Murtos», «CtpoeHue
xpomocom», «Pemnmukanusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOIpenaparbl: «MuTo3 B KJIETKax
KOpELIKA JIyKa».

JlaGopaTopnass  pabdora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpenapaTaxy.

JlabopaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIperapaTax ).

Tema 9. Ctpoenne u yHKIIUM OPraHU3MOB

buonornueckoe paszHooOpasue OpraHU3MOB. OnHOKIETOYHbIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTAHU3MBI.

OCc0OEHHOCTH CTPOEHUS U KU3HEACATEIBHOCTH OJTHOKIIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUHbIE TPUObI, OJHOKJIETOYHBbIE BOAOPOCIHU, APYTUE
npoTUCThl. KoNlOHHAIbHBIE OPraHU3MBI.



B3aumocBA3p 4acTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, Oprassl M
cucteMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pactenuid. TUIBI paCTUTENBHBIX TKaHEN: 00pa3oBaTeIbHasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHuyeckas. OCOOEHHOCTH CTpOeHUs, (PYHKUHUH U
PacIoJIOKEHUS TKAHEW B OPraHax PacTCHUM.

TKaHU JKMBOTHBIX M YEJIOBEKA. TWIBI KMBOTHBIX TKAHEW: JIUTEJIMAJIbHALA,
COEMHUTENIbHASA, MbIlIeuHasi, HepBHAas. OCOOEHHOCTH CTpoeHHs, (YHKIUN U
PacIoJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

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

Onopa Tena opranu3moB. Kapkac pacrennii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. Hapy>kHbIi 1 BHYTpeHHUH ckeneT. CTpoeHue U TUIIbI
COCIMHEHMSI KOCTEM.

JIBrokeHue  opraHu3MoB.  [IBIKEHHE  OJHOKIECTOYHBIX  OpPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKJIETOUHBIX PACTEHUM:
TPONU3MBl M HAcTHM. JIBH)KEHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduekc. CkeneTHble MBIIIIIBI H UX padoTa.

[Intanne opranu3mMos. [loronienue Boabl, yriaeKuCaoro raza ¥ MUHEpajabHbIX
BEIIECTB  pacTeHusMU.  [lutaHme  KUBOTHBIX.  BHyTpumosoctHoe u
BHYTPHMKJIETOYHOE MNHuIleBapeHue. [IlnTaHrne MO3BOHOYHBIX >KMBOTHBIX. OTIEIbI
NUIIEBAPUTENBHOrO TpakTa. llnmeBapurenbHble kenme3bl. llnmeBapurenbHas
CUCTEMa YeJIOBEKa.

Jpixanue opranu3mMoB. [[pixanue pactenuid. [{pixanue xuBOTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTkU. KoxkHoe npixanue. JlpIxaTenbHas IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. [[pixaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX IO3BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHass CHCTEMa 4YeJIOBeKa. MeXaHW3M BEHTWIALMH JIETKUX y NTUL U
MIIeKONIUTaOMUX. Perymnsus npixanus. JprxareabHble 00BEMBI.

TpaHCIIOPT BEWIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTs y KHUBOTHBIX. KpoOBEHOCHas cucrtemMa U €€ Oprassl.
KpoBeHocHass cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoseka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyrum KpoBooOpauieHus. OBOJIIOLHMOHHBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHON CHUCTEMBI IT03BOHOUYHBIX XUBOTHBIX. Paborta
cepana U e€ peryisaius.

Brinenenne y opraun3zMoB. Belgenenue y pactenuid. Beiaenenue y >)kUBOTHBIX.
CokpatutensHble Bakyonu. Oprassl BbaesieHus. DuibTpanus, Ccekpeuus u
oOpaTHO€ BcachblBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BblaeicHUs. CBs3b
IIOJIOCTU Tejda C KPOBEHOCHOM M BBIICIMUTEIBHOM CHCTEMaMH. BeineneHue y



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

3ammTa y OpPraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopel
OaKTepHil M UCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCUBHOM M XUMUYECKOW 3a1UThl. DUTOHLIMIBI.

3ammTa y MHOTOKJIETOYHBIX WBOTHBIX. IIOKpPOBBI M HMX MPOU3BOIHBIE.
3amuTa opranu3ma ot OonesHedl. iMmyHHas cucrema denoBeka. KieTouHblid u
I'YMOpPaJIbHBIH UMMYHHUTET. BpOXIEHHBIM U TPUOOPETEHHBIN creruduIecKuii
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHuTeta (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocasmurenbHble OTBETHI OPTaHU3MOB. PoJIb BpOXKIAEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazgpaxumocts u perymsuus y  OpraHu3moB. Pasznpaxummocts y
OJHOKJIETOYHBIX OpraHn3MoB. Takcucel. Pa3npaxuMocTb 1 peryJssiiys y pacTeHHIA.
PocTtoBbie BemiecTBa U UX 3HAYECHUE.

HepBuas cucrema u pedrekTtopHas peryiasuus y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTJeNbl. DBOJIOLUUOHHOE YCIOKHEHHE CTPOCHHSI HEPBHOW CUCTEMBI Y
KHUBOTHBIX. OTIENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexkropHas ayra. besycinoBHbie U yCIOBHbBIE PEIIEKCHI.

['ymopanpHast peryisiuus U 3HAOKPUHHAsA CHUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl SJHIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JleicTBUE TOPMOHOB. B3anMOCBs3b
HEPBHOMW M 3HJOKPUHHOM cucTeM. [ nnotanamo-runodusapHas cuctema.

JdeMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuubr u cxeMmbl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOTOKIETOUYHbIE
Bogopocin», «bakrepum», «lIpocreimme», «Opranbl LBETKOBBIX PACTEHHI,
«CucTteMbl  OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pactrenuit», «KopHeBble cuctembl», «CTpoeHue CTEOIs,
«CTpoeHue JNUCTOBOM IUIACTUHKN», «TKaHM KMBOTHBIX», «CKEJIET 4YeJIOBEKa»,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMA, «Koxay, «MpleuHas CUCTEMAY,
«BplienuTenbHas cUCTEMa», «OHIOKPUHHAsA cUcTeMay, «CTpOEHUE MbILILIBDY,
«Mmmynurter»,  «KumeunononoctHele», «CxeMa  NHUTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX KHUBOTHBIX», «CTpOEHUE THUIPBI»,
«CtpoeHne miaHapun», «BHyTpeHHee CTpoeHHE 0XKIEeBOro 4epBs», «HepBHas
cuctema  poio», «HepBHas cuctema nArymkun», «HepBHas cuctema
npecMbikatomuxcs»,  «HepBHas  cucrtema  nTuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEenapaThl OJHOKJIETOYHBIX
OpPraHM3MOB, MHKpONpenaparsl TKaHEW, PAKOBHHBI MOJUIKOCKOB, KOJUIEKLIUH



HAaCEKOMBIX, WIJIOKOXHUX, UBbIE 3K3E€MIUIIPbl KOMHATHBIX PAcTEHUM, repdoapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUJIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeIOBEKa,
0o0opyI0BaHuE ISl IEMOHCTPAIMU TTOYBEHHOT'O U BO3AYIIHOTO MUTAHUS PACTCHU,
pacuieruieHust Kpaxmaia u 0eJIKoB MoJ AecTBUEM (HepMEHTOB, 000pYyI0BaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKHUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIESIU TOJIOBHOTO MO3Ia Pa3INYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3ydeHue TKaHE paCTCHUIN».

JlaGoparopHasi pabora «l3ydeHue TKaHei KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHUS».

Tema 10. PazmHoKeHHe 1 pa3BUTHE OPTraHU3MOB

®dopmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosnioe (BKIIOYas BEreTaTUBHOE) U
nosoBoe. Buael  Oecronoro  pa3MHOXKEHHUS: MOYKOBAHHME,  CIIOPYJISLKSA,
dbparmeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3smHoxkenue. [lonoBeie KieTKu, wWiau rametsl. Meio3. Craauun
Mmeno3a. [loBenenne xpomocom B menose. Kpoccnnrosep. buosmorndecknii cmpiCi
M€03a M IOJOBOro Ipouecca. MeWo3 W €ro MecTto B JKMU3HEHHOM IMKIIE
OpraHu3MOB.

[IpenzaponspiieBoe pa3Butue. ['ameroreHes y suBOTHbBIX. [10JI0BBIE KENE3BI.
OOpazoBanue 1 pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorenes u oorere3. CTpoeHune
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPUOIOTHUS — HAyKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3 21a8HbIX NPoOIEM IMOPUOLO2UL.
Konyenyua mopgoecenoe u moodenu mopgozenesa. Craaun >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobnenue. bracmyna, munsi
onacmyn. OCoOCHHOCTH NPOOJICHUS MICKONMUTAIONMNX. 3apOJBIINICBbIC JIMCTKU
(racTpyssinys). 3akiaaJKa OpraHOB U TKaHEW M3 3apOJbILIEBBIX JUCTKOB. B3anMHoe
BIMSIHHE 4YacTel pa3BHUBAIOIIETOCS 3apojblia (3MOpHOHANbHAS WHIYKIIHS).
3akiagka IUIaHAa CTPOEHUS JKMBOTHOIO KAk  PE3yibTaT HEPAPXUUYECKHUX
B3aUMOJICUCTBUI TeHOB. BrnusiHne Ha 3MOpUOHANIBHOE pPAa3BUTUE PA3IUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPeibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbubiil nepuoxa. IIpsmoe wu
HempsiMoe pas3BuTue. Pa3zButue ¢ metamopdo3oM y OECHO3BOHOUHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYECHHE MPSAMOr0 W HENPSIMOIo
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pocTa KUBOTHBIX. PaKTOPHI
peryJsliiy pocTa KUBOTHBIX U uenoBeka. CTaauu mocTIMOPHOHATIBHOTO Pa3BUTHS



y JKMBOTHBIX U yenoBeka. [leprnoipl oHTOreHes3a yemnoseka. CTapeHUe U CMEPTh Kak
OMOJIOTMYECKHE MPOLIECCHI.

Pasmuoxenune u passutue pacteHuil. ['amerodur m crnopodur. Meiio3 B
KU3HEHHOM IuKJIe pacteHuid. OOpa3oBaHue criop B mpolecce Meiiosa. ['ameTorenes
y pactenuil. OmIog0TBOPEHHE U PAa3BUTHE PACTUTEIBHBIX OpPraHu3MoB. J[BOiTHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHKe U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJISALUN OHTOIE€HE3a Y PACTEHUU U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOxeHue», «Tumbl Oecroyioro
pa3MHOXEHUs», «Pa3MHOXKEHHE XJIaMHIOMOHaAb», «Pa3MHOKEHHE HBIJICHBDY,
«PasmHoxeHue runpel», «Meito3», «Xpomocomely, «I'ameTtorenesy», «CtpoeHue
AWIEKIETKH U crepMaro3onsia», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HENpsAMOe pa3Buthe», «Pa3zBurne Maickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne narymkw», «JIBOMHOE OIUIOAOTBOPEHHUE Y ILBETKOBBIX PACTEHHI»,
«CTpoeHre CeMSH OAHOJOJIbHBIX U JIBYJOJIBHBIX PAacTeHUI», « KMU3HEHHBIA LUK
MOPCKOM KamycCTbl», « KU3HEHHBIN HUKI MXa», «  KU3HEHHBIN [IUKJI HAITOPOTHUKAY,
«’KM3HEHHBIN TUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK HU
CIIEPMATO30MI0B, MOJIEIb «LIMKI pa3BUTHS JATYLIKWY.

JlaGopaTopnas padora «/3yueHne CTpOEHHUS MOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIIpenapaTax».

IIpakTnueckass padora «BbIsBICHUME MNPU3HAKOB CXOJCTBA 3aPOJBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass paGora «CTpoeHHE OpraHoB pPa3MHOXEHHUS BBICHIMX
pacTeHUu.

