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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma no yyebnomy npenmery "buonorus" (manee - Ouosnorusi) Ha ypoBHE
cpenHero obmiero oOpaszoBanusi pa3paboTaHa Ha ocHoBe denepanbHOro 3akoHa OT
29.12.2012 Ne 273-®@3 «O6 ob6pazoBanuu B Poccuiickoii ®eneparun», @I'OC COO,
Konnenuuu npenogaBanusi yueOHOro npeaMera «bHoOOTUs» U OCHOBHBIX MOJIOXKEHUM
benepabHON paboyeil mporpaMMbl BOCITUTAHUS.

VYuebnnii npeamet «buonorus» yriyonéunoro ypoHs uzydenust (10—11 kmaccor)
SBJISICTCS. OJHUM W3 KOMIIOHCHTOB TMpeaMeTHOW obnactu «EcTecTBeHHO-HAyYHBIC
npenmetsl». CormacHo nonoxkenusM PI'OC COO mpodunpHbie yuyeOHBIE MPEAMETHI,
M3ydaeMble Ha yriayOJa&€HHOM YpOBHE, SBISIOTCS criocoooM auddepeHnuanun o0ydeHus
Ha YpOBHE CpeJHero o0iiero oO0pa3oBaHMs W MPU3BAHBI 00ECIICUUTh MPEEMCTBEHHOCTD
MEXIY OCHOBHBIM OOIIUM, CPEAHUM OOILIUM, CPEAHUM MPO(PECCHOHATBEHBIM U BBICIITUM
oOpaszoBanneM. B TO ke BpeMs KakIbld W3 ITHX YYCOHBIX MPEIMETOB JIOJDKCH OBITh
OpPUEHTUPOBAaH Ha MPUOPUTETHOE PEIICHHE O00pPa30BATENIbHBIX, BOCHUTATEIBHBIX U
pa3BUBAIOIIMX  3a/ay, CBS3aHHBIX ¢  nOpodopueHTamuedt  oOydaromuxcs U
CTUMYJIMPOBAHUEM HHTEpEca K KOHKPETHOW 00JIACTM HAYYHOT'O 3HAHMS, CBA3aHHOTO C
OuoJoTuen, MEUIIMHOM, SKOJIOTHEN, TICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpeamery "buonorus" naé€r mpencraBieHue O IEIH U
3amavax W3y4YeHHs ydeOHoro mnipenMera «buomorus» Ha yrayOn€HHOM ypOBHE,
ompenensieT  o0s3arenbHOE — (MHBapUAHTHOE)  MPEAMETHOE  COJEpXKaHUE,  €ro
CTPYKTYpHpPOBaHHUE IO pa3lieslaM M TeMaM, paclpelesieHue Mo KiaccaM, PEKOMEHAYET
MOCJIEIOBATEILHOCTh HM3yUYCHHS YYCOHOrOo Marepuajga ¢ Y4ETOM MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JOTMKH y4€OHOIrO MpOLecca, BO3PACTHBIX OCOOEHHOCTEMN
oOyuatomuxcs. B nporpammMe nmo OMOJIOTMM peaan30BaH MPUHIMI MPEEMCTBEHHOCTH C
U3y4eHrueM OMOJIOTMM Ha YPOBHE OCHOBHOIO oOIero obOpaszoBanHus, Onarogapst yemy
IPOCMATPUBAETCA HANPABJICHHOCTh HA TIOCIEAYIOIIee Pa3BUTHE OMOJOTUYECKUX 3HAHUM,
OpPHMCHTHUPOBAaHHBIX HAa  (OPMHPOBAHHWE E€CTECTBEHHO-HAYYHOTO  MHPOBO33PCHUS,
HKOJIOTMYECKOTO MBIIUICHHUS, IPEICTABICHHIA O 370POBOM 00pa3e KU3HU, Ha BOCITUTAHUE
Oepe’KHOTO OTHOIIEHUSI K OKPY’KaroIIew nmpupoiHoi cpene. B mporpamme no Guosioruu
TaK)Ke TMOKa3aHbl BO3MOXHOCTH Y4eOHOro mnpenmera «buonorus» B peanuzanuu
tpeboBanniit PI'OC COO K mIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
MpEeIMETHBIM pe3yJibTartaM oOydeHus W B (OPMUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-
MO3HABATEJIbHOM  JIEATEIbHOCTM  OOYy4YalIIUXCid 1O  OCBOEHHUIO  COJIEp KaHHS
OMOJIOTUYECKOTO 00pa30BaHus HA YPOBHE CPEIHETO 00IIero 00pa3oBaHusl.

VYyeOuniii npenMer «buosorus» Ha ypoBHE CpeaHEro o0Iero o0pa3oBaHUs
3aBepiIaeT OMOJOrHYecKoe 00pa3oBaHME B IIKOJE W OPUEHTHPOBAH Ha PACHIMPEHUE H
yrayOneHne 3HaHUM OOydarolmuxcss O >KMBOM MPHUPOJE, OCHOBAX MOJICKYISIPHOU H
KJIETOYHOW OHMOJIOTUU, IMOPHUOJIOTMM U OWOJIOTMM DPa3BUTHUSL, TEHETUKH, CEJICKIIHH,
OMOTEXHOJIOTHH, SBOIIOIMOHHOTO YYEHUS U HKOJIOTHH.



N3yuyenne yueOHoro mpenmera «buonorus»» Ha  yriayOJeHHOM — YpOBHE
OPUEHTHPOBAHO Ha IMOATOTOBKY OOyYaroIIMXCS K IOCIEAYIOIIEMY IOJyYEHUIO
OMOJIOrMYecKOro 00pa3oBaHusl B By3aX M OpraHU3aLUsAX CPEIHEro Mpo¢ecCHOHAIBLHOTO
oOpazoBanusi. OCHOBY €ro COAEpKaHUs COCTaBIIET CHCTEMa OMOJOTMYECKHX 3HAHUM,
MOJIyYEHHBIX MPU HU3YYCHHHU OOYYAIOIMIMMHCS COOTBETCTBYIOIIUX CHCTEMATHYECKUX
pazjiesioB OMOJIOTHHM Ha YpPOBHE OCHOBHOTO 0o0Iero oopaszoBanus, B 10—11 kmaccax 3Tu
3HaHUA MOTYYaroT pa3BuTHE. Tak, paclIMpeHbl U yriiyOJieHbl OMOJIOrMYECKUE 3HAHUS O
pacTeHMsAX, OKUBOTHBIX, Tpubax, OakTepusX, OpraHu3Me 4eloBeKa, OOmuX
3aKOHOMEPHOCTSIX KW3HH, JOINOJHUTEIbHO BKIIOUEHbl OWOJOIrMYECKUE CBEACHUS
MPUKJIATHOTO U TTIOUCKOBOI'O XapakTepa, KOTOPbIE MOKHO HUCIIOIb30BaTh KaK OPUEHTHPHI
11 TIoCTIeAyIouiero Bpioopa npodeccun. Bo3moxkHa Takyke HHTErpanusi OMOJIOTHYECKUX
3HAaHUU C COOTBETCTBYIOIIUMHU 3HAHUSIMU, MTOJTYYEHHBIMU O0YUYaOLIUMUCS IPU U3YUEHUU
bu3KuKHN, XUMIH, Teorpaguu 1 MaTEMaTHKH.

CtpykTypa mporpamMmsl 1o yueOHOMY TipeaMeTy "buonorus" oTpakaeT CUCTEMHO-
YPOBHEBBIM W 53BOJIOLUMOHHBIA MOAXOAbl K wu3ydeHHIO0 Ouosiornu. CorjacHO uM,
U3Y4arOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE Ul JKUBBIX CHUCTEM Pa3HOIO
YPOBHSI OPTraHM3alMy, DSBOJIIOIMM OpPraHMYECKOr0 Mupa Ha 3eMile, COXPAaHEHUS
Onoyornyeckoro pasHooOpasust TiaHeThl. Tak, B 10 kiacce M3y4arOTCS OCHOBBI
MOJIEKYJISIPHON U KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN M OMOJIOTUN Pa3BUTHS, TCHETUKH
U CEJeKUUH, OMOTEXHOJOTMM UM CHUHTETUYECKOW OMOJIOIMM, aKTyaJUu3UPYIOTCS 3HAHUA
oOyuaromuxcs Mo 00TaHUKe, 300JI0TUH, aHATOMUH, pu3nosoruu yeiaoseka. B 11 kiacce
M3Yy4aroTCs SBOJIOLHUOHHOE YUYEHUE, OCHOBBI 3KOJIOTMH U YUEHHUE 0 Ouocdepe.

VYueoOnslii npeamer «buosorus» npusBaH 00ECHEYUTh OCBOCHHE OOYYarOIIMMMCS
OMOJOTHYECKUX TEOPUN M 3aKOHOB, MW, MPUHLMIIOB U TPaBUJI, JIKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa, 3HAHUN O CTPOEHUHU, MHOT000pa3uu
U OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IMOMyJsud, OHOLEHO03a, HKOCHUCTEMBI, O
BBIIAIOIINXCSl HAaYYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX HCCIEIOBAaHUSX B OHOJIOTHH,
NPUKIAJHBIX acCMeKTax OWONOTHYecKuX 3HaHuW. JIig pasBUTHS H  TOACPKAHHS
UHTEpeca oOOyyaroumxcsd K OHOJIOTMM HapsAgy CO 3HAUUTENbHBIM  O0BEMOM
TEOPETUYECKOTO0 MaTepuaja B COJACP)KAaHUHU MPOrpamMMmbl MO OMOJIOTUU TPETYyCMOTPEHO
3HaKOMCTBO C UCTOpUEH CTaHOBJEHHUS M Pa3BUTHUA TOM WM MHOM o0nacTu OMOJIOTHH,
BKJIJIOM OTEUYECTBEHHBIX U 3apyOCKHBIX YUEHBIX B pEIICHHE BaXKHEUIINX
OMOJIOTHYECKHUX M SKOJOTHYECKHUX TPoOIIeM.

[lenp uzyuyeHus yuyeOHoro npeamera «buonorus» Ha yriyOJl€HHOM YPOBHE —
OBJIaJICHHE OO0YyYarolMMHCS 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAJIBHON OpraHu3aluu
KUBBIX CHUCTEM Pa3HOTO paHra M MpUOOpEeTeHHE YMEHHUH HCMOJIb30BaTh 3TH 3HAHUS B
dbopMupoBaHNN WHTEpEca K onpeAenéHHon o0macTu mpodecCnoHaIbHON NesSTENbHOCTH,
CBSI3aHHON ¢ OWONIOTHEW, WM K BBIOOPY yueOHOTo 3aBeAeHUsS ISl TPOAOKEHUS
OMOJ0rMuecKoro o0pa3oBaHusl.