Tema 11. I'eHeTMka — Hayka 0 HACJE€JICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHM3MoOB

HcTopusi cTaHOBICHHS U pa3BUTHSI TEHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETUKH.
Pa6oter H. K. Konsiosa, H. U. Basunosa, A. H. benosepckoro, I'. /. Kapneuenxo,
1O. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJyIelbHbIE T€HBI, AJbTEPHATHBHBIE IMPU3HAKU, JOMUHAHTHBIA M PELECCUBHBIN
IpU3HaK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAs TUHUS, TUOPUIBI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJIOTHYECKHUH,
MOJEKYISIPHO-TEHETUUECKH.

JdeMoHcTpanuu



[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKI, «CXeMbl CKPEIIMBAHUSI.

JlaGopaTopnasi pabGora «J/[po3oduna Kak OOBEKT TIE€HETHYECKUX
HCCJICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACAEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH Menzaenss — 3aKoH
eauHoo0pa3usi THOPUIO0B MepBoro nmokojeHus. [IpaBuio nomunupoBanus. Bropoi
3aKOH MeHieNnss — 3aKOH pacIleIuieHus MNpu3HakoB. [luTonorndyeckue OCHOBBI
MOHOTHOPHIHOTO CKpenuBanus. [ MmoTe3a YiuCTOTH TaMeT.

Ananmuzupytouiee ckpenBanue. [[poMexyTOUHBIN XapaKTep HACJIeI0BaHUSI.
Pacuierienne npru3HakoB MpU HEMTOJIHOM JIOMUHUPOBAHUMU.

JurubpuaHoe ckpenmBanue. TpeTuit 3aKkoH MeHiens — 3aK0H He3aBUCHUMOTO
HACJIeI0BaHUS TPU3HAKOB. [[UTOMOTHYECKHEe OCHOBBI TUTUOPUAHOTO CKPEIUBAHUS.

Cueruiennoe HacnefoBanue npusHakoB. Padotel T. Moprana. CuenieHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMH. XPOMOCOMHAs
TE€OpHUs HACIIEICTBEHHOCTH.

['enetrka nosia. XpOMOCOMHBIN MEXaHU3M OMNpPEAEICHHUs MoJia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TE€TEPOTaMETHBIN MOJI. | eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmpru3HakoB, CHEIJICHHBIX C MOJIOM.

['enotun kak uenoctHas cucrema. [LenoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHbIM ajuieu3M. B3auMojaelcTBuEe HEaICIbHBIX TI'€HOB.
Kommnementapaocts. Onuctas. [Toaumepus.

['eneTMYECKUI KOHTPOJIb Pa3BUTHS PACTEHHM, )KUBOTHBIX U YEJIOBEKA, d TAKKE
(U3HOIOTUYECKUX  TPOIECCOB, TOBEICHUS W  KOTHUTHBHBIX  (DYHKITWH.
['eHeTMUyeckue MeXaHU3MbI CUMOMOreHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJISI U
M3MEHEHUS HACJIEICTBEHHON MH(DOPMAITUU B TTIOKOJICHHSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit U BTOpo#t 3akoHBI MeHnaens», « Tpetuii 3akoH
Menpaens», «AHaIUM3UpYylollee CKpenmBanue», «HemomHoe aoMHUHUpPOBaHUEY,
«CrieryieHHOE HACJIeIOBaHWE TPU3HAKOB Yy Npo30huibl»y, «l'eHeThka moay,
«Kapuotun uenoBeka», «Kapuotun gposzodpuis», «Kapuotunm nTuisn,
«MHO>ECTBEHHBIN aJlJICIN3M», «B3auMo1eiicTBHUE IT'€HOBY.

O6opynoBaHue: MoJelb ISl JIGMOHCTpPAIlMM  3aKOHOB  €IMHOOOpa3us
ruOpUJIOB TIEPBOIO TOKOJICHUS M pacHICIUICHUS MPU3HAKOB, MOJENIb s
JEMOHCTpPAallMM 3aKOHA HE3aBUCHMOTO HACJEIOBAHUSA IPU3HAKOB, MOJENb IS



JEMOHCTpPAlMM CUEIJICHHOTO HACJIEIOBaHUs MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckas padora «M3yyeHume pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y APO30(DUITBD.

IIpakTuueckass  paGora  «lM3yyeHue  pe3ysibTaToOB  JIUTHOPUIHOTO
CKPEITUBAHUS Y APO30(DUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  popmMupoBaHuM (PeHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE W KOJWYECTBEHHbIE NPU3HAKUA. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIECTBCHHASI.

Mopaudukanronnass HU3MEHYUBOCTh. Ponb  cpempl B (OpMHUpPOBAHUU
Moau(pUKalMOHHOW M3MeH4YnBocTH. HopMa peakuuu npusHaka. BapuanmoHHBIN
pan u BapuarmonHas kpuBas (B. HMoranncen). CpoiicTBa MOau(UKaIIMOHHOM
WU3MEHYUBOCTHU.

['enHoTHNMYEecKass N3MEHUYMBOCTh. CBOWMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUIIMYECKON N3MEHYHBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMOnHaTtuBHAsT W3MEHYMBOCTh. MeW03 M TOJOBOM TPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTU. POJIb KOMOMHATUBHON M3MEHUHUBOCTH B CO3/IaHUU
T€HEeTUYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTainmonHass W3MEHYMBOCTh. BHIbl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HMHAYUHUPOBAHHBIE MYyTallMU. SaepHbIE WU
nuToria3MaTuyeckue myrauuu. CoMaTUyecKue M MoJjoBble MyTauuu. [IpudnHb
BO3HUKHOBEHUsA MyTaluil. MyTareHpl W HMX BIHMSHUE Ha OpPraHU3MBbL.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O MPOLECCA. 3aKOH TOMOJIOTMYECKUX pAIOB B
HacnencTBeHHo m3meHuuBocty (H.M. BaBwiioB). BHesinepHasi U3MEHUMBOCTh U
HACJIEICTBEHHOCTb.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNULeHemuyeckux @axkmopos 6
HAaCc1e008aHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemoHcTpanumn

[Toptpetst: I'. ne ®pus, B. Uoranucen, H. 1. BaBuos.

Tabmumbr w  cxembl: «Buasl wu3mMeHumBOCTHY, «MonudukannonHas
U3MEHYUBOCTBY, «KombOunaTuBHas U3MEHYUBOCTDY, «Merosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00JaeBaHus YeI0BEKa», « Buabl MmyTaruii.

O6opynoBanue: KUBbIE W TepOapHbIC IK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dotorpadun) )KUBOTHBIX C PA3THIYHBIMHU BUAAMH H3MEHUHNBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEN
MOJAU(PUKAIMOHHON W3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOW.



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

Tema 14. I'eHeTuka 4Yesi0oBeKka

Kapuotun wyenoBexka. MexayHapoaHas mporpaMma MCCIEOOBaHUS Te€HOMA
yenoBeka. MeToabl  M3y4eHHs ~ TEHETMKM  YEeJOBEKAa: TIECHEAOTMYECKH,
OJIM3HEIOBBIM, LM TOTCHETUYECKUIA, MOMYJISILIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIEHNE T€HOTHIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacineacTBeHHbIe 3a00JIeBaHUS YellOBEeKa. [ eHHbIE U XPOMOCOMHBIC
Oone3HH yenoBeKa. boyie3HM C HacleICTBEHHOW MPeapacroiokKEeHHOCTBIO.
3HayeHUuEe MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a0oyieBaHU uesoBeKa. MeanKo-reHeTUYeCKOe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HEeTHYECKOTO Irpy3a». ITUYECKUE ACHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOphl TOBBIMICHHOW UYYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYecCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpy:Karomieh cpennl. [ eHeTnaeckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JdeMoHcTpanuu

Tabnuubl u cxembl: «Kapuotun yenoBeka», «MeTolbl U3yYEHUS] TE€HETHKHU
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMsI YETTOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAJIU3 POAOCIOBHOI.

Tema 15. Cesnekuusi OpraHu3zMoB

JoMecTukanus v cenekuusi. 3apoKJICHUE CEJIEKIUU U TIOMECTUKALIUU. Y YEHUE
H. W. BaBunoBa o lleHTpax MNPOUCXOXJICHUS U MHOTroo0Opasusi KyJbTYPHBIX
pacteHuil. Ponb ceneKkiuu B CO3JaHnK COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. CopT,
nopo/Jia, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAAOB B HACIEICTBEHHOW M3MEHYMBOCTHU
H. 1. BaBumnoga, ero 3HaueHue Jjisl CeEKIIMOHHON padOoThI.

Metoasl cenekImoHHON paboThl. MCKyCCTBEHHBIM OTOOpP: MacCOBBIM U
VIH/IUBU1yaJIbHBIN. Jrtamnel KOMOMHAIIMOHHON CCJICKIIUU. HcnsiTanne
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTHUINY C TOMOIIBIO OIEHKU
(deHoTHa IOTOMCTBA U OTOOP IO TeHOTHITY ¢ omotbio anaitusza JHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ]  CEJIeKUMOHHOM  paboThl.
PainanimoHHbI 1 XUMHYECKUN MyTareHe3 Kak UCTOYHUK MYTAIUH Y KyJbTYPHBIX
dbopm opranm3moB. lcmosb30BaHME TEHOMHOTO PENAKTUPOBAHHS M METOJIOB
pexomOuHaHTHBIX JIHK m1st monmydeHust iCXOAHOTO MaTepurana s CeJICKIIUU.

[Tonyuenue MOJINTUUIONUIOB. Brytpusunosas ruOpuIn3aIus.
bnu3kopoAcTBEHHOE — CKpelMBaHue, WiM  UHOpuAMHr.  HeponctBeHHoe
CKpeuuBanue, win aytOpuauHr. ['eteposuc u ero mpuuuHbl. Mcmnonb3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpumusanus. [Ipeomonenne Oecruiomus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENICKIINN PACTEHUHN U KUBOTHBIX. « 3e1éHas
DEBONIOYUAN.

CoxpaHeHHe U U3yYeHUE FTeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX
JUKUX pOJAUYEH JIJISl CO3/IaHUs HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanwenue u YnpagieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U  NPOMbBICJIOBbIX  HCUBOMHBIX 6 Yenax Yay4uleHus
cyuecmeyromux U Co30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM Hucie C
NpUMEHEHUEeM COBPEMEHHBIX MemO008 HAYYHBIX UCCIe008aHUL, Nepedosblx uoell u
NepCneKmuBHbIX MexXHOI02Ul.

JdeMoHcTpanuu

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

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIIEHUS K MHOTO0Opa3usl KyJIbTYPHBIX
pacTeHmin», «3aKOH TOMOJIOTHYECKHX PSAAOB B HACIEICTBEHHONM M3MEHYUBOCTIY,
«Metonpl cenexkmmy, «OTnanéunas ruopuausanus», «MyTtareHesy.

JlabopaTtopHasi paGora «/I3ydyeHne cOpTOB KyJbTYypHBIX PACTEHUH U MOPOJ
JOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHue METOAOB CEJICKIIUN PACTEHUIN.

IIpakTuyeckasi padora «lIpuBuBKa pacTeHuU».

Ikckypcusi «OCHOBHbIE METONIbI U JOCTHIXKEHHSI CEJIEKIMU PACTeHUl U
YKUBOTHBIX (Ha CENIEKI[MOHHYIO CTaHIIHUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1abOpaTOpHIO
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHos0rus U CHHTETHYECKAsA OMOJIOT U

OOBEKTHI, MCHOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHbIE W TKAHEBBIC
KYJbTYPBHI, MUKPOOPraHU3MBI, ux XapaKTEepUCTUKA. TpaaunuonHas
OMOTEXHOJIOTHS:  XJIeOoMeueHne, TMOMYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJEnHe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOMOJIOTHUYECKHX
tTexHosoruid. [Ipon3BoaCcTBO Oemka, aMUHOKHUCIIOT ¥ BATAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIE€JIbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepXaliX He BCTPEYArOIIUecs: B IPUPOe OMOCUHTETUUECKUE MY TH.

Kinerounasa unxkeHepusa. MeTonbl KyJIbTypbl KJIETOK U TKaHEW PACTEHUN U
®KUBOTHBIX. KpmoOanku. Comarnyeckas THOpUAM3ANMAS W  COMATUYECKHM
sMOpuorene3. lcrnonb3oBaHUE TaILUIOWIOB B CelEKUMH pactenuil. [lonyuenue
MOHOKIIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOIUKTIOHAIbHBIX
anmumen 6 Meouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SIAEP KIETOK.



Texnonoz2uu 0300poeaeHust, KyIbmusupo8arus u MUKPOKIOHATIbHO20 PASMHONCEHUS]
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasi W TeHHas HWH)KeHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha |
KoHCcTpyupoBaHue pekoMOuHaHTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JIOCTHKEHHUS M IEPCIIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHKEHEPUH. DKOJIOTUYECKUE
U 3TUYECKUE MPOOJIEeMbl TeHHON MHKEHEPHH.

Meauuunckue ouotexnonoruu. [locrrenomuas uudposas menunmua. [TLP-
JUarHocTHKa. MeTaOOJOMHBIM aHaau3, TEeHOLICHTPUYECKUM aHaau3 IpoTeoMa
4eJI0BeKa JUIA OLIEHKH COCTOSIHMSI €ro 340poBbs. MCIonb30BaHHE CTBOJIOBBIX
kinetok. TapretHas Tepanust paka. 3D-OnomHxkeHepuss g pa3pabOTKU
(dyHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHUs KOMILUIEKCHBIX
TKaHEeW COYeTaHHMEM TEXHOJIOTUH TPEXMEPHOro OMOMPHUHTHUHTA M cKaddonauHTa
JUISL peIeHus 3a/1a4 IEPCOHAIN3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BAaKIMH C LENbl0 OOecrneyeHus: KOMOMHMPOBAHHOM
3anuThl OT Bo3Oynutenet OPBU, yctaHoBiieHHME MOJEKYJSIPHBIX MEXaHHU3MOB
¢ynkumonupoBanus PHK-cogepskammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMacHbIC
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu

Tabmunp! u cxemsl: «lcnonp30BaHNE MUKPOOPTaHU3MOB B NPOMBIIIEHHOM
IIPOU3BOJCTBEY, «KileTouHass nHxkeHepusn», «[ eHHass UHXEHEpUs».

JlabopaTtopHnasi padora «l3yyeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «llomydeHre MOJTOYHOKUCIBIX IPOLYKTOBY.

JIKCeKypeuss «buoTexHonorus — BaKHEWINas IPOU3BOAUTENIBHAS —CuUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxneHue m pasBuTHE IBOJIOLMOHHBIX NpPEACTABJICHHI B
onoJiornu

OomonnoHHas Teopuss Y. JlapBunHa. IIpeanochUlKM BO3HUKHOBEHUS
napsuHU3Ma. JKu3Hb 1 Hay4dHas aesarensbHocTh Y. /apBuna.

JIBrKy1IMe CUilbl 3BOIOLMH BUAOB 110 Y. JlapBUHY (BBICOKasi NHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAaHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmnenue cunTeTnueckor Teopun H3Bomtonun (CTD). HelrpanpHas
Teopusi 3Bomtonuu. CoBpeMeHHass JBONIOIHMOHHAsS OWoNorHa. 3HA4YeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

JdeMoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, K. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kiosbe, Y. lapBun, C. C. UerBepukos, 1. U. lImansraysen, dx. Xonneiin, . K.
benses.

Tabnuiel u cxembl: «Cucrema xuBoi mpupo bl (1o K. JIunuer)y, «JlectHuia
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanu3m GopMUpOBaHUSI NPUCTIOCOOJICHUN Yy
pacTeHuil ¥ KUBOTHBIX (110 JIamapky)», «Kapra-cxema mapuipyra mytemecTsus Y.
Hapsuna», «Haxoaxu Y. [lapBuna», «@Popmbl OOppObI 3a CYIIECTBOBAHHEY,
«Iloponbl TonyOei», «MHOroodbpasue KylbTypHBIX (opMm KamycThl», «llopomabl
JIOMAIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BUAOB (1o Y. JlapBuny)»,
«CxeMa COOTHOIIEHUS ABWKYIIMX CHJI 3BOJIOLUN», «OCHOBHBIE IOJOXKEHUS
CUHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJbTaThI

[Tommynsiuus Kak 3J€MEHTAapHAasl €auHULA 3BONMOUUA. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETHYECKOro pa3HooOpa3us W CTPYKTypbl nomyisuui. lV3meHeHue
reHo)oHAa MOMYJSIIUM KaK 3JEMEHTApHOE HBOJIIOIMOHHOE SIBICHHE. 3aKOH
reHeTu4eckoro pasHoBecus k. Xapau, B. BaiinGepra.

DOnemeHTapHble (AKTOPHI (IBIKYIIME CHUIIBI) SBOMIONWU. MyTallMOHHBIN
npouecc. KomOunatuBHass u3MeH4UMBOCTh. Jlpeiid reHoB — ciydaiiHbie
HEHaIpaBJeHHbIE U3MEHEHUS YaCcTOT ajljiesiei B monysauusXx. DHQPexT ocHoBaTelIs.
Spdexm bGymovinounoco eopaviuka. CHudceHue 2eHemuyecKko20 pasHo0OPAa3UsL:
npuuunsl u creocmeus. llposenenue sghghekma opetigha 2enos 8 OONLUUX U MATIIX

NONYTAYUSAX. Murpauumu. N3omsanus MTOITYJISILIHAM: reorpaduyueckast
(mpocTpaHCTBEHHAs ), OMosioruyeckas (penpoyKTUBHAs).
EcrectBennbiii oTOOp — HampaBiswoonmi Gakrtop sBosronuu. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JABMXKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbIN). [lonoBoit oT6op. BO3HMKHOBEHHE W HBOJIOLHUSA COLHUAIBHOTO
NOBEJCHUS KUBOTHBIX.

[Tpucnoco0aeHHOCT,  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOLMH.
Bo3nukHOBeHHE MPUCTIOCOOIEHUH Y OpraHU3MOB. ApoMOp(O3bI U UANOAIATITAIIIH.
[Tpumeps! mprcocoOIeHHid y OpraHU3MOB: MOP(OIOTHYeCcKue, (PU3UOTOTHIECKHE,
OonoxuMuueckue, mnoBefeHUYeckre. OTHOCHUTENBHOCTh  MPUCHOCOOIEHHOCTH
OpPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpasoBaHue Kak pe3yibTar
MUKpO3BOMIOIMH. M3omsmus — kimroueBod ¢akrtop BumooOpazoBanus. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: AJITOTIATPUIECKOE (reorpaduueckoe),
cUMIaTpu4yeckoe  (IKOJOTMYECKOE),  «MIHOBEHHOE»  (TMOJIMILIOMIN3ALMNS,
ruOpuansanus). JJIuTeIbHOCTh 3BOIIOLUOHHBIX TPOLECCOB.

Mexanu3mbl GopMHUpPOBaHMSI OMOJIOTUYECKOTO pa3HOOOpa3usl.



Pounb 3BOMIOIIMOHHOM OMONOTHH B pa3pabOTKe HAyYHBIX METOJOB COXPaHEHUS
OouopaszHooOpazus. MUKPOIBOMIONMS M KOIBOJIOLMS IMapa3uTOB M HX XO3S5EB.
Mexanu3mbl GOpMHUPOBAHHS YCTOWYUBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI €
HEW.

JdeMoHcTpanuu

[Toptpetsr: C. C. YerBepukos, O. Maiip.

Tabmunplt 1 cxembl: «MyTallMOHHass HW3MEHYMBOCTEHY, «[lomymsironnas
CTpyKTypa Buaa», «Cxema nposiBieHUs 3aKkoHa Xapau—BaiiHOepra», «JIBmwkyne
CHJIBI 3BOJIIOLUNY, «IJKOJOrMYECKash M30JLUs NOIMYJSILUN CeBaHCKOW (hopenny,
«['eorpaduueckas U301 TUCTBEHHUIIBI CHOMPCKOM U IMCTBEHHMIIBI Ay PCKOID»,
«ITonynsIIIMOHHBIE BOJIHBI YMCIEHHOCTU XWUIIHUKOB M KEPTBY», «CXxema AercTBus
€CTECTBEHHOTO 0TOOpay, «DopMbl 00pHOBI 32 CyliecTBOBaHUEY, « HAYCTpHanbHbIN
MenaHusM», «oKuBble — uckonaemeie»,  «lIOKpOBUTENBCTBEHHass  OKpacka
XKUBOTHBIX», «[Ipenynpexnaromas oOKpacka >MXHUBOTHBIX», «DHU3HOIOTHYECKHE
ananrtanuny, <«lIpucrnocoONeHHOCTh OpPraHu3MoOB U €€ OTHOCHUTEIBbHOCTDHY,
«Kpurepuu Buna», «Buabl-nBoitHukn», « CTpykTypa Buaa B npupoze», «Crnocoosl
BU1000pazoBaHus», «I eorpadguueckoe BupooOpazoBaHue TPEX BUAOB JIAH IBIIICI,
«DKO0JIOTHYECKOE BUA000pa30BaHUE BUAOB CHHUL, «llomumimonasl pacteHuiD,
«KamycTHo-peneunsiii THOpHUI».

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIT U
3Bepel C MpUMeEpPaMy Pa3IMYHBIX MPUCIIOCOOIEHUH, Yydesa MTUIl U 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHMH OJM3KUX BHUJIOB, OOpPA30BaBIIMXCS PA3IUYHBIMU
croco0aMu.

JlabopaTopHas padora «BblsiBIeHNE N3BMEHUYMBOCTH Y 0COOEH OHOTO BUAAY.

JlabopaTtopHasi padora «IIprcrnocoOneHus OpraHu3MOB U UX OTHOCHUTEIbHAS
11EJIECO00Pa3HOCThHY.

JlaGopaTopnasi paGora «CpaBHeHHE BHJOB IO MOP(POIOTHIECCKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThbl

Meroasl HM3ydeHHs] MakKpOd3BOIOUMHU. [lalleOHTOJIOrMYECKHE  METOAbI
u3ydyeHus oHBomouuu. llepexomgnsie ¢GopMbl U (PUIOTEHETUYECKUE  PSAIBI
OpPraHU3MOB.

buoreorpapuueckue metonpl u3ydeHus sBoironuu. CpaBHeHHE (GIOpbl U
(dayHbl MaTepukoB M OCTpOBOB. buoreorpaduueckue obnmactu 3emun. Bumsi-
SHAEMUKHU U PEJIUKTBHI.

OMOpPHOIOrMYECKHE U CPaBHUTEIBHO-MOP(OJIOTHUECKHE METOAbl U3YUYEHHUS
BOMIIOLMU. ['€HeTMYeCKne MEXaHHW3Mbl 3BOJIIOLMM OHTOIEHE3a U IOSBICHUSA
DBOJIIOLMOHHBIX  HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIC  OpraHbl.
PyaumenTtapHele  opranbl W aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKUE,



OMOXUMHUYECKHE U MATEMATHUECKNUE METO/Ibl U3YUEHHUS IBOJIOIUU. ['OMOJIOTUYHbIE
reHbl. COBpeMEHHBIC METOIBl TOCTPOEHUS (PUITOTEHETUUECKHUX JICPEBHEB.

XpOMOCOMHBIE MyTallX U 3BOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuia) BOMIONUU. [IpuHyun cmenvt QyHKYuUl.
HeobOpatumocTs 3BomtonMu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIHH.

JdemoHcTpanumn

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

Tabnuupbl U cxembl: «OUIOTEHETUUECKUN sl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybOble  smepb»,  «Crerouedans»,  «Punnodpute»,  «CeMeHHbIE
nanopoTHUkW», «buoreorpaduueckue 30HBI 3eMin», «Jlpelid KOHTHUHEHTOBY,
«PenmukTely, «HadampHble CcTaguy SMOPUOHATBHOTO PAa3BUTHSA TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHby, «PynuMMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpbl YEJIOBEKAa W IIUMIMaH3e», «lJaBHbIE
HAIpaBJICHUS IBOIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH YBOJTFOITUN.