JlocTmkeHne Leau u3ydeHus ydueOHoro npeamera «buosorus» Ha yriyoaéHHOM
YPOBHE 00ECIEUNBAETCS PEILICHUEM CIEAYIOLIUX 3a/1ay:

OCBOEHME OOYy4YaloIMMUCA CHUCTEMBbl OWOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTHMYECKUX TEOPHsIX, KOHICNIMSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIaX, COCTABIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYyYHYI0 KapTHHY MHpa; O
CTPOEHHH, MHOTOOOpa3uu U OCOOCHHOCTSIX OMOJIOTMYECKUX CUCTEM (KJIETKa, OPTaHu3M,
HOMYJIALNS, BUJ, ONOTreoleH03, Onocdepa); O BHIAAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAaHMUIX B OMOJIOTHH,

O3HAaKOMJICHHE OOyYaromMXCcsi C METOAAaMH TIO3HAHMSI JKHBOW  MPUPOIBL:
MCCIIEIOBATEIbCKUMH METOJAaMH OWOJIOTUYECKUX HayK (MOJEKYJISPHOW W KIETOYHOM
OMOJI0rHH, SMOPUOJIOTUN U OMOJIOTUM Pa3BUTHUS, TEHETUKU U CEJIEKIIMHM, OMOTEXHOJIOTUU
U CUHTETUYECKOW OMOJIOrHH, NaJI€OHTOJIOTUH, SKOJIOTHH); METOJaMU CAMOCTOATEIBLHOTO
MPOBEJCHUST OMOJIOTUYECKUX MCCIIEOBAaHUM B JTa0OpaTOpUU U B mpupoje (HabmoaeHue,
H3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJICHUE 00yyaroIuMucs YMEHUSIMHU: CaMOCTOSITEIIbHO HaXOJUTh,
aHaJIM3UPOBaTh M  MCHOJIb30BaTh OMOJOTMUECKYIO HH(OpMalMIO; MOJb30BaTHCA
OMOJIOrMYEeCKOM TEpPMHMHOJIOTMEH M CHMBOJMKOM; YCTaHaBIMBAaThb CBSI3b MEXKIY
pa3BUTHEM OMOJIOTUM U COIUATBHO-DKOHOMUYECKUMH U JKOJOTHUYECKUMHU MpoOIeMamMu
YeIOBEYECTBA; OLEHUBATH TMIOCIEACTBUS CBOCH JAESITENPHOCTH 1O OTHOUICHHIO K
OKpY>Karollled MpUPOJHON cpefie, COOCTBEHHOMY 3/10POBBIO U 3/10POBBIO OKPYXKAIOIIMX
moAeil; oO0OCHOBbIBaTH M COONIOAATH MEphl  MPOPMIAKTUKM  MHQPEKLHUOHHBIX
3a0oyieBaHM, TIpaBWJa TIOBEICHUS B TMpPHUPOAE H oOecrmeueHus: Oe30MacHOCTH
COOCTBEHHOM IKH3HEACSITETPHOCTH B UPE3BBIUAWHBIX CHUTYalMsIX MPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHbIC HAy4YHBIE OTKPBITUS B
001aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYarOIIMXCS HMHTEJUIEKTYalbHbIX M TBOPUYECKHUX CIIOCOOHOCTEH B
mpolecce  3HAKOMCTBA C  BBIJAIOUIMMHCS ~ OTKPBITUSAMH W COBPEMEHHBIMH
UCCIICIOBAaHUSIMI B OHMOJIOTHH, peHIaeMbIMH €10 TMpoOJIeMaMH, METOA0JIOTHEH
OMOJIOTMYECKOTO HCCIIEJOBaHMsI, MPOBEIEHUS SKCHEPUMEHTAIbHBIX HCCIEI0BaHUM,
pelieHnss OMOJIOTMYECKUX 3a/ay, MOJCIUPOBaHUS OUOJIOTMUYECKUX OOBEKTOB M
IPOLIECCOB;

BOCIIUTAHHUE Y 00YJArOMINUXCS IEHHOCTHOTO OTHOIICHHS K KUBOM MPUPOJIE B IIEJIOM
U K OTOeNbHBIM €€ O0O0beKTaM U SBICHUSM; (OPMUPOBAHHUE HKOJIOTUYECKOM,
TEeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTypbl MOBEACHHS B MPHUPOJAE; UHTETrpaliu
€CTECTBEHHO-HAYYHbIX 3HAHMUIA;

npuodpeTeHne 00y4aroIUMUCS KOMIIETEHTHOCTH B parroHaTbHOM
MPUPOIOTIONB30BaHUHU (COOMIOICHNE TPaBWJI TIOBENEHUS B TPUPOJE, OXPAHBI BUIOB,
AKOCHUCTEM, OMOC]ephl), COXpAaHEHHUH COOCTBEHHOTO 370POBBS U 3I0POBbS OKPY>KAIOIIUX
monen (cobnmoneHus Mep MpopUIaKTUKU 3a0o0sieBaHUM, obOecrieueHrne O0e30MacHOCTU



KU3ZHENIEATEIbHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX TMPUPOJHOTO W TEXHOTEHHOTO
XapakTepa) Ha OCHOBE WCIOJIb30BaHMS OWOJOTMYECKUX 3HAHUW W yMEHUH B
MOBCEIHEBHOM )KU3HU;

CO3JaHUE YCJIOBHMH JJIsi OCO3HAHHOIO BbIOOpa OOYYarOIIMMMCS HHIWBHUAYaTbHOU
00pa30BaTeNbHON TPAEKTOPHH, CIIOCOOCTBYIOIICH MOCeayomeMy nmpodeccnoHaIbHOMY
CaMOOTIPE/ICICHUIO, B  COOTBETCTBUM C  HMHAMBUAYaJbHBIMH  HWHTEpECaMH U
HOTPEOHOCTSIMU PErHOHA.

Oo111ee yncno 4acoB, OTBEACHHBIX HA 3yYeHHE OMOJIOTUN HA YyTIIyOJICHHOM YPOBHE
cpemnero obmero oopa3zoBanus, cocrabiseT 204 gaca: B 10 kimacce — 102 waca (3 gaca B
Henemo), B 11 kimacce — 102 gaca (3 yaca B HeJIeIiO).

OT6op opraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOYYECHHS OHOJIOTUH
OCYIIECTBJISIETCS € Y4Y€TOM cCHelu(UKH €ro COJAepKaHWs M HAMpaBJICHHOCTH Ha
OpOAOKEHHE  OMOJIOTUYECKOTO  OOpa3oBaHMs B OpPraHM3alMsIX  CPEAHETO
MPO()eCCHOHAILHOTO 1 BBICIIETO 00pa30BaHMsI.

OO0s3aTenbHBIM  yCIIOBUEM TpU OOydyeHUHM OWOJOTMU Ha YriyOJEHHOM YpOBHE
ABJISIETCSl TIPOBEICHHE JIA0OPATOPHBIX MW MpakTHueckux pabor. Taxxke yuactue
oOy4JaronmMxcsi B BBIMIOJIHEHUH TMPOCKTHBIX M Y4YEOHO-MCCIENOBATENbLCKUX pPadoT,
TEMaTHKa KOTOPBIX OINpPEAENSIETCS YYUTEIEM Ha OCHOBE HMEIOIIMXCA MaTepUalbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJEPXAHME OBYUYEHUA
10 KVIACC

CopaepkaHue IporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocynapcTBeHHOM utoropoii arrectanuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemeHHas OUOJOTUsI — KOMITJIEKCHasi Hayka. KparTkasi uctopusi pa3BUTUA
Ouonoruu.  buonormyeckue HAyKM M HM3yYyaeMble MMHU  MIPOOJIEMBI.
OyHaaMEHTaIbHbIE, MPUKIAJHBIE W TIOMCKOBBIC HAY4YHbIE WCCIEHOBAHUS B
OHMOJIOTHH.

3HadeHne OWojorud B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYIHOU
kaptuHbl Mupa. I[Ipodeccun, cBazanHbie ¢ Ouosoruei. 3HaueHUE OMOJIOTHH B
IPAKTUYECKOM JEATEJIBHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOBI.

JdemoHcTpanumn

[Moptpetsr: Apucrtorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. Jdapsun,
VY. I'apseu, I'. Mennens, B. U. Bepnanckuiu, U. I1. ITaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuii, JIk. Yorcon, ®. Kpuk, /1. K. benses.

Tabmumel 1 cxembl: «CBsI3b OMONOTHHM C APYrMMU Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYCHUE

KuBble cucTteMbl Kak NpeaMer u3zydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHCTEM: €IUHCTBO XUMHUYECKOIO COCTaBa, JAUCKPETHOCTb M LEJIOCTHOCT,
CJIOHOCTh W YNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3alHs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldu HKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIMH,
TKaHEBbIH, OPTaHU3MEHHBIN, MOITYJISALIUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(Obuoreonienotuyeckuii), Omocdepuniit. I[lporeccol, mpoucxoasiue B KUBBIX
cuctremax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3Hb Kak (opma cCyliecTBOBaHUSA
Marepuu. Hayku, n3ydaromme ®rBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3alUH.

N3yyenue xuBbIX cucteM. Metonsl Ouosornueckoir Hayku. HaOmronenue,
M3MEpEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanu3. lloHaTue o 3aBUCUMON U
He3aBUCUMOM mniepemMeHHOU. [lmanmpoBanme »skcnepumenTta. [locranoBka w
npoBepka runote3. Hymesas runoresa. [lonsitue BHIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Owonormyecknx maHHbIX. OIeHKa JOCTOBEPHOCTH TOJTYyYEHHBIX
pe3ynbTaroB. [IpuuuMHBI HCKaKEeHUs pe3ysibTaToB JKcnepuMeHTa. IloHsTue
CTaTUCTUYECKOIO TECTA.

JdemoHcTpanumn



Tabmuubr u cxembl: «OCHOBHBbIC TMPHU3HAKU KU3HW», «bHoNornyeckue
cucrembl», «CBOWCTBa KHUBOW MaTepum», «YPOBHH OpraHu3allMyd KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJIOBEYECKOro opranusma», «buoreoneHo3», «buochepa», «Meromas
W3YUYEHHUS )KUBOU TIPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  oOOpyJOBaHHE I IPOBEACHHUS
HAOJIOICHUM, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcronp30BaHWE pa3IMYHBIX METOIOB MPU
V3YUYECHUH KUBBIX CUCTEM).

Tema 3. buoJsiorust KjieTKku

Knetka — cTpyKkTypHO-QYHKIIMOHAJIbHAS e€AUMHUIIA >KuBoro. Mcropus
oTKpbITUA Ki1eTku. Pabotel P. ['yka, A. JleBenryka. Kinerounas teopus (T. l1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE MOJOXKEHUS COBPEMEHHOM KJIETOYHOU
TEOPHH.

Meroabpl  MOJIEKYJISAPHOM M KJIETOYHOM  OMOJOTHMU:  MHUKPOCKOIHSA,
xpomartorpadusi, ekTpodopes, METO MEYEHBIX aToMOB, auddepeHInanbLHOe
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @urcuposanHvix
K1emokK. DIEKTpOHHAass MUKpockonus. Kongoxanvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyyerue Kiemox.

JdeMoHcTpanuu

[Toptpetsl: P. I'yk, A. Jleenryk, T. IlIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmumpr 1 cxembl: «CBETOBOM MUKPOCKOTM, «DJIEKTPOHHBIM MHUKPOCKOID»,
«Hcropus pazBuTHI METOA0B MUKPOCKOTIUW.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

IIpakTuyeckass padora «l3ydeHne METONOB KIETOYHOH OHMOJIOTHH
(xpomartorpadus, saektpodopes, auddepeHuaTbHOe IEHTPUGYTUPOBAHNE,
[TLP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaAMUKPOIJIEMEHTBHI.
Boma m e€ posb Kak pacTBOPUTEINs, pearcHTa, y4acTue B CTPYKTYPUPOBAHHUH
KJIETKHU, TEIUIoperyasanuu. MuHepaibHble BEIIECTBAa KJIETKH, UX OHOJIOTHYECKas
pob. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKA. buonornueckue mnoiauMepsl. benku.
AMHMHOKHUCIIOTHBIN cocTaB O0enkoB. CTPyKTyphl OenKoBOU MoJiekyibl. [lepBuanas
CTpyKTypa Oenka, TenTHAHAs CBI3b. BTopwWdYHAas, TpeTWdYHas, YEeTBEPTUYHAS
cTpykTypel. Jlenatypamusi. CsoiictBa OenkoB. Kiaccudukamuss — Oenkos.
buonornyeckue Qynkium 6enkoB. [Ipuonsi.



VYrueBonpl. MOHOCaxapupl, 1UCaXapyuabl, OJIMIOCAXAPUABI U MTOIMCAXaPUIBIL.
OOumuit  maH CTpoeHHsT M (U3MKO-XMMHMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIUU YIIIEBOOB.

Jlumunet. T'uapodunsHo-TUapOdhoOHEBIE cBOMicTBa. Kimaccuduxarus munuaos.
Tpurmuuepunasl, ¢ochomunuasl, BOCKH, CTepouabl. buomormueckue QyHKIUN
aunuoB. OO1Me CBOWCTBa OMOJOTHYECKUX MEMOPAH — TEKYUYECTh, CIIOCOOHOCTD K
CaMO03aMbIKAHMIO, [OJYIIPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanun komruiemenTapHoctu. [IpaBmno Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtoHaxoxaenune u ononorndeckue Gpynkiun JJTHK.
Bunel PHK. ®ynkuuun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornueckue ¢pynknun AT®. BocctaHoBIEHHBIE TEPEHOCUUKH, UX (PYHKIIMH B
Kietke. Jlpyeue wuyxneozuompugocgpamoer (HT®). CexenupoBanue JIHK.
Memoowl eenomMuxu, MpanCKpUnmMoMuKy, NPOMeoMUKU.