O6opynoBanue: KOJUICKIIUH, TepOapuu, MYJSDKH HMCKOMAaeMbIX OCTAaTKOB
OpraHu3MOB, MYJISI)KM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTaApPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

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

Hayunbpie rumoTes3bl MPOUCXOXKACHHUS KU3HU Ha 3emie. AOHOreHe3 Hu
nancnepmusi. JJoHayuHble MPEACTABICHUS O 3aPOKICHUM KU3HU (KPEAIMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKIACHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanw, JI. I[Tactepa. [IponcxoxkaeHue u3HA U aCTPOOUOIOTHS.

OcHOBHBIE ATaIIbl HEOPTaHUYECKOU HBOJIOLIHH. [Inanerapnas
(reosoruueckas) SBOJIONUSA. XHUMHYECKas »dBOJIONUSA. AOHWOTSHHBIH CHHTE3
opraHuyeckux BeniecTB M3 Heopranmdeckux. Ombir C. Mwmepa u I'. HOpu.
O6pazoBanue noauMepoB u3 MoHomepoB. Koarepsarnas runore3a A. M. OnapuHa,
runore3a nepBuyHoro OynboHa JIx. XonjelHa, reHetudeckas rumoreza [
Ménnepa. Pubosumer (T. Yex) m runoresa «vmpa PHK» V. T'munGepra.
dopmMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

Hcrtopust 3emnn u MmeToibl €€ n3yuenusi. FickonaeMmble OpraHu4eCcKue OCTaTKHU.
['eoxpononioruss u e€ Meroabl. OTHOCUTENbHAS U AOCOJIOTHASE T€OXPOHOJIOTHS.
['eoxpoHoOJIOrHYECKas MIKaja: 30HbI, 3Pbl, IEPUOIbI, TOXU.

HauwanpHble »Tambl opranudecko 3Bosrounu. l[losBiieHne u 3BoMOLUSA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX HYKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKU KaK aHaJjor MepBbIX Ha 3eMie COOOIIECTB.
CrpomaronuTtsl. [IpokapruoTsl U SyKapHUOTHI.



[Tpoucxoxaenne s3ykapuoT (CUMOUOTEHe3). DBOJTIOLMOHHOE TPOUCXOKICHHE
BUPYCOB. [IponcxoxxkneHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUud. OCHOBHBIE apoMOpP(O3bI
pactenur. Beixon pacteHuit Ha cymry. [losiBieHHE CHOpPOBBIX pPACTEHUU H
3aBoeBaHue uMH cymu. CemeHHble pacTeHus. IIpoucxokJieHne LBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIIOLMH >KUBOTHOTO Mupa. OCHOBHbIE apOMOPGO3bI
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBbIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS [MO3BOHOYHBIX.
[Mpoucxoxnenne ampuoOuii u pentunuil. IlpoucxoxneHne MICKONUTAIOMINUX U
ntul. [lpunnun kmoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMje IO dpaM W MEepUoAaM: apxeu, MPOTEPO30il,
naneo30il, Me3030H, kaitHo30M. O011as XapaKTepUCTUKa KJIMMaTa U T€0JIOTHIECKIX
nporeccoB. [losiBneHre u paciBeT XapakTepHbIX OpraHU3MOB. YTJIe00pa3oBaHuE:
€ro YCJIOBHS U BIUSTHUE HA Fa30BBIi COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHUSI — KOJIOTMUECKHE KPU3HUCHI Mpouuioro. [IpuuuHel u
CJIEACTBUS MacCOBBIX BbIMHUpaHHIl. COBPEMEHHBIN SKOJOTMYECKUA KPHU3HC, E€ro
ocobennoctu. [IpoGrema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpeMeHHas cuctema opraHmdeckoro mupa. IlpuHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapus, /x. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYEHHIO CamMo03apokaeHUs ku3Hm», «Cxema ombita C. Mumiepa, I'. Opu»,
«JTanbl  HEOPraHWYECKOW  JBONIOUUM»,  «[ €OXpOHOJOrMYecKas  MIKaJIay,
«HavanbHble 3Tanbel OpraHUYecKol 3BOJIOIUNY, «Cxema o0pa3oBaHUsS 3YKapHOT
nyTéM cumoOnoreHesza», «Cucrtema XUBOHW TpHupoAbl», «CTpoeHue BHUPYCay,
«Apomopossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOYHBIE BOJOPOCIHY,
«MHorokierounsle Bogopocian», «Mxwm», «llanoporHukn», «l'ogocemeHHbIE
pactenus», «Oprassl HBETKOBBIX pacTeHUI», «CxeMa pa3BUTHA dKUBOTHOTO MUPAY,
«Apomopdo3bl KUBOTHBIX», «[Ipocreiimme», «Kumeunononoctusiey, «llnockue
yepBu», «YUnenucrornorue», «PwiOb, «3eMHOBOAHBIE», «lIpecMbIkaronecs,
«I ey, «Miekonuraromme», «Pa3BuTue )Ku3HU B apXEUCKOU 3pey», «Pa3Burue
JKM3HU B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B TNAICO30MCKOU 3peEy,
«Pa3BuTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B KAWHO30UCKOU 3pe»,
«CoBpeMeHHasl CUCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: repbapuy pPACTCHUM Pa3IMYHBIX OTAEIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIQXKHBIE MpenapaTsl KUBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJUIEKIUN
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX JKUBOTHBIX, Uy4eJia NTUL U 3BEpPEM, KOJUIEKIUN
OKaMEHEJIOCTEH, TIOJE3HbIX MCKOMAEMBIX, MYJBSDKH OPraHMYECKMX OCTaTKOB
OpPraHU3MOB.

BupryaiabHas sadopaTtopHasi padora «MonenupoBaHue onbIToB Musiepa—
FOpu o nzyuennro abMOreHHOTO CUHTE3a OPTaHUYECKUX COCTUHEHHM B TEPBUYHON
atMocdepe».

JlabopatopHast pa0ora «lI3ydyeHHe M ONHMCAHME MCKONAEMBIX OCTaTKOB
JIPEBHUX OPTAaHU3MOBY.

IIpakTuyeckas padora «l3ydueHue OCOOEHHOCTEH CTPOECHHUS pPaACTCHUM
pPa3HbIX OTAEIIOBY.

IIpakTHyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHUS! MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenne 4ea0BeKa — AaHTPOIIOIeHe3

Paszpnensl u 3a7aun aHTponoaorud. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIEHUE TPEICTABICHUN O MPOUCXOXKICHUU YeNIOBEKa. PerurunosHeie
B033peHMsI. COBPEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MTOJI0KEHUE YEIOBEKa.
CBuzeTeNnbCTBA  CXOJACTBA  YEJIIOBEKA € JKUBOTHBIMU:  CPABHHUTEJIBHO-
MOpP(OJIOTHUYECKHE, AMOPHUOTIOTUYECKHE, (bU3HOTOTO-ONOXUMUIECKHE,
nosezeH4Yeckue. OTIIMYNS YeloBeKa OT KUBOTHBIX. 1IpSIMOX0XKIEeHHE N KOMILIIEKC
CBSA3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHe rOJIOBHOIO MO3ra U BTOPON CUTHAJIBHOU
CUCTEMBI.

JBuokymie cuiibl ((pakTophl) aHTpPONOreHe3a: OUOJIOTUYECKUE, COLUaIbHbIC.
CooTHomieHne OMOIOTMYECKUX U COIIMAIBHBIX ()aKTOPOB B aHTPOIOTEHESE.

OCHOBHBIE CTaJUM AHTPOIIOreHe3a. PaHHME uenoBexkooOpas3Hble 00€3bsHbBI
(IPOKOHCYJIbI) M PaHHUE MMOHTUIBI — OOIIUE MIPEKH Y€JIOBEKOOOPa3HBIX 00€3bsH U
Jt0Jed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKU JroJel. YeroBeK yMenblil, IepBbIe
W3TOTOBIICHUs OpyIHuM TpyAa. UenoBek NpsAMOXOAAIINI U IIEPBBIN BBIXO JIFOAEH 32
npenensl Appukn. YenoBek reinensoeprekuii — oomuii npeok HeaHaepTaIbCKOTO
4eJIOBEKa M 4YEJIOBEKAa pasyMHOro. YemoBek HeaHAEepTaIbCKUW Kak BHJ JIIOJEH
XOJIONHOTO KiauMara. YelloBeK pa3yMHBbIM COBPEMEHHOI'O THIIA, JACHUCOBCKUMN
YeJI0BEeK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku. [lameoreneruka wu
[aJIEOT€HOMUKA.

DBOJIOLUS COBPEMEHHOI'O uenoBeKa. EcTecTBEHHBIM O0TOOp B MOMYJISLUAX
yenoBeka. MyTalmoHHbIM mpouecc M noaumMoppusM. [1omyiasiuOHHbIE BOJIHBI,
nperid reHoB, murpauus U «3p@eKT ocHOBATENs» B MOMYJALUIAX COBPEMEHHOIO
YeJI0BeKa.



Yenoseueckne pacel. [lomatue o pace. bonbmme pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTuW paccesneHHs] 4YeJoBEKa IO IUIAHETE.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacH3Ma.
[IpucnocoOeHHOCTh YeNnoBeKa K pa3HbIM YCIOBHUSIM OKpYXKaroUled cpeabl.
Bnusinue reorpaduueckoit cpeasl U apeiida reHoB Ha MOPPOJIOTHIO U (PUIUOTIOTHIO
YeJ0BeKa.

MexaucuMiuinHapabie MeTojbl B (usnuecko — (OMOIOTHUYECKON)
AHTPOIOJIOTUM.  OBOJIOLMOHHAS ~ AHTPOMNOJOTHS W MMAJIEOAHTPONOJIOTHUS
YeJIOBEYECKUX MOMYJISIUA. bHOcOoUMaNbHbIE MCCIEIOBAHUS MPUPOIBLI YEJIOBEKA.
HccnenoBanue KOBOMIOIMHA OMOIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toprpetsr: Y. HapBun, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuupl u cxembl: «MeTo/ibl aHTPONOJOTUMY, «['0JIOBHOM MO3T YenoBeKay,
«YenoBexkooOpa3Hbie 00€3bAHb», «CKeNeT ueIoBeKa M CKEeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbID», «/[BHKYIIME CHIIBI aHTPOIIOTEHE3a», « DBOJIIOLIMOHHOE
IPEBO  4YEIOBEKa», «ABcTpanonutek», «YenoBek  ymensli», «YenoBek
NPAMOXOJSIIMINY, «JlenncoBckuil uenoBek» «Heanaepranbup, « KpomaHbOHUBD,
«IIpenku yenoBeka», «ITanbl SBOJOIUN YEIOBEKA», «Pachl UelIoBEKay.

ObopynoBaHue: MyJISKH OKaMEHEJIOCTEeH, NpPeaIMETOB MaTepuaabHOU
KyJIbTypbl TpPEIKOB ueJOBeKa, penpoaykiuu (pororpapuu) KapTuH C
MU(DOTOTHYECKUMH W OHONEHCKUMH CIOKETaMH TPOUCXOXKACHUS UeJIOBEKa,
dboTorpaduu Haxo/I0K UCKOMAEMbIX OCTATKOB YeJIOBEKA, CKEJIET YeJIoBeKa, MOJIEIh
yepena 4yeJoBeKa U Yeperna MIMMITaH3€, MOJIENb KUCTH YEJI0OBEKA U KUCTH IIUMIIAH3E,
MOJIEJIN TOPCA MPEIKOB YEJIOBEKA.