CrpykTypHast Ouojiorusi: OMOXMMHUYECKHE U OMOPU3NYECKUE HCCIIEAOBAHUS
cocTaBa M TMPOCTPAHCTBEHHOW CTPYKTYpbl OuomMmonekyi. Mooeruposanue
CcmpyKmypbul 4 QyHKYull OUOMONeKyl U ux Komniexcos. Komnvromepuwiti ouzaiin u
OpeaHudecKull CuHme3 6UOMOJEKYIL U UX HENPUPOOHLIX AHANO208.

JdeMoHcTpanuu

[Toptpetsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hwuarpammel:  «PacrpeneneHne XUMHAYECKHMX DJIEMEHTOB B HEXXUBOM
npupone», «PacrpeneneHne XuMHIECKUX DJIEMEHTOB B )KUBOW IPUPOIEY.

Tabmunpl u cxemsl: «llepuoanueckas TabnMIIa XUMUYECKUX 3JIEMEHTOBY,
«CTtpoeHnne MoJieKysbl BOb», «BemecrBa B cocraBe opranu3sMoBy», «CTpoeHHE
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb, «CTpoeHuEe MOJEKYII
yrieBonoB», «CTpoeHne MOJIeKysn JIMnuAoBY», «HyKIenHOBBIE KHUCIOTBD»,
«Ctpoenune Mmonekynbl ATOy.

O0opynoBaHHe: XMMHUYECKast TOCY1a U 000pyI0OBaHHE.

JlaGopaTopHas padora «OOHapyxeHue OEJIKOB C MOMOLIbI0 KaYECTBEHHbIX
pEaKLHN.

JlaGopaTtopnass  paGora  «MccrmemoBaHWe — HYKJIEMHOBBIX — KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumbel  KIETOK: JyKapuoTHYecKasgs M Ipokapuotnyeckas. CrpykTypHO-
(yHKUIHMOHAJIbHBIE 00Pa30BaHUs KIETKH.



CrtpoeHue npokapuoTHIeckoit kieTku. Kierounas crenka 6akTepuil u apxei.
Oco0EHHOCTH CTpPOCHHSI TeTepOTPOPHOW U aBTOTPOGHON MPOKAPUOTUYECKHUX
KJIETOK. MeCTO U poJib POKapUOT B OMOLIEHO3aX.

Crpoenue U (yHKIMOHUPOBaHUE AYKapHUOTUYECKON KJIETKH.
[TnasmaTtuueckass MemOpana (mmasmanemma). CTpykTypa MIa3MaTH4YeCKOU
MeMOpanbl. TpaHCIIOPT BelIECTB Yepe3 IIa3MaTHUeCKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneruénnas auddysusi), aKTUBHBIN (NIEPBUYHBIM U BTOPUYHBIN
aKkTUBHBIM TpaHcmopt). [lomymponunaemocts MeMOpanbl. PabGota HaTpwmii-
KJIMEBOTO HAcoca. DHAOIMUTO3: MUHOLMUTO3, (aronurtos3. Dk301uTo3. Kietounas
creHka. CTpykTypa U (PyHKIIMU KJIETOYHON CTEHKU PacTeHUil, rprOOB.

[uromnasma. [{uro3omne. Lutockener. JIBuxkenune nuromnia3mMbl. OpraHoubl
kietkn. OnHoMeMOpaHHBIE OPTraHOWILl KJIETKU: SHJIOIIIa3MaTHYecKas CeTb
(OIIC), ammapat ['ompmku, TU30COMBI, UX CTpOoeHHE M (YHKIUHU. B3ammocBs3b
OJIHOMEMOpaHHBIX OPraHOMJOB KJIETKU. CTpoeHue rpaHysipHOrO PETUKYIyMa.
Mexanuszm nanpasnenus 6eaxog ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  9HIOIUIA3MATUYECKUN
petukynyM. CekperopHas ¢yHkuusa anmapara ['onbmxu. Moougurkayus 6enxos 6
annapame [onvooxcu. Copmuposxka 6enxoe 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounsliid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABI  KIETKH:  MUTOXOHAPWUM,  ILJIACTUJIBIL.
IIpoucxoacoenue mumoxonopuii u naiacmud. Cumoduoecenes (K.C. Mepeorckosckuii,
JI. Mapeynuc). Ctpoenue u (QpyHKUMM MUTOXOHApUM W miactuia. [lepBuunbie,
BTOPUYHBIE W  CIIOKHBIE  TJIACTHABI  (OTOCHHTE3UPYIOUIUX  IYKApPHOT.
XIIOpOIUIACTBI, XPOMOILIACTHI, JIEMKOIIJIACTHI BBICIINX PACTEHUM.

HememOpannbie opranousl kietku CtpoeHue W GyHKIMH HeMeMOpaHHBIX
OpPraHouJIOB KJIETKHU. PuGocompi. IIpomeosicymounvie Qunamenmeoi.
MuxkpoduiaMeHTsl. Axkmunogvle Muxpoghuiamernmol. MBIIICYHBIE  KJIETKH.
Axmunogvle KOMNOHenmbvl Hemblueunblx Kiemok. MukporpyOouku. Kietounsrit
neHtp. CrpoeHwe U JBWKEHHUE JKTYTMKOB U pecHUYEK. MUKpOTpyOOUKH
nuToruiasmel. LlenTpuons. benxku, accoyuuposanuwvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHuvle benxu.

Anpo. O6osouka sapa, XpoOMaTHH, KapuoIuia3ma, SAPBINIKYA, UX CTPOECHUE H
byskuun. SnepHslid OenkoBbIA MaTpuKC. I[IpocTpaHCTBEHHOE pacIoONOXKEHUE
XpOMOCOM B HWHTEppa3HOM slipe. Iyxpomamur u cemepoxpomamunr. benku
XpOMaTWHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mumose. HoepHulil
Mpaucnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmunpl u cxembl: «CTpoeHHE 3YKApUOTHYECKON KIeTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpoeHHE  pacTUTENbHOW  KIeTKn», «CTpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHne NPOKapUOTHIECKON KIIETKW.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIpEeNapaThl OaKTEPHUAIbHBIX KIETOK.

JlabopatopHass padora «l3ydeHue CTpPOEHMsSI KIETOK pa3JIMYHBIX
OPTraHU3MOB).

IIpakTuyeckas padora «l3yuenne CBOMCTB KJIETOYHOI MEMOpaHbD.

JlaGopaTopnass padora «lccnegoBaHue Miasmoyiv3a W JAeIUia3Mojiv3a B
PaCTUTENIBHBIX KJIETKAX).

IIpakTnueckass  padora  «l3yueHwe  [BMKEHUA  LUTOIIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NPeBpallleHNe JHEPTUH B KJIETKe

AccUMIIIALINS M AUCCUMUWIISIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(PHBIA U TreTepoTpOopHBIA. YyacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreruuyeckoe obecriedyeHue kietku: npeBpamieHue AT B
oOMeHHBIX Tmporneccax. @DepMEHTATUBHBIA XapaKTep peaKkuil KIETOYHOTO
MeTabomm3ma. DepMEeHTBI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinnuus GepMEHTOB OT HEOPraHMUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPhl M OCIKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKMX BeEIIEeCTB B KieTke. DorocuHTEs.
Anoxcueennvill U oKcueeHHbll Gomocunmes y baxmepui. Ceéemocobuparoujue
nUSMeHmyvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpPOIIaCTOB B MPOLECCE
dborocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs, C,. u CAM-munwvi
gpomocunmesa. IlpogyktuBHOCTh (PoTOCHHTE3a. BnusiHMe pa3nuyHbX (HaKTOpOB
Ha CKOpOCTh (poTocmHTE3a. 3HAUYCHNE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpu(uuupyoomue OaKTepuu, xKeyine300aKkTepun, cepoOaKTepuu, BOIAOPOJIHBIC
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3A.

Anaspobnbie Opranu3mbl. Buapl Oposkenus. IIpomykTel OpoxeHHS M UX
UCTIONb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIe3HEH.

AspoOHbIe OpraHU3MBl. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTENBbHBIN ATaN. [ THMKOMHM3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buosiornueckoe OKMCIEHNE, WU KIETOYHOE AbIXaHUE. Posib MUTOXOHApHIA B
nporeccax omonorudeckoro okucienud. Luknuueckune peakunu. OKUCIUTETHLHOE
dbochopunupoBanue. Ouepeusi memoOpanHozo epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. [lpeumyiecTBa a’poOHOrO IMyTH
oOMeHa BelIecTB nepes; aHadpOOHBIM. DP(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanuu

[Toptpetsi: JIxk. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl 1 cxembl: «DoTOCUHTE3Y», «DHEPreTHUECKUil oOMen», «brnocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOPYIOBAHHUE JJIsl MPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopuass paGora «/3yueHue  KaTaIUTUYECKOM  aKTHUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMuiIa3bl UK KaTaiasbl).

Jlabopatopuasi pabGora «/3yueHue (HEepMEHTATUBHOIO pACIIEIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopnass padora «CpaBHeHue mporeccoB (orocuHtesa U
XEMOCUHTE3a.

JlabopaTtopHnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U IIXAHUSD.

Tema 7. HacsiencrBenHass uHgopmManus U peaju3anus eé B KieTKe

Peakuuu matpuuHoro cuHte3a. [I[pUHIMI KOMILJIEMEHTApPHOCTH B PEAKIUAX
MaTpUYHOTO cHUHTe3a. Peanmzarus HacneAcTBeHHON MHpopMarmu. [ eHeTnueckuit
KOJ, ero cBoictBa. TpaHckpunuus — wmaTpuuHbli cuHTe3 PHK. IlpuHumms
TPAHCKPUIILMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpaucnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B 6uocunTese Genka.
YcnoBus OmocunTeza Oenka. KoampoBanme amuHOKUCIOT. Pombp pubocom B
OounocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus TeHOMa y
MPOKAPUOT U IYKApUOT. Perynsiius akTUBHOCTHM T€HOB Yy MpokapuoT. ['mmotesa
onepona (®. XKako6, XK. Mano). Mozrexynsapuvie Mexanuzmvl IKCNPECCUU 2€HO8 Y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enog. Perynsuus 0OMEHHBIX
MpoIecCOB B KieTke. KieTouHslil romeocTas.

Bupycel — HekneTounbsie GOpMBbI KU3HU U 00HUraTtHeie mapasutsl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHennvii Yuki
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6axmepuoghazos.
Obpamuas mpanHckpunyus, peeepmasd, UHmezpasd.

Bupycusie 3aboneBaHust 4enoBeka, skuBOTHbIX, pactenuit. CITN/, COVID-
19, counanbHble U1 MEAULIMHCKUAE TPOOIIEMBI.

buoungpopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie hynkyuu b6enxos. Cnocodvl 00cmasKu 1eKapcms.



JdeMoHcTpanuu

[Toptpetsl: H. K. Konsuos, /1. 1. IBanOBCKMil.

Tabmuiel 1 cxembl: «brocuHTes Oenka», «I'eHeTnyeckuit koa», «Bupyce»,
«bakrepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIA BUPYCay.

Tema 8. ’Ku3HeHHBIH UK KJIETKH

Knerounslii 1uki, ero mnepuoabl W peryisiuusa. HMutepdaza u  MuUTO3.
Oco0eHHOCTH TPOLIECCOB, MpOTeKaromux B uHTepdaze. [loaroroBka KIeTKH K
nenenuto.  I[Ipecunrtetmyeckuii  (MOCTMUTOTUYECKUN),  CHUHTETUYECKUU U
NOCTCUHTETUYECKUH (IPEMUTOTUUYECKUI) IEPHOIbI HHTEP(DA3BIL.

Marpuunbiii cunre3 JIHK — permkanwus. ITpunuunsr penmmkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IIOJYKOHCEPBATUBHBIM  CHUHTE3, aAHTUIAPAIIIEIBHOCTD.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u

TeaoMepa3a. XPOMOCOMHBIM HA0Op KIETKM — KapuoTHll. JIMIIOWIHBIN H
rarion el Habopel  XpoMocoM. ['omosornuynsie Xpomocombl. [losoBbie
XPOMOCOMBI.

Henenne xietkn — MuTo3. CTaauM MHUTO3a M IPOUCXONSAIIME B HHX

nporeccel. Tunel muto3a. KapuoknHe3 n nuToknHe3. buosiormdyeckoe 3HadeHue
MHUTO3A.

Perynauuss MutoTHYecKOoro Iukia kieTku. I[Iporpammupyemasi KieTouHas
rubesnp — arnomnTos.

Knetounoe smpo, xpomocomsl, (yHKIIMOHAIbHAs TEHOMHUKA. MexaHusmobl
npoaughepayuu, ougpgpepenyuposku, cmapenus u eubenu xiemokx. «Lugposas
Ki1emKa» — ououngopmamuyeckue mooenu QyHKYUOHUpOBAHUsL KIeMKU.

JdeMoHcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIM LUK KIETKW», «Murtos», «CrtpoeHue
xpomocomy, «Pemmmkarusa JJHK».

OO0opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuUTo3 B KJIETKax
KOpEIIIKa JIYKay.

JlabopaTtopnass  pabora  «/M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOINpENapaTax ).

Tema 9. Ctpoenue u GyHKINH OPraHM3MOB

buonornyeckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHMSI W JKM3HENEATEIBHOCTH  OJHOKJIETOUHBIX
opraum3moB. baktepun, apxeu, OJHOKJIETOYHbIE TPHOBI, OJHOKIECTOYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.



B3auMocBsI3p yacTe MHOIOKIJIETOYHOIO OpraHu3ma. TKaHW, OprasHbl M
cucTeMbl opratoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacreHuil. TuNbl pacTUTENbHBIX TKaHEW: oOpa3oBaTebHas,
NOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
(yHKUMNA U PacloIOKEHHS TKAHEH B OpraHax pacTeHUN.

TKaHU KUBOTHBIX W YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: DIIUTEJIMAJIbHAS,
COCIMHUTEINIbHASI, MbIlIeuHas, HepBHasi. OCOOEHHOCTH CTpoeHMs, (DYHKIUN u
PACIIOJIOKEHUS TKAHEN B OPraHax KUBOTHBIX M YEIOBEKA.

Opransl. BereratnBHple W TeHepaTHBHBbIE OpraHbl pacTteHnid. OpraHsl U
CHCTEMBI OPTAHOB )KUBOTHBIX U 4eJIOBEKa. DYHKIIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pactenmili. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKUBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THIBI COEAUHEHUST KOCTEM.

JIBr>keHne  OpraHm3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOIOKJIETOYHBIX PAaCTEHUIL:
TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTOKIJIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MbIleuHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. IlormomieHne BOABI, YIIEKUCIOrO Ta3a |
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. [InTaHue KMBOTHBIX. BHyTpUIONOCTHOE H
BHYTPUKIIETOYHOE TNuUIIeBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHEmbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurensHble xene3bl. llumeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuid. J[pixanue xuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKH. KoxkHoe npixanue. /lpixaTenbHas TOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX >KHUBOTHBIX.
JlpixarenbHas cucTeMa dYemoBEeKa. MeXaHW3M BEHTWIALMHU JETKUX Yy NTHL H
MJIEKONUTAIKUX. Perymnsus apixanus. JpixaTenabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHU3MOB. TpPaHCHIOPTHBIE CHUCTEMbI PACTECHUM.
TpaHcriopT BemiecTB y KUBOTHBIX. KpoOBEHOCHass cucteMa U €€ Oprasbl.
KpoBeHocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpamieHusi. OBOJIOLUOHHBIC
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOM CHUCTEMBbI TTO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepaua u e€ peryJisnus.

Beigenenne y opranusmMoB. Beinenenue y pacreHuil. Beigenenune y
KUBOTHBIX. CoOKpatuTenbHble Bakyonu. Oprassl BelaesieHus. OuibTpanys,
CEKpelusi 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MbI paOOTHI OPTaHOB BBIJICICHUS.
CBs13b IOJIOCTH TEJIa C KPOBEHOCHOM M BBLACIMUTENBHON CHCTEMaMHU. Beinenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHune u (yHKIIMOHUPOBAHHE
HeppoHa. OOpa3oBaHUE MOYH Y YEJIOBEKA.

3amyra y OpraHu3MoOB. 3aluTa Yy OJHOKIETOYHBIX OpPraHu3MoB. Cropsl
OaKkTepuil M UUCThl MNPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pACTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMHUYECKOW 31U Thl. DUTOHIUIBL.

3almyTa y MHOTOKIJIETOYHBIX >XMBOTHBIX. IIOKpDOBBI M WX IPOHU3BOAHBIC.
3amuTa opranu3ma ot OoseszHell. MIMMyHHas cucreMa yenoBeka. KiieTouHslil u
TYMOPANbHBI MUMMYHUTET. BpOXIEHHBI M MPHOOPETEHHBIM CHEUPUICCKHIA
UMMYyHUTET. Teopusi KIIOHaIbHO-celeKTUBHOr0o umMmyHutera (I1. Opnux, @. M.
bepuer, C. Tonerasa). BocnasimrenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3200JI€BaHUI.

Pazgpaxumocts W perymsauus y  OpraHusmoB. Paznpaxumocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. Pazmpaxumocte u  perymsiuusa y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHas cucrema u pedaekropHas peryiasuus y KUBOTHbIX. HepBHas
cUcCTEMa U €€ OTHENbl. DBOJIIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENBl TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u
peduiekTopHas n1yra. besycinoBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanpHas perynsuus M 3HAOKPUHHAS CUCTEMA JKUBOTHBIX M YEJIOBEKA.
Kene3pl SHIOKPUHHOW CHUCTEMBI M UX TOPMOHBI. J[eHiCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOM M 3HIOKPUHHON cucteMm. ['unotanamo-runodusapHas
cucrema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE
Bozopocin», «bakrepum», «lIpocreiimme», «Opransl LBETKOBBIX PACTEHUI,
«CucremMbl  OpPraHoOB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cCTpoeHue
HaceKoMbIX», «TkaHu pactenuit», «KopHeBble cucteMbl», «CTpoeHHE CTEOIs»,
«CTpoeHHE JTUCTOBOW IUIACTUHKW», «TKaHM KUBOTHBIX», «CKeEJeT 4YeloBeKay,
«IInmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas

CHCTEMaY, «HepBHas cucreMay, «Koxay, «MpI11eyHas cucTeMay,
«BplaenurenbHas cUCTEMa», «IDHAOKPHUHHASA cUCTEMa», «CTPOCHHE MBIIIIbIY,
«Ammynurer»,  «Kumeunonosoctueie»y, «CxemMa  TWTAaHUA  PACTECHHI,

«KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THAPBD,
«Ctpoenne mnnaHapun», «BHyTpeHHee cTpoeHue nokAeBOro uepss», «HepBHas
cucteMa peiO», «HepBHas cucrema aarymkw», «HepBHag  cucrema
npecMmbikatomuxcs»,  «HepBHas  cucrema  nrtun», «HepBHas — cucrema
MIIeKonuTarux», «HepBHas cuctema yenoBeka», «Peduexcy.



O0opyznoBaHue: CBETOBOW MHUKPOCKOI, MHUKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpEnaparsl TKaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKLIUU
HACEKOMBIX, UIJIOKOKHX, KUBBbIE AK3EMIUISIPbl KOMHATHBIX PACTEHUM, repdapuu
pacTeHUN pa3HbIX OTACJIOB, BIIAXKHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMU OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJET YeIOBEKa,
o0opyioBaHueE AJis AEMOHCTPALMY [TOYBEHHOTO M BO3AYIIHOIO MUTAHUS PACTEHUH,
pacIienaeHus KpaxMaia 1 OeiIKoB Mo AecTBUEM (pepMEHTOB, 000PYIOBaHUE JIJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTHU JIETKHUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlabopaTtopHasi pabora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel JKUBOTHBIX .

JlabopaTtopHasi padora «/3ydeHue opraHoB [IBETKOBOI'O PACTECHUS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHuW3MOB: Oecrojoe (BKIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  0ecrnonoro  pasMHOXKEHHUS: MOYKOBAaHUE,  CIOPYJIALMNA,
¢parmeHTanysl, KIOHUPOBAHUE.

[TonoBoe pa3mHokeHue. [lonoBble KIE€TKM, WM rametsl. Meiio3. Craauu
Mmeio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buomornueckuii CMbIC
M€i03a W IOJOBOro Tmpouecca. Meio3 W ero Mecto B KM3HEHHOM IMKIIE
OpPraHU3MOB.

IIpenzapoapiieBoe pa3BuTHE. I'aMmeTorenes y >kMBOTHBIX. [1010BBIE JKeEIIE3Bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u oorere3. CtpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHEe W HSMOpHOHAJIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOAOTBOPEHUS: Hapy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOrus — HayKa
0 Pa3BUTHUH OPTaHU3MOB. Mopghozenes — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOLUL.
Konyenyua mopgoecenoe u moodenu mopgoeenesa. Craauu >MOpHOTEHE3A
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumel  apoOiieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobnenue. bracmyna, munei
onacmyn. OcoOeHHOCTH JApOOJIEHMS] MIEKONMMUTAIOIIMX. 3apOJbIIIEBbIE JIUCTKU
(racTpyssinus). 3akiaaJKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JUCTKOB. B3anMHoe
BIUSIHAE 4YacTel pa3BUBAIOLIETOCsS 3apojbllia (3MOpPHOHAIbHAS WHIYKLHS).
3aknajka IUIaHAa CTPOCHMS JKMBOTHOIO KaK pPeE3yJIbTaT  HEpapXUUYECKHUX
B3aUMOJCHCTBUIM TreHOB. BiusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
(haKTOPOB OKPYkKAIOIICH CPE/Ibl.

Poct u pas3Butue xuBOTHBIX. [locTaMOpuoHanbHbI nepuon. [lpsmoe u
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramMopdo3oM y OECHO3BOHOYHBIX U
IIO3BOHOYHBIX JKMBOTHBIX. bHOJOrMyeckoe 3Ha4YeHHE NPSIMOro W HENPSMOIo



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIMBI pOCTa XKUBOTHBIX. PaKTOPHI
PEryJsiliiy pocTa )KUBOTHBIX U 4yesoBeka. CTaiuu moCTIMOPHOHATILHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenune u passutue pacteHuil. ['ametodutr m cmopodur. Meiio3 B
KU3HEHHOM IIMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTENBHBIX
OpraHu3MoB. /[BoliHOE OIIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYISLUU OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetst: C. I'. HaBamun, X. [lInemas.

Tabmumbr u cxeMbl: «BereratuBHoe pasMHOXeHUE», «THUmbBl Oecmosoro
pa3MHOXKEHUsD», «Pa3MHOKEHME XIJIAMHIOMOHAIbB», «Pa3MHOXEHHE DBIIICHBI»,
«Pa3zmHOkeHue Tuape», «Meno3», «Xpomocomely, «l'ameTtorenesy», «CtpoeHue
AWIEKIIETKH U crepMaro3ousia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HENpsAMoOe pa3Buthe», «Pa3zButne Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIOAOTBOPEHHME Y IIBETKOBBIX PACTECHHI»,
«CTpoeHne ceMsH OJHOJOJBHBIX W JBYJIOJbHBIX PAaCTECHHI», «KU3HEHHBIN ITUKI
MOPCKOW  KamycTbl», <« KU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
NarnopoTHUKA», «KM3HEHHBIN UK COCHBDY.

OOopynoBaHHE: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpPMATO30MUI0B, MOJENb « LMK pasBUTHS JIATYIIKIY.