JlabopatopHass pabGora «J3yueHue OCOOEHHOCTEH CTPOEHHS CKEJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTalNi YEI0BEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOUIICHMSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CUCTEM C OKpY:KaKIlei cpeaou

3apoxaeHue U pa3BUTHE 3KOJoTuH B Tpyaax A. I'ymbonbara, K. ®@. Pynse, H.
A. CesepuoBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
HKOJ0THH. CBSI3b 3KOJIOTUU C JPYTUMH HayKaMHU.

Metonpl skonoruu. IloneBrsie HaOMIOACHMS. DKCIEPUMEHTHl B SKOJIOTHH:
OpUpoAHbIE W J1abopaTtopHble. MoJenupoBaHHE B SKOJIOTMU. MOHHUTOPHHT
OKPY’KaloIeH Cpe/ibl: JTOKaJIbHbBIN, PETMOHAIbHBINA U II100aIbHBIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW i1 YEJIOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHME KAaK OCHOBA CBS3E€M YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTMYECKOM KYJIBTYPhI U SKOJIOTUYECKON TPAMOTHOCTH HACEJIEHUS.



JdemoHcTpanumn

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, 3. 'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pa3zgensr skonorun», «Meroasl 3Konoruny, «Cxema
MOHUTOPHUHTA OKPYKAKOLIEN CPEABI.

JlaGopaTopHuas padora «3yuenue METOJIOB DKOJIOTUYECKUX
VCCIIEIOBAHUW.

Tema 7. Opranusmsbl 4 cpeaa OOUTAHUA

DKkoJyiornueckre QakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
AKOJIOTHYECKUX (PaKTOPOB: abMOTHUUECKHE, OMOTUUECKUE, aHTpororeHHbie. O0mme
3aKOHOMEPHOCTH JAEUCTBHUS 3KoJormueckux (axrtopos. IIpaBuno munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPUOMOHTHBIE UM CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuotnueckue ¢dakrtopel. CBeT Kak sKojorumdyeckuid Qaxrtop. JeicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa HA OPTaHMU3MBbl. DKOJOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CUTrHaJbHAas poOJib CBETA.
doTtonepuoausm.

Temneparypa kak »skojioruueckuii (akrop. JledicTBue TemMiepatypsl Ha
opranu3Msbl. [IOMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxHoctes kak skosornuyeckuit Qakrop. Ilpucnocobiienusi pacTteHuil K
nojJiep>kaHuio0 BoaHoro Oananca. Knaccudukaius pacTeHUid MO OTHOUIEHUIO K
Boze. [IpucnocoOnenust )KUBOTHBIX K M3MEHEHHUIO BOJHOTO PEKUMA.

Cpenbl oOWTaHUs OpPraHU3MOB: BOJHAS, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
riyOMHHas  TOANOYBEHHAs,  BHyTpuUOpraHu3zMeHHas.  Dusuko-xuMuueckue
0COOEHHOCTH cpesi oouTanus opranu3mMoB. [Ipucnocobnenuss Opranu3MoB K KU3HU
B Pa3HbIX Cpenax.

buosiornueckue putMbl. BHemHne M BHyTpeHHUE PUTMBI. CyTOYHBIE H
TOJUYHbIE PUTMBL. [IpHCrOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HW3MEHEHUSM
YCJIOBHM KU3HMU.

Xuznennsie popmbl opranu3moB. [lousiTue o xxu3HeHHo# popme. KusHeHHble
dbopMbl pacTeHMil: JepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TPaBBbl,
olHONeTHUE TpaBbl. JKu3HEeHHBbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue akropsl. Buabl OnoTnueckux B3auMoICHCTBUI: KOHKYPEHIIHS,
XUIIHAYECTBO, cuMOKM03 U ero (opmel. [lapazutusm, koomnepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTRO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMOJIeHcTBUSL  (Tomu4ueckue, (Qopuueckue, ¢dadpudeckue). 3HAUCHUE



OMOTHYECKHX B3aUMOJCHCTBUI JJisi CYIIECTBOBAaHUS OpPraHU3MOB B Cpelie
oburtanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemoHcTpanumn

Tabmuupl U cxembl: «Jkonorudyeckue @akropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TENIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3MOIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpempl o0OWTaHUS OpraHu3MoB», «buomornueckne pUTMBDY,
«Kuznennelie popMbl pacTeHuil», « KusHeHHbie (HOPMBI XKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHCTEMA XBOMHOro seca», «llenu mnuranusy,
«XUITHUYECTBOY, «Tapazutuzm», «KoHKypeHIus», «Cum6uno3y,
«KommeHncanuzmy.

O6opynoBanue: repbdapuy pPAacTCHUNW M >KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOpPOB, TepOapuu CBETOIHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIUU TETJIOMIOOUBHIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, Yydesa NTULl U 3BEpei, repdoapuu
pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3oputaM, KOMHATHBIC
pacTeHusi TaHHBIX TPYII, KOJUICKIIMU KUBOTHBIX, OOUTAIOMINX B PAa3HbIX Cpelax,
repOapuM M KOJUIEKIMM pACTEHMHA U SKUBOTHBIX, OOJaJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIIOBUW JKU3HH, repOapuu u
KOJUICKITUU PACTCHHH W JKUBOTHBIX Pa3IMYHBIX XU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIKX B PA3IUYHBIX OMOTUUYECKUX B3AUMOJIECHCTBUSIX.

JlaGopaTopnasi paGora «BpIgBIeHHE NPUCTOCOOJIEHUN OPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTopuasi padora «BpisiBIeHHE TNPUCTOCOOJICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopaTtopnasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUMN U3 Pa3HBIX
MeCT OOUTaHUSI.

Tema 8. Dxoy10rusi BUAOB U MOMYJIAMNM

OKOJIOTUYECKHE  XApPaKTePUCTUKU  TOMYJISLUH. [Monmynsiuusa ~ Kak
ouonoruueckas cuctema. Ponb HEOTHOPOAHOCTH Cpeabl, PU3UIECKUX OapbepoB U
oco0eHHOCTeN OMOJoruu BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTENW MOMYJSIUMUA: YHCIEHHOCTb, IUIOTHOCTb,
BO3pACTHass M TOJIOBAs CTPYKTypa, POXKIAEMOCTb, NPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALHA.

DKkonoruyeckass CTpykrypa nomnyiasiund. OUeHKa YMCIEHHOCTH TOMYJISLIMH.
JlnHamMuka monynsiuuyd U €€ peryisuus. bUOTHMYECKMI TOTEHUHAN IOIYJIALUH.
MoaenupoBaHre TUHAMUKH NONYJIALUU. KpHuBbie pocTa YHCIEHHOCTH HOMYJISLINH.
Kpusbie BbDkHBaHMs. Perynsiuss 4YMCICHHOCTH MOMYJSALUN: poib (HaKTOPOB,



3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoit HuUme Buaa. MecrooOutanue. MHOTOMEpHas
MoJenb dKosiornyeckon Humum JLx.M. XaruynHcoHa. Pa3mepbl 3KOJI0rMYECKOU
Huu. [loTeHnnanbHas U peaau30BaHHAs HUILIN.

Bun kak cucrema nomynsanmid. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MHIpaluid KUBOTHBIX. buonormyeckue
WHBAa3UH YYKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptpert: Ixx. . XaTunHCOH.

Tabmumbl u  cxembl: «OKOJOTHYECKHUE XaPAKTEPUCTHKU TMOMYJISIIHNY,
«IIpocTpaHCcTBEHHAass  CTpyKTypa  Homyiasiuun», «Bo3pacTHble  NHpamMUAbI
nonyysiqun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3EMJIM  Pa3InYHbIMU
opranuzMammn», «Moaens 3kosornueckon Humu Jx. M. XatunHconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUN KUBOTHBIX.

Jla6opaTopnas padorta «lIpucrnocoOnenus cemMsH pacTEHHI K paCCEICHUION.

Tema 9. Dko10rus c000MIECTB. IKOJIOTHIECCKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsizu Mexny
opraHu3Mamu B OMOIIEHO3E.

Oxocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHAIbHBIC
OJIOKH OpPraHM3MOB B JKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJOKU
skocucteM. [10YBbI U Wbl B 3KOCHCTEMAX. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU
B DKOCHCTEME.

OCHOBHBIE IOKA3aTeM SKOCUCTEMBI. broMacca 1 mpoAyKIus. DKOJIOTHYECKHE
nupamMubl YUCEN, OMOMACChl U SHEPTHUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccud. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOrE€HHbIE BO3JICUCTBUS Ha
cykneccun. KnmnmakcHoe cooOmiectBo. buopaznooOpasue u noiHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBL. JKOCUCmEeMbl 03ED U peK. IKOCUcmembl Mopeu u
oxeanog. Ixocucmemvl myHOp, 1eco8, cmeneil, nyCcmoltb.

AHTpONOreHHBbIE HIKOCUCTEMBI. ATrpo’KocucTeMa. ArpoueHo3. Pazmuuus
ME¥Kly aHTPOIIOTEHHBIMU U MPUPOAHBIMHU IKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. [opojackas
dbnopa u ¢ayna. CuHaHTponmm3zauus TropoAckoil ¢ayHsl. buonornyeckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
sKocucteMax. Poib kackadHoeo s¢hghexkma u 6u008-20upuxamopos (Kiouesvix
81008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTrUU U BEIIECTB MEXKIY
CMEXHBIMHU 3KOCHUCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, MOMYJISIINN U IKOCHCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmbi 6030eticmsus 3a2pA3HeHU PAZHbIX MUNO08 HA CYOOP2aAHUZMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCEMHOM  YPOBHAX,  OCHOBYI
9KOJIO2UHECK020 HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmausi. MeToIoIoThs
MOHHUTOPHUHTA €CTECTBEHHBIX U AHTPOIIOT'C€HHBIX SKOCUCTEM.

JdeMoHcTpanuu
[Toptpet: A. JIx. Tencnu.
Tabmumet  u cxembl:  «CTpykTypa  OuoleHo3a»,  «IDKocHCTeMa

IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jecay, «DyHKIMOHAIbHBIC
TPYIITBI OPTaHU3MOB B 3KOcHCTEME», «K KpyroBopoT BemiecTB B skocucTeMey, «llemn
nuTaHus (macTOWIHAs, JOETPUTHAA)», «IKOJOTUYECKasl MHUpaMUia YUCe»,
«JKonoruveckas mupamMuia OMOMacChl», «IKOJIOTHYECKAsT MUPaMUIA SHEPTUNY,
«O6pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBiIeHHE Jeca mocie
noxkapa», «J9KOCHUCTeMa 03epa», «ATporeHo3», «KpyroBopoT BemiecTB U MOTOK
SHEPIUH B arporieHo3ey, «IIpumepsl ypOosKoCHCTEM.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIT U
3Bepel, repOdapuu KyJIbTYPHBIX U JUKOPACTYIUX PACTCHHUM, aKBapUyM KaK MOJICIIb
KOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucannue ypooIKOCHUCTEMBI.

JlaGopaTopnasi paGora «V3yueHue pa3zHOOOpa3Wsi MEJNKHX IMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKypcHusl «IKCKypCHUsl B TUIIUYHBIN OMoreorieHo3 (B ayOpaBy, OEpe3HSsK,
eJIbHUK, HA CYXOJIOJIbHBIM UM TIOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IOKCKypceHsi «IDKCKYpCHS B arpodKOCHCTeMy (Ha TOJ€ WIH B TEIUTHIHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3KocucTEMA

buocepa — oOmermanerapuas oOonoyka 3emid, A€ CYIMECTBYET WA
CyIIIECTBOBaJIA JKU3Hb. Pa3BuTHe mpencrasieHuii o buocdepe B Tpyaax . 3rocca.
VYuenne B. U. Bepnanackoro o 6uochepe. Obnactu 6mochepsl u e€ cocran. Kupoe
BelIecTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Onocdepbl. OcoOeHHOCTH OHOChEphl Kak
rimobanpHON 3KocHcTeMBl. JMHaMuyeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTCOXUMHUYECKHE IIUKIIBI (YTIepoaa, a30Ta). PUTMUYHOCTE SIBJICHHMIA B
ouocdepe.