JlaGopaTopuas padora «/3yueHne CTpOEHUsI MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPEapaTaxy.

IIpakTnueckass padora «BbIsBICHHME MNPU3HAKOB CXOJCTBA 3apPOJBIIICH
MO3BOHOYHBIX YKUBOTHBIX).

JlaGopaTopnass padora «CTpoeHHE OpraHoB pPa3MHOXXEHUS BBICIIUX
pacTeHU.

Tema 11. I'eneTuka — Hayka O HAaCJE€JICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETHMKM Kak Hayku. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Ponp oTeduecTBEHHBIX YUYEHBIX B Pa3BUTHH
renetuku. Pa6oter H. K. Konmbuioa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapnieuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIEJIbHBIE TE€HbI, AJIbTEPHATUBHBIC IIPU3HAKHW, JOMWHAHTHBIA M PELECCUBHBIN
IpU3HAK, TOMO3UTOTA, T€TEPO3UTOTA, YUCTAS TUHUS, TUOPUIBI, TEHOTHUII, ()EHOTHII.



OCHOBHBIE ~ METOJbI ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToIbl TeHETUKI, «CXEMBbI CKPEIIBAHUS.

Jlabopatopnast paGora «J/lpozoduna Kak OOBEKT TEHETHUUYECKHX
VCCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpenBanue. llepBblii 3akoH MeHaenss — 3aKoH
eAMHO00pa3usi rudpUI0B nepBoro nokojeHus. [IpaBuno gomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKkOH pacUICIUICHUs MpU3HAKOB. l[luTosiornueckne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHUS. [ UMOTEe3a YUCTOTHI TAMET.

AHanmzupyouiee ckpemuBanue. [[poMeKyTOUHBIN XapaKTep HACIIEIOBAHUSI.
Pacuieruienue nmpru3HakoB py HEMOJIHOM JOMUHUPOBAHUMU.

JurubpugHoe ckpemubanue. Tperuit 3akoH MeHens — 3aKOH He3aBUCUMOTO
HaclieJoBaHusi  Mpu3HakoB.  [luTosormyeckre  OCHOBBI  JUTHOPUIHOTO
CKpEIMBaHUA.

CuernienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuerieHHOE
HACJIEIOBAHUE TIE€HOB, HAPYIICHUE CLEIUICHUS MEXAy TIeHaMHh. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXaHU3M ONpeeNeHus 1oJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIM M TE€TEPOTraMeTHBIM MOJ. | eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HaKkoB, CLENJIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucreMa. [nenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIM ajuienn3M. B3anMoAencTBUe HEAUIEIbHBIX TE€HOB.
KommnementapHocts. Onucras. [lomumepns.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHUsI PACTEHUM, KUBOTHBIX M YEJOBEKa, a
TaKKe (PU3MOIOTHYECKUX TMPOIECCOB, TOBEACHUS M KOTHUTHBHBIX (DYHKIIHIA.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHEeTHYecKne acheKThl KOHTPOJIS H
W3MCHECHHS HACJIEICTBEHHONW WH(DOPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmumst u cxemsl: «IlepBbiif 1 BTOpo# 3akoHbl Menaens», « Tpetui 3aKkoH
Meunnens», «AHanmu3upymoliee ckpeniuBanuey, «HemoiHoe noOMUHHpPOBaHUEY,
«CrierieHHOE HaclIeIoBaHWE TIPU3HAKOB Yy Jpo30duibl»y, «[ eHeTHKa Imoay,



«Kapuorunn  yenoseka», «Kapuotun npozodunsl»y, «Kapuotunm mOTUIBD,
«MHOX€ECTBEHHBIN aJUIENnu3M», «B3anMOIeNCTBUE TEHOBY.

O6opynoBanue: MoOJAENb JJIA JEMOHCTpPAllMd 3aKOHOB  €IMHOOOpasus
THOPUIIOB TIEPBOTO TIOKOJCHUS W PACHICTUICHWS TPU3HAKOB, MOJEHbh IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHUMOTO HACJEIOBAHUSA NPU3HAKOB, MOJECNb IS
JEMOHCTpALMM CLEIUICHHOTO HACJIeI0BaHUsl MPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «Jpo3zoduiay.

IIpakTuyeckass padGora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIUBAHUS Y APO30(PHUITBI.

IIpakTuyeckass  paGora  «lM3ydeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEUIUBAHUA Y IPO30(UITBD).

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeAbl npu  (HOPMUPOBAHUM (PEHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHBIE M KOJWYECTBEHHBIE MPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MoaudukanrionHass u“3MeHYUBOCTh. Ponb  cpenbl B GopMHpOBaHUU
MOAU(PUKAIIMOHHON HM3MeHYMBOCTH. Hopma peakiuu mpusHaka. BapuanumoHHbIN
psn u BapuanmonHas kpuBas (B. Horamucen). CpoiicTBa Moau(pUKaIMOHHON
W3MEHUYUBOCTH.

['eHOTMIIMYECKAsh N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUITHMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIIHOHHAS.

KomOunaTuBHass u3MEHYMBOCTb. Mei03 M TMOJIOBOWM MpOIECC — OCHOBA
KOMOWHATUBHON U3MEHUYMBOCTH. POJTh KOMOMHATHBHON M3MEHUYNBOCTH B CO3/IaHUN
TEHETUYECKOTO Pa3HO0Opa3usl B IpeiesiaXx OJHOTO BUIA.

MyranmoHHass W3MEHYMBOCTh. Buabl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHIYUUMPOBAaHHbIE MyTauuu. SaepHble U
nuToIIa3MaTuieckne myrauuu. CoMaTH4eCKHe W TMOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUS MyTanud. MyTareHpl W WX BJIUMSIHUE Ha OpPTraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IMPOIECCa. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacienctBeHHoW m3MmeHunBoctd (H.W. BaBunor). BHesnepHas M3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U INUSEHOMUKA, POIb ONUSEHEMUYECKUX daxmopos 8
HAC1e008aHUU U USMEHYUBOCMU PEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOS.

JdeMoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmumber w  cxembl: «Buasl wm3meHumBOCTHY, «MonudukannonHas
W3MEHYUBOCTHY, «KomOnHaTUBHAS W3MEHUYMBOCTB), «Merio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JeBaHNs YeI0BEKa», « Buabl MmyTamuiiy.



O6opynoBaHue: >XKUBble W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOW W3MEHYMBOCTH. [locTpoeHune BapHalMOHHOTO psAa U
BAPHUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesioBeka

Kapuotnn yenoBeka. MexayHapoaHas mporpaMma HMCCIENOBAaHHS TE€HOMA
yernoBeka. MeTonpl  M3Y4YEHHs] TEHETHKM  YEJIOBEKAa: TI€HEAIOIMYECKHM,
OJIM3HELIOBBIH, LIUTOICHETUYECKUH, MOIYJIALIMOHHO-CTaTUCTUYECKHUH,
MOJIEKYJISAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIPELICIICHUE IEeHOTHIIA!
ITOJTHOTEHOMHO€ CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[TL[P-ananu3a. HacnencrBenHblie 3a001eBaHus Ye€TIOBEKA. | €HHBIE U XPOMOCOMHBIE
Oone3Hu uyenoBeka. bone3sHM ¢ HacIeACTBEHHOW MPEapacroioKEHHOCTHIO.
3Ha4YeHHE MEJMIMHCKON I'€HETUKH B NPEIOTBPAIICHUM U JEYEHUH T'€HETHYECKHUX
3a00sieBaHUN 4YesoBeka. MeauKo-reHeTUYECKOe KOHCYJbTUpoBaHue. CTBOJIOBBIE
KJIETKH. [[OHATHE «TE€HETHMYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIICIOBAHUN B
o0JacT pe1aKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckre (akTOpbl TOBBIIMICHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
¢u3znyecKkoMy U XMMUYECKOMY 3arpsi3HEHUIO OKpYyXkarouiei cpenbl. 'eHeTnyeckas
IIPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmumpr u cxemsl: «Kapuotun uenoBeka», «MeToabl U3ydeHUsI TEHETUKH
4yesoBeKay, «l 'eHeTnueckue 3a001€BaHNsI YEITOBEKA.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3smMoB

JlomecTukanuss W CeJNEKUUs. 3apOKACHUE CENEKIUU W JOMECTUKALUU.
VYuyenue H. WM. BaBuioBa o lleHTpax mnpouMCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUil. Poip cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
#*uBoTHBIX. CopT, mnopoaa, ImITaMM. 3aKOH TIOMOJOTMYECKUX pAIOB B
HacjieACTBeHHOM wu3MeHunBoctd H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKITHOHHOM PaboTHI.

Meroabl ceneKIMOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
WHMBUAYJIbHBIN. Otanbl  KOMOWHAIIMOHHOW  CEJIEKIIUH. Hcneitanue
IPOU3BOAMTENIEH MO MNOTOMCTBY. OTOOp NO TE€HOTHUNY C MOMOIIBK OIEHKU
¢dbeHoTHa TOTOMCTBA B OTOOP IO TeHOTHITY ¢ momotkio ananmn3za JHK.

HcKycCTBEHHBIW ~ MyTareHe3 Kak  METOJ  CEJEKUMOHHOM  paboThlI.
PanranmoHHbI 1 XUMHYECKAA MyTareHe3 Kak HCTOYHUK MYTAIUi y KYJbTYPHBIX



dbopm opranusmoB. Vcrmonb3oBaHME TEHOMHOTO PENAKTUPOBAHHUS M METOJIOB
pekoMmOuHanTHbIX JIHK 17151 mosydenust iCXOAHOTO MaTepurana Ijisi CEeJIeKIIUU.

[Tonyuenune MOJIUTIIIONUIOB. BrytpuBugoBas ruOpUIN3aIus.
brnu3kopoacTBEHHOE — CKpemmBaHue, Wi AHOpuAWHT.  HepomcTtBeHHOE
CKpeIllMBaHUEe, WM ayTOpuauHr. l'erepo3uc u ero mpuuuHbl. Hcmosb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuausanus. [Ipeomonenue Gecruonus
MEXBUIOBBIX THOPUIOB. JlOCTHKEHUS CEJICKIIUU PACTCHUMN U KUBOTHBIX. «3e1éHas
DesonoYUAY.

CoxpaHeHre U U3yYCHUE T'CHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX  poaudyed Uil CO3JaHUsT  HOBBIX COPTOB W THOpPHUIIOB
CEJIbCKOXO3SIUCTBEHHBIX  KYJbTYp. M3yuenue, coxpauwenue u  YnpasjieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCOS8, 8
MoM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL,
nepeodosvix uoell U nepcneKmuHbIX MexHoN0SU.

JdeMoHcTpanuu

[Toptpersi: H. W. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykesinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuibl n cxembl: «IleHTpBI TPOUCXOKICHUSI 1 MHOTOOOPa3Hsl KyJIbTYPHBIX
pacTeHuit», «3aKOH TOMOJIOTHYECKHX PSAJOB B HACIEICTBEHHONW M3MEHUYMBOCTI,
«Metonsl cenekuumny, «OTnanéunas rudpuausanusy, «MyrareHesy.

Jlabopatopnasi paGora «/3ydyeHne cOpTOB KyJIbTYypHBIX PACTEHUH U MOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Ikekypeuss «OCHOBHBIE METOABI M JOCTHXKEHUS CEJIEKUHUH PACTEHUN H
YKUBOTHBIX (Ha CEJIEKI[TMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM y4acTOK, B TEIUIMYHOE XO3SIUCTBO, B J1a0OpaTOPUIO
arpOyHUBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHoI0rUs U CHHTETHYECKA OMOJIOTHS

OOBEKThI, HCMHOJb3yeMble B OMOTEXHOJIOTMH, — KJIETOYHbIE U TKAaHEBbIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKkTePUCTHKA. TpaaunuonHas
OMOTEeXHOJIOTHSI:  XJICOOMEUEeHNEe, TOMYyYEHUE KHCJIOMOJIOYHBIX  IPOIYKTOB,
BUHOEenne. Mukpoouonoruueckuii cuHte3. OOBEKTHI MHUKPOOMOJIOTHUYECKHUX
tTexHoJsoruii. [Ipon3BoacTBO O€nKa, AMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB 1E€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TCHOMOB C 1IEJIbI0 MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKAIlUX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKUE TTYTH.



Knerounast mnxeHepus. MeToapl KynbTyphbl KJIETOK M TKaHEH pacTeHUM U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss U COMaTHYECKHUN
smOpuoreHe3. lcronb30BaHME TalIOWJOB B CENEKUMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb3o6anue MOHOKIOHAIbHBIX U NOTUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKIus
SAWLEKIETOK U KJIOHUPOBAHHUE XUBOTHBIX. METOJ TpaHCIUIAHTALMM AJEP KIETOK.
Texnonocuu  0300posreHusl, KYTbMUBUPOBAHUsL U MUKPOKIOHATbHO2O
DPA3MHOICEHUS CENIbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMOCOMHass W T€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHCcTpyHnpoBanue pekomOuHaHTHBIX [IHK. Cozdanue mpanceennvix opeanusmos.
JIoCTH>KEHHsT M IEePCHEKTHBBI  XPOMOCOMHOM M TE€HHOW  MHXXECHEPHH.
DKOJIOTHYECKHE U ITUYECKHE MTPOOJIEMbI T€HHOW HHKEHEPUU.

Menummackue ouotexnonoruu. [locrrenomuas nuudposas meaunumna. [TL[P-
JTUAarHOCTHKA. MeTaOOJOMHBIN aHaMW3, TEHOICHTPUYECKUN aHajdu3 IMpoTeoMa
YeJI0BeKa I OLICHKM COCTOSIHUSA €ro 3740poBbs. VCIoJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxeHepuss g pa3pabOTKU
(yHIaMEHTaJIbHBIX OCHOB MEIMIMHCKUX TEXHOJOTUH, CO3/1aHHs KOMILIEKCHBIX
TKaHEeW COYeTaHHMEM TEXHOJIOTUH TPEXMEPHOTro OHOMPHHTHUHTA M ckaddonauHTa
JUISL PEIIEHUS 3a/1a4 IIEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENb0 0OecredeHus: KOMOMHHPOBAHHOU
3amuThl OT BO30Oyauteneit OPBU, ycTaHOBiieHHME MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynkunonupoBanusi PHK-congepkamuyx BUpYCcOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoncTpanumn

Tabmunp! 1 cxemsl: «Vcnoap30BaHME MUKPOOPTraHU3MOB B NPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHKEeHepUsn», «I eHHass HHXKEHEPUsD».

JlaGopaTopHuasi padora «3yueHrne 00bEKTOB OMOTEXHOIOTUI.

IIpakTnueckas padora «llosyyeHrne MOJTOYHOKUCIBIX TPOAYKTOBY.

IKeKypeust «bHOTEXHOJOTHsS — Ba)KHEWINAs MPOU3BOJIUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xxneHue W pa3BUTHE 3BOJIOUMOHHBIX NpPEACTABJICHHMI B
ounosioruu

OBomonmonHass teopust Y. JlapBuna. Ilpeanoceuikn BO3HUKHOBEHHS
napBuHu3Ma. J)KusHp 1 HayuyHas aesrenbHocTh Y. /[apBrHa.

JIBroKy1Ire cuiibl 3BosfoliMK BUJI0B 1o Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXEHUST OpraHM3MOB, HAcCJEICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD).



Odopmiienue cunrernuecko teopun sBomonuu (CTI). HelTpanbHas
teopust sBomouuud. CoBpeMeHHas JBOJIONMOHHAS  OuWojorus. 3HaA4YCHHE
HBOJIIOIIMOHHON TEOpUH B POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoncTpanumn

[Toptpetsi: Apuctorens, K. JIunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
KioBwe, Y. apsun, C. C. UerBepukos, 1. 1. llImansraysen, Ix. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema xuBoil mnpuponsl (mo K. Jlunuew)y,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopMUpOBaHUs
NpUCIocoOieHnil y pacteHud u KuUBOTHbIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. Japsunay, «Haxoaku Y. {apsunay», «Dopmbl 60psObI
3a cymectBoBanue», «llopoasl romyoeit», «MHOroobpasue KylabTYpHBIX (opM
KammycThl», «[lopoasl JOMaNTHUX KUBOTHBIXY», «CxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. [apBuny)», «CxemMa COOTHOILICHMS JBUXKYIIMX CHJT JBOJIOLHUI,
«OCHOBHBIE MOJIOKEHUSI CHHTETUYECKON TEOPHUH IBOJFOLIAN.

Tema 2. MuKpo3BOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTAapHAasl €quHULIA 3BONMOUUA. COBPEMEHHBIE METO/IbI
OLIEHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl mnomyisuuid. M3MeHeHue
reHooHAa TOMYJSIIUM Kak DJIEMEHTApHOE JBOJIIOIMOHHOE SIBIICHUE. 3aKOH
reHeTrudeckoro pasHosecus J[x. Xapau, B. BaitnOepra.

DOneMeHTapHble (DaKTOpbl (IBMXKYIIME CHJIBI) SBOJIOUMUA. MyTallMOHHBIN
nporiecc. KomOunatuBHas wu3MeH4YMBOCTh. [[peiid) TeHOB — ciydaiiHbIC
HEHANpaBlieHHbIE M3MEHEHHMsI YacTOT aened B momyisimusx. Oddekt
OoCHOBatenst. Jpgexm Oymuviiounozo eopaviuwka. CHUdMNCEHUE 2eHeMmUYeCKO20
paznoobpazus: npudunsl u cireocmeus. llposesnenue sgpghexma Opeiigha 2eros 6
oonvuwux u  Mmanvlx  nonyaayusx.  Mwurpanuu.  M3onsuus  TOMyJISIUR:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMOJTIOTHUYECKas (PEpPOTyKTHBHAS).

EcrectBennblii oTtO0p — Hampapisitonmii  (GakTop dSBoMONUH. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAOWIM3UPYIOIIMM,  pa3phIBAIOIIUN
(nm3pyntuBHbIf). IlonoBoit 0T60p. BO3HHMKHOBEHHE M HBOJIIOLHS COLUAIBHOIO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0NeHHOCTh  OPraHU3MOB  KaK  pe3ydbTaT  MHUKPO3BOIIOLUU.
Bo3nukHOBeHHE — TpHCTOCOOJEHW y  OpraHu3moB.  ApomMopdo3bl  #
uauoanantauud. [Ipumepsl npucnocobiieHuid y opranu3MoB: Mopdosoruyeckue,
¢uznonornueckue,  Ouoxumuyeckue,  nopeneHdeckue.  OTHOCHUTEIBHOCTH
IPUCHIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepum wu cTpykTypa. BumooOpasoBanue Kak pe3yJbTar
MUKpO3BOIIONMH. W30msmus — kimodeBod ¢aktop BupoobOpaszoBanus. [lytu u
CITIOCOOBI BUJ1I000pa30BaHMS: ayuionaTpuyecKoe (reorpaduueckoe),



CUMIATpU4YecKoe  (PKOJIOTMYECKOE),  «MIHOBEHHOE»  (MOJIMILIOMAN3ALINS,
ruOpuauzanus). JIuTenbHOCTh 3BOIIOLUOHHBIX TPOLECCOB.

Mexanusmbl HopMHUPOBaHHS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp osBomtonmoHHON OMoNMOorMM B pa3pabOTKe HAyYHBIX METOJOB
coxpaHeHUs: OMopa3Ho0Opa3usi. MUKPOIBOJIONHS M KOIBOJOIHS TTAPa3UTOB M MX
X03s1eB. MexaHu3Mbl (OPMUPOBAHUS YCTOMUMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
O0pBHOBI C HEH.

JdemoncTpanumn

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

Tabmumet u cxembl: «MyTallMoOHHass HW3MEHYUBOCTEHY, «[lomymsimonnas
CTpyKTypa Buaa», «Cxema nposiBieHUs 3aKkoHa Xapau—BaitnOepra», «JIBmxkymue
CHJIBI 3BOJIIOLUN», «IKOJOrMYECcKasi M30JALUs MOIMYJSILMM CeBaHCKOU (hopenuy,
«l'eorpaduueckass UM30JAUMS  JUCTBEHHHIIBI CHUOUPCKOM W JIMCTBEHHMIIBI
naypckoin», «IlomynsiiuoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U )KePTB», «Cxema
NEHCTBUS  ecTeCTBEHHOro otbopa», «®Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MHpycrpuanbHblii MestaHu3M», «OKuBble uckonaeMblie», «I[I0KpoBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexaaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre axantauun», «lIpucrnocoOJEeHHOCT, OpraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepun Buma», «Bunel-nBoiiHukn», «CTpyKTypa BUAa B
npuponie», «Crnocobsl BUI000pa3oBaHus», «l'eorpaduueckoe BHI000pa3oBaHME
TpEX BHUIOB JaHJIbILIEH», «DKOJOTHYECKOE BHA000pa30BaHUE BUAOB CHHHUIL,
«[Tonmumnonssr pactennii», «KamycTHo-penednsIii ruopum.

O6opynoBanue: repbapun pacTeHUN, KOJJICKIIMA HACEKOMBIX, Yydea MTHI] 1
3Bepe C MpUMepaMu pa3IMYHBIX TPHUCIIOCOOJICHNH, dYydena NTHI[ U 3Bepei
pa3HbIX BUAOB, TrepOapuM pacTeHUH OJU3KMX BHUAOB, O0OpPa30BaBILUXCS
Pa3IMYHBIMH CTIOCOOaMU.

JlabopaTopnasi padora «BrIsgBIeHHE W3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlaGopaTtopnas  pabGora  «llpucnocoOneHuss  OpraHu3smMoB U HUX
OTHOCHTEJIbHAS 11€JIECO00PA3ZHOCTHY.

Jlabopatopuass padora «CpaBHeHHE BHJIOB IO MOP(OIOTHUECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoIoLMs U €€ pe3yJibTaThbl

Meroasl U3ydeHHMs MakKpOd3BOIMIOLUMHU. [lall€OHTOJIOrMYECKHE  METOABI
u3ydyeHus oHBomouud. Ilepexognsie ¢GopMbl U QUIOTEHETUYECKUE  PSAJIbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl m3ydeHus sBosonuu. CpaBHeHue (Iopbl U
(dbayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emuu. Bujsi-
DHAEMHUKH U PEJIUKTHIL.



OMOPHOIOrMYECKHE U CPaBHUTEIbHO-MOP(OJIOTHUECKHE METOAbl U3YUYECHHUS
BOMIIOLMU. ['€HeTMYeCKMe MEXaHW3MBbl 3BOJIIOLMM OHTOTEHE3a M IOSBIICHUSA
DBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHsbl.
PyaumenTtapHele  opranbl W aTaBU3Mbl.  MOJEKYJISIpPHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTUYECKME  METOJIbl  HM3YyYEHHsS]  SBOJIIOLUU.
['omonornynsie reHbl. COBpPEMEHHBIE METO/ABI MOCTPOEHUS (PUIOr€HETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAlIMH U 3BOJIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMIONUU. [IpuHyun cmenvt QyHKYuUl.
HeoOpatumocTs sBomONMHU. AmantuBHas paguaius. HepaBHOMEpHOCTH TEMIIOB
IBOJIFOLIMY.

JdeMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBaneBckuit, @. Mrosuiep, 3. ['ekkensb.

Tabmumpr u cxembl: «OUITOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Crerouedanes»,  «PuHnopute»,  «CeMmeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3eMian», «llpelid KOHTHUHEHTOBY,
«Penuktby, «HauanbHble CcTaauu SMOPUOHAIBHOTO PA3BUTHUSI TO3BOHOYHBIX
KUBOTHBIX», «['OMOJOrMYHBIE ¥ AHAJNOTMYHBIE OpraHe», «PyIuMeHTBI»,
«ATaBU3MB», «XPOMOCOMHBIE Ha0Opbl YEJIOBEKAa MW IIMMIaH3e», «lJaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTHU HBOJIIOLIUN.