3oHansHOCTH OMochepsl. [TousTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JIECa, CMEIIAHHbIE M I[IWPOKOJIMCTBEHHBIE Ji€ca, CTEINW, CaBaHHBI,
IyCTBIHU, TPOIMYECKHUE JIECa, BBICOKOTOpbs. KimumaTt, pacTUTENbHBINA U 5KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIMS )KHBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIIMAa U
ouochepHbIx QyHKIUHA.

JdemoHcTpanumn

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

Tabnuubl 1 cxembl: «I'eochepsl 3emnn», «KpyroBopoT azoTa B HpUpOE»,
«KpyroBopoT yriepona B npupozae», «KpyroBopoT Kuciopoja B HpUPOIEY,
«KpyroBopot Bozbl B mpupoze», «OcHOBHbIe OMOMBI cymny», «Knumaruueckue
nosica 3emun», «Tynapay», «Taiiray, «CMmemansbiii jecy, «1InpokoJInCcTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gec.

O6opynoBanue: repdapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUHU >KUBOTHbIX.

Tema 11. YennoBek u OKpy:kawIIas cpeaa

OKOJIOTUYECKHE KPHU3UChl M HMX HpUYHUHBL. Bo3nelicTBue 4YenoBeka Ha
ounocdepy. 3arps3HeHe BO3AYIIHON cpeibl. OXpaHa Bo3MyXa. 3arpsi3HeHUE BOTHON
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. 3MeHeHue Kiumara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBbHBIN U KUBOTHBIN Mup. OxpaHa
PaCTUTENBHOIO M KUBOTHOTO MHpa. OCHOBHBIE NPUHLMIIBI OXPAHBI MPUPOJIBI.
Kpacaeie kHuru. Ocob0o oxpansemble Tmpupoanbie Ttepputopuu (OOIIT).
borannyeckue cajipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIMIBI YCTOMYMBOTO Pa3BUTHUSI YEJIOBEYECTBA U MPUPOJBIL.
PanponaneHoe  MPUPOAOMNONIB30BAaHWE M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpasust 3emym. OOmue 3aKOHOMEPHOCTH TJ00ATBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €r0 BEPOATHBIE TTOCIIECTBU.

Pa3Bute METOOB MOHUTOPHHIA PAa3BUTUS OMNACHBIX TEXHOTEHHBIX
nporueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowel u
KOHKYPEHMOCNnOCcoOHOU dHepeemuke. buonoeuueckoe pasnooodpasue u 6uopecypceoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI
9Kopeabunumayuu dKocucmem U cnocobos 6opvbObL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Hazemuvix 9KOCUCMeEM.

JdemoHcTpanumn

Tabnuibl U cxeMbl: «3arpsiz3HeHne aTMocepbl», «3arps3HeHue ruipochepbny,
«3arpsi3Henue nouBb», «[lapaukoBbiii A3 dexT», «Ocodo oxpaHsieMble TPUPOIHbIE
TEPPUTOPHUN», «MOJIeH YIIPaBIIEMOr0 MUPAY.



O6opynoBanue: ¢doTorpaduu OXpaHIEMBIX PACTCHHA W KUBOTHBIX KpacHoi
kHuru Poccurickon ®@enepanuu, KpacHON KHUTH pETHOHA.



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

JIMYHOCTHBIE PE3YJBTATBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
oOydJarouMMucs MporpaMM CpeaHero oO0miero oOpa3oBaHMs: JIMYHOCTHBIE,
METAPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3ylbTaTOB OCBOEHUS MPOTPAMMBI 10 OMOJIOTHUN
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME 00YyYarolUMUCS POCCUMCKON
IPaKIAHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIILHOCTH
U CaMOOINpPEACNICHUIO, Haiuuyue Momusayuu K OOy4EeHUI0  OHOJIOTUH,
yeneHanpasiieHHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH HA OCHOBE
KITFOUEBBIX ITIEHHOCTEM W HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OuoornuecKoro 00pa3oBaHus, HalUyUue NPasoCoO3HAHUs SKOJIOTHIECKON KYIbTYPHI,
CNOCOOHOCMU CMABUMb TIEIH U CTPOUTH KU3HEHHBIE IJIaHbI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTUN JOCTUTAIOTCS B
€MHCTBE Y4YEOHOW M BOCIUTATEIBLHOM JEATEIBHOCTH B COOTBETCTBHHM C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, UICTOPUUYECKUMH U TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMU, MPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJCHUSI U CIIOCOOCTBYIOT TIPOIECCAM CaMOMO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH MO3ULUMHA JIMYHOCTH, NATPUOTHU3MA U
YB@XKEHHS K 3aKOHY W IMPABONOPAIKY, YEIOBEKY TPyJa U CTaplieMy MOKOJEHUIO,
B3aMMHOTO YBa)KEHHUsI, OCPEKHOTO OTHOIIEHUS K KYyJbTYpHOMY HAcCleIUI0 U
TPaJULMsIM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickonn depepaunu, npupojse u
OKpYXarolen cpeae.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHS YyueOHoro mpeamera «buonorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00YyYaroUuXcsi pyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPECHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINiA, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKJICHWH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OONIECTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONbITA JEATEIILHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMK O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, yBaKEHHUE 3aKOHA
Y IIPaBOIOPSIKA;



TOTOBHOCTb K COBMECTHOW TBOPYECKOM I€ITEILHOCTH IPU CO3/IaHUH yUEOHBIX
IPOEKTOB, PEIICHWH YYEeOHBIX U TO3HABATENbHBIX 3a/1ay, BBINOJIHEHUU
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOZCHCTBUS JIOJEH ¢ pa3HbIMU yOeKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COLMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENBbCKUX 3a7ady, YBaXKUTEIBHOIO
OTHOILUEHUSI K MHEHHIO OIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON MIACHTUYHOCTH, TATPUOTHU3MA,
YBaKEHMS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH nepen Poaunoi, ropaoctu
3a CBOM KpaH, cBOXO PoauHy, CBOM S3BIK M KYJBTYPY, IPOLUIOE W HACTOSAIIEE
MHOTOHAllMOHAaJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBIIEHUE U
pa3BuUTHE OHMOJOTUM, TMOHUMAHHWS 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3aummute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Yy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIJIa B IOCTPOEHUE YCTOMYMBOIO Oy IyILIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTEM CEMEWHOW >KU3HHU B COOTBETCTBUM C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILEHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MMOHMMAHHUE YMOIMOHATBHOTO BO3ACHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTb K CaMOBBIPQXEHUIO B Pa3HbIX BUAAX HMCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, (POPMHUPOBAHHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIArONmOIyYns:

NOHUMAaHUE U pean3aliys 30pOBOro 1 6€30macHoro o0pasa ku3Hu (310pOBOE
NUTaHUE, COOJIIO/IEHNE TUTHEHNYECKUX MPABUI U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATUA W OTAbIXa, peEryiaspHas (Qu3MUeckas aKTUBHOCTb), OEpexHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 30pPOBBIO;

NOHMMAHUE LEHHOCTH NpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBbIO U JKU3HU JIFOJIEH;

OCO3HaHHE TOCHEACTBUIM U HENPUATUSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTD K TPYAY, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYA0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUUAIBHOMU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATD TAKYIO JAEATEIbHOCTD;

MHTEpEC K pa3inyHbIM cdepam npodhecCuoHaIbHOU IeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0 W C€aMOOOpa30OBAaHMIO Ha
MPOTSIKEHNUU BCEN KU3HU;

7) 3K0JI0THYECKOT0 BOCIIUTAHMS:

HKOJIOTUYECKH 11€NIECO00pa3HOe OTHOLIECHHE K MPUPOJIE KaK HCTOUHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCIEACTBUMA IS
OKPYXaroUEen Cpebl;

OCO3HaHHE TI00aJTbHOIO XapakTepa SKOJIOTMYECKHUX MpoOjeM W MyTed HX
peLIeHus;

CIOCOOHOCTH MCIIOJIB30BATh MPUOOpETaeMbIe NMPU U3yUYE€HUN OMOJIOTUN 3HAHUS
U yMEHUS TpU  pEHIeHUH TOpo0sieM, CBSA3aHHBIX C  palMOHAIbHBIM
IPUPOJIOTNIONB30BaHUEM  (COONIO/IEHHE  TpaBWJI  TOBEACHUS B  MPHUPOJE,
HaIlpABJICHHBIX HA COXPAaHEHHE PABHOBECHsS B JKOCHCTEMAxX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphl);

AKTUBHOE HEMIPUSTHUE JEUCTBUN, IPUHOCIIIMX BPE] OKPYKAIOIIEH TPUPOIHOU
cpene, yMEHHE MPOTHO3UPOBATh HEOIArONPUSITHBIE HKOJIOTMYECKUE MOCIEICTBUA
IPEANPUHUMAEMBIX JIEUCTBUM U NIPENOTBPAIIATh UX;



HaJM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmnbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlPaBJIEHHOCTH, yYMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAaKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKOMN JESITEIIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO 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 CpEACTBa
B3aUMOJICUCTBUS MEXIY JIIOAbMU U IO3HAHUS MHPA;

NOHMMaHUE crneunuKk OWONOTHH 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 MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELICHUH MpodiieM
COXpaHEHUS IIPUPOIHOTO PABHOBECHSI;

yOexXAEHHOCTh B 3HAYUMOCTH OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIIMU:
o0OecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIULMHBI, CO3JAAHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pellaTh PECYpCHblE  NPOOJIEMBI  Pa3BUTHUS
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJAa U3 II00ANbHBIX SKOJIOTHYECKUX MPOOIeM U
o0OecrieyeHns  Mmepexoia K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHJApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUH OMOJOTMUYECKMX 3HAaHUUW B LEJAX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUIMOHAJIBHON IPaMOTHOCTH O0ydYarommxcs, GopMUpyemMoi
IpU U3Y4EHUH OMOJIOTUHY;

IIOHMMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4YaeMmble 3HAHMS JJIs aHajiu3a u
OOBSICHEHUS ABJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOIAIINX B HEM M3MEHEHHIH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAYYHBIX (DAaKTOB H
MMEIOIINXCS JAaHHBIX C LEJIBIO TIOJy4YE€HHsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OHMOJIOIMYECKHE 3HAHUS Ui
peleHust npobyieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HAHME ILIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIBbHOCTh HHINBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AKTHMBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUN IO OHOJOrMH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeameTHbIe pe3yJbTaThl OCBOSHHUST y4eOHOro mpenmera «buomorwsy»
BKJIFOYAIOT: 3HA4YMMbIC JUIT (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIUXCS
MEXTUCITUIUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MMOHSATHS, OTPaKAOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CICHH(PUKY METOJIOB IO3HAHUSA,
UCITOJIb3yEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
CUCTeMa, HAy4YHbIH (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeI0BaHNE, HAOII0ICHHE, M3MEPEHHUE, SKCTICPUMEHT U IPYTHUE); YHUBEPCATbHBIC
ydeOHble JeHCTBUSA (IMO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC, PETYJISITUBHEIC),
obecrieunBaromniye GopMupoBaHue (GyHKIIMOHATLHON TPaMOTHOCTH W COIMAIBHON
KOMITETCHIINM ~ OOYYArOIINXCS; CIMOCOOHOCTh  OOYYalONUXCSl  HCIOJIh30BaTh
OCBOCHHBIC MEXIMCIUTUIMHAPHBIC, MUPOBO33PEHUECKIE 3HAHNUS 1 YHUBEPCAIbHbBIC
y4eOHbIe JICHCTBUS B ITO3HABATCIILHON U COIIMAIIBHOMN TTPAKTHKE.

B pesynbTaTte n3ydeHust OMOJIOTHU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus
y oOyugatomerocs OyayT chOpMHpPOBaHBI TO3HABATENLHBIE YHUBEPCAIbHBIC
y4deOHbIE JeHCTBUS, KOMMYHUKATUBHBIC YHHBEPCAJIbHBIE Y4YeOHBIC EHCTBUS,
PETYISTUBHBIC YHUBEPCAbHBIE YU4eOHBIC IEHCTBUS, COBMECTHAS JIEATEILHOCTD.