OOopynoBaHue: KOJUIEKLUHU, TepOapuu, MYJSKU HCKONAEMbIX OCTATKOB
OpPraHU3MOB, MYJISDKM T'OMOJIOTMYHBIX, aHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHe JKU3HU Ha 3emJie

HayuHble rumores3bl MPOUCXOXKACHMUSI KU3HM Ha 3emiie. AOuoreHes
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOXKIECHUU KU3HU (KPEalMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxaenne ®u3HA U aCTPOOHUOIOTHSI.

OcCHOBHBIE JTarbl HEOPTraHUYECKON IBOJIFOLIMY. [InanerapHas
(reosornyeckasi) 3BOJIOLUS. XHUMHUYECKas »HBOJIOLMS. AOHOTEHHBIH CHUHTE3
opraHudeckux BeniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. Opn.
O6pazoBanue mnojauMepoB u3 MoHoMmepoB. KoarepBatHas rumoreza A. U.
Onapuna, runore3a nepBuyHoro oyiaboHa Jlx. XomaeitHa, reHeTHUECKasi TUIIOTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopmupoBanue MeMOpaH U BO3HUKHOBEHHUE TPOTOKIETKH.

HUctopust 3emmm u MeroAbl €€ u3ydeHus. VIckomaemble OpraHUYecKue
octaTku. ['eoxpoHonorus u e€ Meroabl. OTHocuTenbHass W aOCOIIOTHAs
reoXpoHoJIorus. I'eoxpoHoioruueckas mKana: 30Hbl, 3pbl, IEPUOJII, STTOXH.



HauvanbHble stambel opranudeckoi sBosrounu. [losiBiieHME W 3BOJIOLIMS
NEPBBIX KJIETOK. DBOJIOLUSA MeTa0oau3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKN KaK aHAJIOT MEPBbIX HA 3eMJje COOOIIECTB.
CrpomaronuTtsl. [IpokaproTsl 1 3yKapHuOTHI.

[IpoucxoxieHne sykapuoT (CuMOUOreHe3). IBOJIOIMOHHOE MTPOUCXOXKICHHE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MoOB. BoO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl HBOJIIOIMU BBICHIUX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrennit Ha cymy. [losBieHME CHOpPOBBIX pAacTeHHU H
3aBoeBaHre uMH cymu. CemeHHble pacTeHMs. [IpOMCXOKIEHHE IBETKOBBIX
pacTEHUN.

OCHOBHBIE 3Tallbl ABOJIOIMH >KUBOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
XKUBOTHBIX. Bennckas (ayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. KM3HB B BOAE. DBOIIOLHUS MTO3BOHOYHBIX.
[Tpoucxoxnenue ampubOuii u pentuianil. [IpoucxoxknaeHre MICKOMUTAIOMIUX U
ntul. IlpuHnun ximoueBoro apomopdosa. OcBoeHue Oecrno3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PasButue xu3HM Ha 3emiie MO 3paM U IEpUOJaM: apXxei, MpOTEepO30H,
nmaneo3oi, Me3030H, kaiiHO30M. OOmas xapakTepucTUKa KiIuMmaTa U
IEOJIOTUYECKUX IMpoueccoB. IlosBieHHE M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineoOpa3zoBaHHE: €0 yCIOBUS U BIMSHUE HA Ta30BbIM COCTaB aTMOC(]EpHI.

MaccoBele BBIMUPaHUSI — 3KOJIOTMYECKUE KPU3UCHI nponuioro. [Ipuunssl n
CJIEACTBUSI MAacCOBBIX BbBIMUpPAaHHMM. COBPEMEHHBIN JKOJOTHUYECKHA KPHU3HC, E€T0
ocobennoctH. [Ipobiiema coxpaneHnus Onopa3sHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiuumnel kinaccudukauu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

JdemoncTpanumn

[Toptpersr: ®. Penn, JI. Cnannanuanu, JI. [lactep, . 1. Meunukos, A. W.
Omnapun, [Ix. Xonnein, I'. Mémnep, C. Munep, I'. FOpu.

Tabnuub! u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYEHHIO CaMO3apokaeHUs ku3Hm», «Cxema ombita C. Mumiepa, I'. Opuy»,
«JTanpl  HEOPTaHWUYECKOM  ABOMIOUMMN»,  «[ €OXpOHOJIOTMYECKas  IIKaiay,
«HayvanbHble 3Tanbl OpraHUYECKON 3BOJIONNNY, «Cxema oOpa3oBaHUS 3YKapHUOT
nyTéM cumoOnoreneza», «Cucrema KUBOW TpUpoAbD», «CTpoeHue BHpYyCay,
«Apomopdo3sl  pactenuity, «Punnodurs», «OIHOKIETOUYHBIE BOJOPOCITH,
«MHorokJierounsie  Bogopociny, «Mxwu», «llanmopoTtHukm», «l'oocemMeHHbIE
pacteHuss», «OpraHbl LBETKOBBIX pacTeHHiI», «(CxemMa pa3BUTHS KUBOTHOTO
Mupay, «ApoMopdo3sl KUBOTHBIX», «lIpocreiimmey, «KUIIIEYHOIOTOCTHBIE,
«IInockue 4epBUY, «YneHucronoruey, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuupy», «Muekonutaromue», «Pa3BUTHE KU3HU B
apXeuckon spey, «Pa3BuTHE KU3HU B MPOTEPO3OMCKON dpey, «Pa3BuTHe KU3HU B
MaJIE030MCKOM 3pey, «Pa3BuTHe KU3HU B ME3030MCKOMN dpey, «Pa3Butue KU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMAa OPraHUYECKOTO MUPAy.

O6opynoBanue: TepOapuu pPaCcTEHHM pa3IUYHBIX OTAEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
WUTTIOKOKHUX, CKEJEThl II03BOHOUYHBIX JKMBOTHBIX, 4Yyuyella MTUL U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX HMCKOMAEMbIX, MYJISIKA OPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

BupryaabHas JaboparopHast padora «MogenupoBaHue — OIBITOB
Mumnnepa—tOpu 1o u3ydeHuro abUOreHHOTr0 CUHTE3a OPraHUYeCKUX COSAMHEHUN B
nepBUYHOM aTMochepey.

JlaGopaTtopnasi padora «/3yyeHue W oOmMCaHHUE HMCKOIMAEMBIX OCTATKOB
JTPEBHUX OPTAHU3MOB).

IIpakTuyeckas padora «M3ydeHue OCOOEHHOCTEH CTpOEHUs pacTEeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yyeHue ocCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIOTeHe3

Paznensl u 3amaun anTponosioruu. MeToasl aHTPOIIOIOTHH.

CraHOBJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeJIOBEKa. PennruoszHbie
BO33peHUsA. COBPEMEHHBIE HAYUYHBIE TEOPHUHU.

CX0aCcTBO Yen0BeKa € KUBOTHBIMU. CHCTEMATHYECKOE TTOJI0KEHUE YEIIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA € JKMUBOTHBIMH:  CPaBHUTEIIBHO-
MOpPQOJIOTUYECKHE, AMOPHUOJIOTUYECKHE, (bu3H0TI0r0-0MOXUMHUYECKHE,
noBesieHUeckre. OTanyus 4elnoBeKka OT KUBOTHBIX. [IpsIMOXOKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHCTEMBI.

JBrokymue cuiibl ((hakTopbl) aHTPOINOreHe3a: OMOJIOrnYecKre, ColuaibHbIC.
CooTHoleHHEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaAMM aHTpororeHesa. PaHHue dYenoBeKoOOpa3Hbie 00€3bSHBI
(TIPOKOHCYJIBI) ¥ pAaHHHUE TIOHTHIBI — OOITHE TIPEIKH YeTOBEKOOOPa3HBIX 00€3bsH 1
JroJed. ABCTPAJONUTEKU — ABYHOTHE MPEAKHU Jtojel. YemoBek yMenblil, epBbie
V3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASALIMNA U MEPBBIA BBIXOJ JIOJEU
3a mpenensl  Adpuxku. YemoBek reipensOeprckuii  —  o0mMA  TIPEIOK
HEAHJEPTAIBbCKOTO YEJIOBEKAa M YEJIOBEKA PasyMHOro. YenoBeK HeaHIepTAIbCKHUM
KakK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBEK pa3yMHBIM COBPEMEHHOIO THIIA,
JIEHUCOBCKHI 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu AQpukH.
[TasleoreneTrka u rajieOreHOMHKa.



DBOJIIOLMST COBPEMEHHOTO 4eNioBeKa. EcTecTBEHHBIM OTOOpP B MOMYJSLIUSIX
yesioBeka. MyTanuoHHbIN mpouecc U noauMopdusM. [lomynsiimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «dPdexkT ocHoBaTeNs» B MOIMYJISIUIX COBPEMEHHOIO
YEJIOBEKA.

Yenoseueckne pacel. Ilonatne o pace. bonbmme pacel: eBponeouaHas
(eBpa3miickasi),  aBCTpajio-HEeTpoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uaTcko-aMepuKaHckasi). Bpemss m myTuH pacceyieHHsl 4YeJOoBEKa IO IIaHETe.
EnuacTBO  yenoBeuweckux —pac. HayuyHas  HECOCTOATENBHOCTH  pacu3Mma.
[Ipucnoco6eHHOCTh, YeoBEeKa K pasHbIM YCJIOBUSAM OKPYXKAIOIIEH Cpeibl.
Bnusnue reorpaduueckoit cpembl W apeiipa TeHOB Ha MOPQOIOTHIO H
(bU3HONOTHIO YeTTOBEKa.

MexauciuurminHapabpie  MeTolbl B (usmyeckodt  (OMOJIOTHMYECKOI)
AHTPOIOJIOTUM.  ODBOJIIOLIMOHHAS ~ QHTPONOJIOTHS W TMAJICOAHTPOIOJIOT U
YEJIOBEUECKUX MOMYJIMA. bruoconuanbHble MCCIEIOBaHUS MPUPOJBI YETOBEKA.
HccnenoBanrie K03BOIIONUHI OUOJIOTHYECKOTO U COIIMAILHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, . f. Porunckui, M. M. I'epacumos.

Tabmuib! u cxembl: «MeToIbI aHTPOTIONIOTUINY, «[ OJIOBHOW MO3T YeoBEKay,
«YenoBekooOpa3Hbie 00€3bsHBD», «CKENeT dYeloBeKa W CKEJeT ITMMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbI», «/[BHXKYIIME CHUIIBI AHTPOIIOTEHE3a», « IBOITIOLHMOHHOE
JIpEBO  YeNoBeKa», «ABcTpamonutek», «YenoBek  ymenslity, «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heanaepranpuby, « KpoMaHbOHUBD,
«IIpenku yenoBekay, « ITanbl SBOTIOLNN YETOBEKa», «Pachl 4EITOBEKAY.

OOopynoBaHue: MYJISDKM — OKaMEHEJIOCTEH, TPEAMETOB MaTepUaIbHOU
KyJIbTYphl ~TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpaduu) KapTuH ¢
MUDOTOTHYECKUMH W OHONEHCKUMH CIOKETaMH TPOUCXOXKIACHHUS UeJIOBEKa,
dboTorpaduu HaAXOJOK UCKOMAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEeJIOBEKA, MOJIEIb
yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJENIb KUCTH 4YEJIOBEKA W KHCTH
HIMMITaH3€, MOJEJH TOPCa MPEIKOB YEIIOBEKA.

Jlabopatopuass paGora «/3ydyeHue ocoOEHHOCTEW CTPOEHUS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTuyeckas: padora «l3ydyeHne 3KOJIOTHUECKUX aIaANTalNN YETOBEKay.

Tema 6. DkoJiorusi — Hayka 0 B3aHMOOTHOIICHHUSIX OPraHU3MOB U
HAJOPTraHU3MEHHBIX CHCTEM € OKPY:Kamoue cpeaoi

3apoxaeHue U pazButue skosioruu B Tpynax A. ['ymGonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauépa. Paznensl u 3amgaun
sKoJIOrMU. CBSI3b IKOJIOTUU C IPYTUMU HAYKaMHU.