MeTtanpeMEeTHBIC PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETO
00pa3oBaHMs TODKHBI OTPaXKaTh:

OBaanenne YHHUBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEJIbHBIMH
JeCTBUSIMM:

1) 0a3oBble JIOrHYEeCKHUE TEMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHHHM 3HAHWM TMPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, CUHTE3a, CpaBHEHMS, Kilaccudukaimu, 0000IIeH M), paCKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHHA (BBIICIIATh UX XapaKTEpPHbIC NMPH3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMH TTOHSATHSIMH );

OTIpENETIATh I NEeSTeIbHOCTH, 3a/JaBas IMapaMeTphl M KPUTEPUU WX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTOCTABICHHBIMU LIEIISIMU;

WCITIOJIH30BATh OMOJIOTUYECKHUE TTOHSATUS JIsl OOBsICHEHUS (PAKTOB M SBICHUMN
YKUBOW TIPUPO/IBIL;

CTPOUTH JIOTHYECKUE paCCyKJeHUs (MHIYKTHBHBIC, JICTyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPHUBAEMBIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,;

IPUMEHSATh CXEMHO-MOJICIIbHBIE CPEACTBA JISI TPEACTABICHUS CYIIECTBEHHBIX
CBS3¢ii M OTHOIICHWH B U3y4YaeMbIX OHMOJOTHYCCKUX OOBCKTaxX, a TaKKe
IPOTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HH(POPMAIMOHHBIX
HMCTOYHHKAX;



pa3palaThiBaTh IJIAaH PEIICHUs MPOOJIEMBbI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepHalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH NIOCIICIACTBUMN ACATENBHOCTH;

KOOPAMHUPOBATH U BHINOJIHATH PA0OTY B YCIOBUSIX PEAJILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMOJICHCTBYS,

pa3BUBATh KPEATUBHOE MBIIIJICHHE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKAMHU  paspellieHuss NpoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOUCKY METOJIOB PEIIECHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3IuYHBIX METOJIOB NO3HAHNUS;

UCIIOJIB30BaTh pA3JIMYHBIE BUIBl JACATENBHOCTH IO TOJYYEHHIO HOBOTO
3HaHWSA, €ro HHTEpHpeTanuu, NpeoOpa3oBaHUID U NPUMEHEHHIO B YUYEOHBIX
CUTYalUsX, B TOM YUCIIE MPHU CO3JaHUH YUEOHBIX U COLMATbHBIX IPOCKTOB;

(GbopMUPOBATh HAYYHBIM TUI MBILIUICHUS, BJIaIeTh HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMU;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTENILHOM
NEATEIbHOCTH U KU3HECHHBIX CUTYaLIHsIX;

BBISIBJISATh NPUYMHHO-CJIEACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3aJady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apPTyYMEHTHI U1 JOKa3aTEIbCTBA CBOMX
YTBEPKJICHUH, 33/1aBaTh [IAPAMETPbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYCHHBICE B XOJE PCEIICHHs 3aJa4d  pPE3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEPEHOCa CPEJACTB U CHOCOOOB
NENCTBUS B IPOPECCUOHAIBHYIO CPENLY;

yYMEThb MEPEHOCUTh 3HAHUSA B IO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
AKU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUIaTh HOBBIC WJEH, NpEylararb OPUTMHAIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOINYCKaIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.

3) padora ¢ nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3INYHBIX UCTOYHUKAX HHPOpMALUHU (TEKCTE yueOHOTO
nocoOusi, Hay4YHO-IOMYJISIPHOM juTeparype, OHOJIOTMYECKUX CIIOBapsiX H
CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHanm3upoBaTh
UH(POPMALIMIO PA3JIMYHBIX BUJOB U (POPM IMpeCTaBICHUs, KPUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTHh U HEITPOTUBOPEUYUBOCTD;



GbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHBIE METObl IPU MOUCKE U
otrOope Ouosornyeckoil nHdopManuu, HEOOXOAUMOM U1l BBIOJHEHUS Y4eOHBIX
3a1a4;

npUOOpeTaTh OMBIT MCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHHUS PA3IAYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MpPEACTaBICHUS
ouosiornyeckor nHOOpMaIMK (CXeMbl, rpadUKU, TUaArpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4HbIA SA3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornueckor uHGOpPMaLMEN: NPUMEHATh XUMHYECKHE, (PU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKHM U CUMBOJIBI, (HOpMyIbl, aO0peBHATYypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHUE  CPEJICTBA
HATJISIHOCTH;

BJaJe€Th  HABbIKAMU  pAaclO3HABaHMS M 3alIUTHl  MH(pOpMAIUH,
uHGOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OByajieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY JIeHCTBUSIMMU:

1) oOmenme:

OCYILIECTBIISATh KOMMYHHUKAIIMHU BO BCEX cepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTE WM TUCKYCCHM MO CYIIECTBY O0OCYXIaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXICHHUS OTHOCHUTEIBHO BBHITIOJHEHHS MpeiaraeMon
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMI JIPYTUX YYaCTHUKOB
JMasora Wik JTMCKYCCHUHN);

pacno3HaBaTh HeEBepOaJbHbIE CpEJCTBA OOIIECHMS, NOHMMAaTh 3HAYEHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BIAJETh Pa3IUYHBIMU CHIOCOOaAMU OOIEHHS] U B3aUMOJCHCTBUS, MOHUMAThH
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOpPpPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAS 1eATeJIbHOCTD:

MOHUMATh M MCMOJB30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYATIbHON
paboThI IPH peIIEHUH OMOJIOTHYECKOUW MPoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
IPUMEHEHHUS TPYNIOBHIX (POPM B3aUMOJICHCTBUS NIPU PEIIEHUU YU4eOHOH 3a1a4u;

BBIOMpPATh TEMATHUKy U METOAbl COBMECTHBIX JCHCTBUH € y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEN KAXKJOTO YJIEHA KOJUIEKTUBA;

OpUHUMATh 1I€JIM  COBMECTHOM  JIeATE€TbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JINOCTHXKEHHIO: COCTAaBJISITh IUIAH JCWCTBHM,



pacrpenenatb poid ¢ Y4E€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOH paboTHI;

OLICHHMBATh KAYECTBO CBOETO BKJIAA M KaXKIOTO yYaCTHHUKA KOMAH bl B OOLITHI
PE3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE TPOCKTHI, OIEHUBATh HICH C TMO3WIMU HOBHU3HHI,
OpPUTHHAJILHOCTH, TPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIIUSX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH HMHUITUATHBHBIM.

OgilaieHHe YHHUBEPCAJBLHBIMHU PErysiTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnus:

UCIIONIb30BaTh OHMOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pEIIeHHS B )KU3HEHHBIX U YI€OHBIX CUTYAIUsX;

BBIOMpaTh HAa OCHOBE OHOJIOTUYECKUX 3HAHUIM IIEJIEBbIE W CMBICIIOBBIC
YCTaHOBKH B CBOWX JCWCTBHSIX U TMOCTYNKaX MO OTHOIIECHHUIO K XKUBOW MPHUPOJIE,
CBOEMY 3[I0POBBIO U 3[JOPOBBIO OKPY KAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO ACSTENbHOCTb, BBISBIATDH
po0JIeMBbI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIEC 3a7a4l B 00pa30BaTEIIbHON
NeSITEIIBHOCTH U KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITEIIbHO COCTABIISATH IJIaH PEIICHUS MTPOOIEMBI C YIETOM UMEIOIIUXCSI
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 TIPEAMIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacImpsTh paMKH Y9€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEAMOYTCHHUIA;

JieNaTh OCO3HAHHBIN BHIOOD, apTyMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IIUPOKOW 3PYIUIUU B
pa3HbIX 001acTAX 3HAHWH, MOCTOSHHO TOBBIIIATH CBOH 00pa30BaTEIbHBIA |
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJIaJeTh HAaBBIKAMH  TO3HABATEIBHONH  pedliekcMu  KaKk  OCO3HAHUSA
COBEpIIAaeMbIX JIEHCTBUH M MBICIUTEIBHBIX TIPOIECCOB, MX pPE3yJbTaTOB H
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pedIeKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOIO PEIICHUS;

yMETh OILIGHWBAaTh PHUCKH W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHIDKCHHUIO;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TpU aHalM3e pPe3yJIbTaToB
JeSITENIbHOCTH;



3) npuHsiTHE ce0s U APYTHUX:
NPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;
OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaIHU3€ pe3yJbTaTOB
NESITEIIbHOCTH;
IpHU3HABaTh CBOE IIPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP € TIO3UIMH JPYTOro YeIOBEKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPXKAHHUS Y4YEOHOro mpeamera
«buonorusiy Ha yrayOJIE€HHOM ypOBHE OpPUEHTUPOBaHBI Ha oOecreyeHue
npopuapHOro  00yueHus  oOydaronuxcss — Owojoruu. OHM  BKJIIOYAIOT:
cnienuduaeckue 1 OMOJIOTHN HAyYHbBIE 3HAHWS, YMEHHS M CTIOCOOBI IEUCTBHM TI0
OCBOEHHUIO, UHTEPOPETAIMU U NPeoOpPa30BaAHUIO 3HAHUW, BUJIBI NESITEILHOCTU MO
MOJIYYEHHUIO HOBBIX 3HAHUW W MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peaNbHBIX KWU3HEHHBIX cuUTyauusx. lIpeameTHbie pe3ynapTaTbl MPEICTABIECHBI IO
rojgaM U3y4eHUs.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOTO TipeameTa «buonorus» B 10
KJacce OIDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECTe€ U pPOJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpaA, B
MO3HAHWW  3aKOHOB TPHUPOJALI W  PEIIEHWH MpoOJieM  parmOHAIBHOTO
IPUPOOTIOTIH30BAHNS, O BKJIAJE€ POCCHUICKUX W 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH,

BJIAJICHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIe OUOJIOTHYECKUEe TEPMUHBI M TOHATHUS (PKU3HB, KJIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPETYJSIUsi, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYHUBOCTh, POCT U Pa3BUTHUE), OUOJOTUYECKUE TEOPUU
(xknerounas Teopus T. llIBanna, M. llIneiinena, P. BupxoBa, xpoMmocomHas Teopus
HacnencTBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTtpax
MHOT000pa3usi ¥ MPOUCXOKACHUSI KYJIbTYPHBIX paCTEHHIT), 3aKOHBI (€AMHO00pa3us
MOTOMKOB TE€PBOr0 IMOKOJIEHUSI, PACUICIUIEHUSI, YUCTOTHl T'aMET, HE3aBHCUMOIO
HacienoBanuss [. MeHaensa, TrOMOJIOTMYECKUX PSAOB B HACIEICTBEHHOM
n3meHunBoctd H. M. BaBuiioa), npuHIMNbl (KOMIIJIEMEHTAPHOCTH);

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

YMEHHE BBIICIATH CYIIECTBEHHbBIE ITPU3HAKHA: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxkTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTraHOB U CUCTEM
OpPraHoB pAaCTEHUM, KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEIAEATEIbHOCTH,



IPOTEKAIOIIUX B OpPraHU3Max PAcTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKIX
IPOLIECCOB: OOMEHA BELIECTB (METAa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTrO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeToreHesa, 3MOpHOreHes3a, MoCTIMOPUOHAIBLHOTO Pa3BUTHA,
pPa3MHOXKEHHUS,  MHIMBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHes3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAaMHU KIETKH M HUX
(YHKIUSAMYU, CTPOCHUEM KJIETOK pa3HbIX TKaHEd M MX QYHKIUSAMH, MEXKIY
OpraHaMM W CHUCTEMAMM OpPTaHOB y pAcCTEHUi, KMBOTHBIX W 4YEJIOBEKAa U MX
(YHKIUAMU, MEXAY CHUCTEMaMH OPraHoB U MX (QYHKUUSAMH, MEXAY dTanaMu
oOMeHa BEeIECTB, 3TallaMy KJIETOUYHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHHU3MOB,
3TamamMu SMOPUOHAIFHOTO PA3BUTHSA, TEHOTHIIOM M (PEHOTHNOM, (EHOTUIIOM U
dbaxTopamu cpeibl 0OUTaHUS;

YMEHHE BBIABIATh OTJIMYUTENIbHbIE IPU3HAKU JKHUBBIX CUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JJIsl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMATUUYECKUX TPYII;

yYMEHHE peniaTb ONOJIOTMYECKUE 3a/1a4M, BBISABIATH IPUUUHHO-CIIEACTBEHHBIE
CBSI3H MEXKy UCCIEeTyeMbIMU OMOJIOTHYECKHUMHU MPOILIECCAMU U SIBICHUSIMHU, J1E€1aTh
BBIBOJIbI U TPOT'HO3bI HA OCHOBAHHH IMOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBINOJHATH J1a0OpaTOpHBIE M IpakTUYECKHE PAaOOTHI, COOIOATH
IpaBuiia Mpu padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraThb TMIIOTE3bl, MPOBEPSITh MX 3KCIEPUMEHTAIbHBIMU
cpenctBamu, (GOpMyIHpys Ielb HCCIENOBaHUS, aHAIW3HPOBATh IOJYyYEHHBIC
pe3yJbTaThl U 1€7IaTh BBIBOJBL;

YMEHHME y4acTBOBaThb B y4eOHO-HCCIENOBATENbCKOW paboTe mo Ouojoruw,
DKOJIOTUM U MEIUIIMHE, NMPOBOJMMON Ha 0a3e MIKOJbHBIX HAy4HBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATh  MOJYYEHHBIE  pEe3ylbTaThl HAa  YYEHHYECKHX
KOH(EpEeHIINSAX;

YMEHHE OIICHUBATh AITHUYECKHE AacClEeKThl COBPEMEHHBIX HCCIEJI0BAaHUN B
o0nacTy OMOJIOTUU U METULIMHBI (KIIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOJOTBOPEHHUE,
HaIpaBJIEHHOE N3MEHEHNUE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mpodeccruoHanbHOM
JESTEIIbHOCTH B 00JIaCTU OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIIIyOJsTh IMO3HABATEIbHBIN
UHTEpEC, HAIPaBJICHHbII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Npodeccuu u
OPOAODKEHHE OHOJIOTMUECKOr0 00pa3oBaHMs B  OpraHU3alUsAX CPEJHEro
po(heCCHOHATBFHOTO U BBICIIET0 00pa30BaHUs.



[IpenmeTHBIC pe3yNbTaThl OCBOCHHS y4eOHOTO TipeameTa «buomorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOPpMUPOBAHHOCTh 3HAHMK O MECTe€ W POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYy4YHOU
KapTHHBl MHpA, B TO3HAHUM 3aKOHOB MPUPOABI U PEIICHUU SKOJIOTUYECKHUX
npobsieM 4YeloBEeYeCTBa, a TaKkKe B PEIICHUH BOIPOCOB PaIOHAIBHOTO
IPUPOOIIOIH30BAHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
00111eCTBY, YEJIOBEKY, O BKJIaJle POCCUHUCKUX M 3apyOEKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTHUY;

YMEHHUE BIJAJIETh CUCTEMOM OHMOJIOrMYECKHX 3HAaHUM, KOTOpas BKIIIOYAET
OTpeNeyieHus] M TOHUMAHHWE CYIIHOCTH OCHOBOIIOJATAIOIINX OMOJIOTHYECKHUX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOIOTHYECKUE TEOPHH
(aBomronionHas teopus Y. JlapBuHa, CUHTETUYECKAs] TEOPUS HBOJIIOIUH), YUCHUS
(A. H. CeBeprioBa — 0 myTsX U HampaBieHUsx sBoitonnu, B.M. Bepnaackoro — o
ounocdepe), 3akoHbl (reHeTHUeckoro paBHoBecwst J[x. Xapau m B. BaitnOepra,
3aponsimeBoro cxonactsa K. M. bopa), mpaBuna (munumyma 1O. JluOuxa,
HKOJIOTMYECKON THUpaMubl 3HEpruu), rumnotre3bl (runoteza «mupa PHK» V.
['unbepra);

YMEHHE  BIQJAETh  OCHOBHBIMH  METOJAaMH  HAy4YHOrO  IO3HAHMS,
WCITOJIb3yEMBbIMH B OMOJIOTHYECKUX UCCIICTOBAHUSX KUBBIX O0BEKTOB U AKOCUCTEM
(omMcanue, W3MEpeHHEe, HAONIOACHHUE, DKCIIEPUMEHT), CIOCO0aMU BBISBICHUS W
OLIEHKH aHTPONOTE€HHBIX U3MEHEHUN B IPUPOJE;

YMEHUE BBIJICIATh CYIIECTBEHHbIE MPU3HAKU: BHJOB, OHUOIE€OLIEHO30B,
PKOCUCTEM M Ouocdepbl, CTAOMIM3UPYIOIIETO, ABUKYILIETO U Pa3phIBAIOLIETO
€CTECTBEHHOTO 0TOOPA, AJIONATPUUECKOTO U CUMIATPUIECKOTO BUI000pa30BaHus,
BIUSHUAS ~ JBWKYIIUX  CHJ  OBOJIONMUM  HAa  TEHO(MOHJ  TOMYJISINH,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpejlie 0OMTaHus, YepelOBaHUsl HAMNpaBIICHUN
ABOJIIOLIMH, KPYTOBOPOTA BELIECTB U OTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBA3M MEXIY IMpPOlLEeccCaMu SBOJIOLNH,
JBIKYIIMMH CUJIAMHU aHTPONOreHe3a, KOMIIOHEHTaMU Pa3JIMYHBIX 3KOCUCTEM H
MPUCIIOCOOJICHUSIMUA K HUM OPTraHU3MOB;

YMEHHUE  BBISBIATH  OTJIMYUTENBHBIE  TMPU3HAKKM  JKUBBIX  CHCTEM,
PUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHMs, aOMOTUYECKUX U OMOTUYECKHX
KOMIIOHEHTOB ~ SKOCHCTEM, B3aWMOCBSI3ed  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APIYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUJISl J1I0KA3aTebCTBA POJICTBA OPraHU3MOB PA3HBIX
CHUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPe/ibl OOMTaHUsl, €JUHCTBA



YeJIOBEYECKMX pac, HEOOXOAUMOCTH COXPaHEHUS MHOroodpasus BHAOB H
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA;

yYMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIIEICTBEHHBIE
CBSI3U MEX[y UCCIIEYyEMbIMU OMOJIOTHYECKUMHU MPOIIECCaMU U SABICHUSIMH, J€TaTh
BBIBOZIBI M IPOT'HO3bI HA OCHOBAHUU TOJIY4YE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpakTHYEeCKHe pPadoThI, COOIIOIAThH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpeactBamu, GopMyIHpys Leidb HCCIeIOBaHMUSA, AHAJIM3UPOBATH IOJIYYECHHBIC
pe3yabTaThl U AeNaTh BHIBOJIBL;

YMEHHUE Y4YacTBOBAaTh B Yy4E€OHO-HCCIIENOBATEILCKONW PaboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATh  IMOJyYEeHHbIEe  pe3yjbTaThl HAa  yYEHHUUYECKUX
KOH(EPEHITUAX;

YMEHHE OLIEHWBATh TUIMIOTE3bl U TEOPHH O MPOUCXOKICHUHU JKU3HU, YEJIOBEKa
U UYEJIOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0aX MpeAOoTBpAallECHUs
I00aThHBIX U3MEHEHHH B Onocdepe;

YMEHHUE OCYILECTBJIATH OCO3HAHHBIA BbIOOp Oyaymied mnpodeccuoHanIbHON
JeSITETILHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHM, CEJIbCKOTO XO3SMCTBA, MHILEBON
IPOMBINIJICHHOCTH, YIJIyOJIATh TO3HABATEIbHBIA HMHTEPEC, HANpaBICHHBIA Ha
OCO3HAHHBIII  BBIOOP  COOTBETCTBYIOUIEH  mpodeccMn U IPOAOIDKEHHE
Ouosiornueckoro oOpa3oBaHUsl B OpPraHU3AIMIX CPEIHEr0 MPOPEeCCHOHATBHOIO U
BBICIIIETO 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

10

11

HaumeHoBaHme pa3iesioB U TeM
NPOrpaMMmblI

buoinorus kak Hayka

JKuBbie cucTeMbl U UX U3yUYEHHUE
buonorus kinerku

XuUMHUYECKasi OpraHu3alys KJIEeTKA

Crpoenue U GyHKINHU KIETKU

OOMeH BelecTB U MPEBpalleHHE YHEPTUU B
KJIETKE

Hacnencreennas uagopmanus u
peann3anus €€ B KIETKE

JKU3HEHHBINA UK KIETKU
Crpoenue u GyHKIIMA OPTaHU3MOB

PasmHOMXeHHe U pa3BUTHE OPTaHU3MOB

I'enernka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYUBOCTHU OPTaHU3MOB

KoaunuecTBO 4acoB

Bcero

KoHTpoabHbI IIpakTHyecku

e padoThI e padoThbI
0 0
0 0
0 0.5
1 1
0 2
0 1
0 0.5
1 1
0 1.5
1 1.5
0 0.5

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl
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t
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t

https://educont.ru/courses/lis
t
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t
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t




12

13

14

15

16

17

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHYMBOCTU
I'eneTnka dyeaoBeka

Cenexkuusi OpraHu3MOB

BroTexHOJIOrNS ¥ CHHTETHYECKAST OMOJIOrUs

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

10

102

13

https://educont.ru/courses/lis
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https://educont.ru/courses/lis
t

https://educont.ru/courses/lis
t

https://educont.ru/courses/lis
t
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11 KITIACC

Ne i/

10

11

HaumeHoBaHme pa3iesioB U TeM
NPOrpaMMblI

3apoxACHUE U Pa3BUTHUE IBOIOLMOHHBIX
MpEeJICTaBICHUN B OMOJIOTUI

Mukpo3BOIIOLHUs U €€ PE3yNIbTaThl

MaxkposBoumonus u e€ pe3yabTaTbl

[TponcxoXxaeHHE U Pa3BUTHE KU3HU Ha
3emite

HpOI/ICXO)KI[eHI/Ie YCJIOBCKA — aHTPOIOI'CHE3

DKoJIoTUI — HayKa O B3aUMOOTHOMICHUAX
OpTraHru3MOB U HAJOPTraHU3MCHHBIX CUCTCM
C OKpY>Karolleu cpenou

Opranusmsl 1 cpeia OOUTaHus

DKOJIOTHUS BUJIOB U MOMYJISIUN

DKOJIOTHS COOOIIECTB. DKOJIOTMUECKUE
CUCTCMBI

buocdepa — rmobanpHas skocucTema

YenoBek U OKpyKarolas cpena

KoaunuecTBO 4acoB

Bcero KonTposbnel IIpakTHyecku
¢ padoThbl € padoThl
4 0 0
14 1 2
6 0 0
15 0 1.5
10 1 1
3 0 0.5
? 0 1.5
? 0 0.5
12 1 0.5
6 0 0
6 0 0

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl
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t
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t
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t
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12 Pe3epBHOE Bpemst 8 1 0

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102 4 7.5

YUYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buonorwus, 10 kmacc/ [laceunnk B.B., Kamenckwmit A.A., PyonioB A.M. u apyrue; non penaxiuei [laceunnka B.B.,
AxnronepHoe obmectBo «M3aarensctBo «IIpocBemienue»
* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyonios A.M. u npyrue; noa penakiueit [Taceunuka B.B.,

AxnronepHoe obiectBo «M3aarensctBo «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://educont.ru/courses/list