Meroasl sxosioruu. [loneBsie HaOMIOACHUS. DKCIEPUMEHTHI B JKOJOTHU:
npUpoAHbIE U JiabopaTtopHble. MoJemupoBaHHEe B OKOJOTUU. MOHUTOPHUHT
OKpY>KaloIel cpeibl: JOKaIbHBIN, PErMOHATBHBIN U I100aTbHBIN.

3HAaYeHUE DOKOJIOTMYECKMX 3HAHWW JUIA  YEJIOBEKA.  ODKOJOTHYECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€W YenoBeuecTBa C npuponon. opMupoBaHue
DKOJIOTUYECKOM KYJIBTYPBI U DKOJIOTUYECKOW IPaMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu

[Moptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Ceseprios, 3. 'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl 3KoJorum», «MeToasl 3Kojgorum»y, «Cxema
MOHHUTOPHUHIA OKPYKAIOLIEH CPEIbD).

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
VCCIICIOBAHUAI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Dkosiornueckre PakTopbl U 3aKOHOMEPHOCTH X AeicTBusi. Kinaccudukarms
HKOJIOTHYECKUX (PaKTOpOB: abUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbIe. O01ne
3aKOHOMEPHOCTH JeHCTBUA 3Kosorndeckux ¢akrtopoB. [IpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpHOUOHTHBIE W CTCHOOWOHTHBIC
OPTaHU3MBI.

AbGuoTtnueckue ¢daktopel. CBeT Kak dKojorumyeckuin Qaxrop. elicTBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJIOTUYECKHE TPYMIIbI
pacTeHM M >KUBOTHBIX [0 OTHOWICHWIO K cBeTy. CurHampHasi pojib CBETA.
doTonepuoausm.

Temnepatypa kak skojorumueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msbl. [IOMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHoctes kak skosoruuyeckuit ¢aktop. Ilpucnocobienusi pacTeHUil K
nmoIep ka0 BogHOTO Oanmanca. Knaccudukamus pacTeHHWH MO OTHOIICHUIO K
Boze. [Ipucrnocobnenust KUBOTHBIX K M3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHA,
ryOMHHAasT  TOAMOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpex oOuTaHus OpraHu3MoB. lIpucmocoOiieHus OpraHU3MOB K
JKA3HH B Pa3HBIX Cpeax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roJu4yHbie PUTMBL. [IpUCIOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kusnenneie @Qopmbl opraHu3MoB. [loHsiTue O JKHU3HEHHOU (QopMe.
JKuznennbie popMbl pacTEHUI: 1EPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHBIE (QOPMBI KUBOTHBIX: T'MIPOOMOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTpOEHUS U 00pa3a KU3HH.

buortnueckue (hakTopBhI. Bubr OMOTHYECKHUX B3aMMOJICUCTBUM:
KOHKYPEHIIUSA, XUIIHAYECTBO, CUMOMO03 U ero ¢opmel. [lapasutusm, xoomnepamus,
MyTYyaju3M, KOMMEHCaIu3M (KBApTUPAHTCTBO, HaxJieOHn4YecTBO). HeTpodurueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢dadbpuueckue). 3HAUYCHUE
OMOTHMYECKUX B3aUMOJCHCTBUII JJii CYyLIECTBOBAaHUS OpPraHU3MOB B Cpelie
oOutanus. [I[puHIIMT KOHKYPEHTHOTO UCKITIOUCHHS.

JdemoncTpanumn

Tabmumet u cxeMmbl: «Okonornueckue QaxTopery, «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHUE TPYNIbI )KMBOTHBIX 110 OTHOLIEHHUIO K CBETY», «TeIIoKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIE», «DU3NOJIOrMYECKUE aJanTalnun
KUBOTHBIX», «Cpeapl OOWTaHHS OpraHu3MoBy», «buonormueckne puTMBIY,
«Kuznennbie  ¢opmbl  pactreHuit»y, <« KuszHeHHble  (QOpPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOIMCTBEHHOTO JIECA», « DKOCUCTEMA XBOMHOTO Jieca», «Llenn
nuTaHus», «XumHuuectBo», «llapasutusm», «Konkypenuus», «Cumouos»,
«KomMmeHcanuszmy.

O6opynoBanue: repOapur pacTeHUW U KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTMYECKHX (PAKTOpOB, TepOapvH CBETOIMHOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHHH, CBETOJIOOUBBIC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTE€HUs, repOapuu U KOJUIEKLIMH TEIUIOII0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesla NTULl U 3BEpeil, repdapuun
pacTeHuid, OTHOCAIIMXCS K THrpoduram, kcepopurtam, Me3oputaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUIEKIIMHU KUBOTHBIX, OOMTAIOMIMX B Pa3HbIX Cpelax,
repbapuu M KOJUJICKUMM PpACTEHMM M IKUBOTHBIX, OOJIaJalONIMX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBUHM >KM3HHM, repOapuu U
KOJUIEKIIUA PACTEHUH M JKUBOTHBIX PA3MUYHBIX >KU3HEHHBIX (HOPM, KOJUIEKIUU
KUBOTHBIX, yYACTBYIOIINX B PA3INYHBIX OMOTHUECKUX B3aUMOICHCTBUSIX.

JlaGopaTtopnass pabGora «BpigBIeHHE NPUCTIOCOOTIEHUH OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTtopHass pabGora «BpigBiIeHHE NPUCTIOCOOTIEHUNH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pacCTECHUU U3
Pa3HbIX MECT OOUTAHUSD.

Tema 8. Ixos10rvsi BUA0OB M NOMYJIAUI

DKOJIOTMYECKHE  XapaKTEPUCTUKH  MOIYJISIUU. [lonynsuua  Kak
ouonoruueckas cuctema. Poinb HEOMHOPOAHOCTH Ccpeabl, PU3NIECKUX OapbepoB U
0COOCHHOCTEH OMOJIOTUH BUAOB B (DOPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisauuid. OCHOBHBIE TIOKa3aTeNu MOMYJSILHUWA: YUCIEHHOCTb, INIOTHOCTb,



BO3pAacTHasi M TOJIOBAasl CTPYKTypa, pPOXKIAeMOCTb, MPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKoyoruyeckasi CTpykrypa nomnyiasuud. OUeHKa YMCIEHHOCTH TOMYJISLIHH.
JuHamuka nomyiasiuuu U e€ peryssiiusa. buoTudyeckuil moTeHIMaT MOMYJISIINY.
MoaenupoBanve TUHAMUKH onyJsaiuu. KpuBbie pocTa YUCIEHHOCTH HOMYJISIINH.
KpuBble BbDKMBaHUA. Perymnsiuus YUCICHHOCTH MOMYJALMM: posib (PaKTopoB,
3aBUCAIIUX U HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATeruu BUIOB (1- U
K-cTparerun).

[TonsitTue 00 sKkomornueckoil Huime Buma. Mectoobutanue. MHOrOMepHas
Mozenb dkosormdeckon Humm k.M. XatumHcona. Pasmepsl skonormyeckon
Hui. [loTeHManbHas U peaan30BaHHAs HUILIN.

Bun kak cucrema nomynsumii. Apeansl BUAOB. Buasl M MX KU3HEHHBIE
CTpaTernuu. JKOJIOTHUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHHUS W MUTpPalUil >KUBOTHBIX. buonornueckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabmumbl W cXeMbl: «OKOJIOTHYECKHUE XapAKTEPUCTHKU TOMYJISIIHNY,
«IIpocTpaHcTBEeHHasi  CTpyKTypa HoOmyJsinuun», «Bo3pacTHble  MHUpaMHIbI
nonyisiiun», «CKOpOCTh  3aceleHusi IOBEPXHOCTH 3EMJIM  Pa3InYHbIMU
opranuzmammn», «Mojenb skonorndeckor Humm Jx. M. XaTunHacoHay.

OO0opynoBanue: repdapun pacTeHUM, KOJJIEKIIUH )KUBOTHBIX.

Jlabopatopuasi padora  «IIpucnocoOneHust CceMsSH  pacTeHHA K
pacCeNCHUIO».

Tema 9. Iko0rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexny
opraHu3Mamu B OHMOIICHO3E.

Oxocucrtema kak oTkpbiTas cucrema (A. Ix. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [10uBbI U Wbl B 3KOCcHCTEMax. KpyroBopoT BEHIECTB U MTOTOK 3HEPTUU
B OKOCHCTEME.

OCHOBHBIE  TIOKa3aTenu  JKOCHUCTEMbl. buomMacca u  mpoaykuus.
DKOJIOTMYECKHE MUPAMUJIBI YUCEI, OMOMAacChl U DHEPTUH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiieccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTEHHbIC BO3JCUCTBUS Ha
cykneccun. KnmmmakcHoe coobmectBo. buopasHooOpasue u mogHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKoCUucmembl Mopeu U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCMmblHb.

AHTpOTIOTEHHBIE HJKOCUCTEMBI. ArposkocucTeMa. ArpoieHo3. Pasznuuus
MEXIy aHTPOIIOTEHHBIMH U PUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [oponckas
dbropa u ¢dayna. CuHaHTponmm3anus TropojAckoil ¢ayHsl. buonornyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OPTaHU3MOB B
aKocucTeMax. Poib kackadnoeo s¢hghexkma u 6u008-30upuxamopos (Kiouesvix
61008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH 3KOCHUCTEMaMH. Y CTONYMBOCTh OPTaHU3MOB, MOMYJISIIIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi g030elicmeusi  3Aa2pA3HeHUll  PA3HbIX Munos Ha
cyOOpeaHUu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHSX,
OCHO8bl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€LCMEUSL.
MeToa070THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX IKOCUCTEM.

JdeMoHcTpanuu
[Toptper: A. [Ix. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OmomeHo3a»,  «OKocHCcTeMa

HIMPOKOJUCTBEHHOTO Jiecay, « IKOCHCTeMa XBOWHOIO Jiecay, « OyHKIMOHATbHBIC
IpyNIbl OPraHU3MOB B 3KocHCTeMe», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEY,
«llenmn mutanus (MacTOUIIHAS, TETPUTHAS)», « DKOJIOTHIECKAS TTUPAMUIA YUCEI,
«JKonorudeckas mupamMua OMOMacChl», «IKOJIOTHYECKas MUpaMUa SHEPTUNY,
«O6pazoBanne 6omotay, «llepBuunas cykueccus», «BoccTaHoBiIeHHE Jeca mocie
noxapa», «9KOCHCTEMA 03€pa», «ArpoueHo3», «KpyroBopor BemecTs u MOTOK
HHEPTUU B arporeHo3er, «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repoapun pacTeHUN, KOJJICKIIMA HACEKOMBIX, Yydena MTHI] 1
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUMN, aKBAPUYM KaK MOJIEIb
HDKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanue ypO03KOCUCTEMBDY.

Jlabopatopuass padora «M3ydeHue paszHooOpaszusi MEJIKUX [MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypcHsi «DKCKYpCHS B TUIUMYHBIA OMOTeorieHo3 (B ayOpaBy, OEpe3HSsK,
CJIbHUK, Ha CYXOJI0JbHBINA UM TOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

IKCKypeusi «IDKCKYpCHsl B arpod’KocucTeMy (Ha MOJie WM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. Buocdepa — riodanbHas IKOCUCTEMA

buochepa — obOmemmanerapHas o0osiouka 3eMJIH, THE CYIIECTBYET WU
CylllecTBOBaJIa XM3Hb. Pa3BuTue npeacraBieHuil o 6mocdepe B Tpynax J. 3rocca.



VYuenue B. U. Bepnazackoro o 6nocdepe. Obaactu 6uocdeps! u e€ cocran. Kupoe
BEIECTBO Orochephl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouochepsl. OcodeHHOCTH Ouochepsl Kak
rI100anpHOM IKOCHCcTeMBl. JlnHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsr
BEIIECTB M OMOTEOXMMHUYECKUE IUKIBI (Yriiepoaa, a30Ta). PUTMHUYHOCTH SIBICHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitue o O6mome. OCHOBHbIE OHUOMBI CYIIM:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIC U MTUPOKOINCTBEHHBIE JIeca, CTETH, CABaHHBI,
MyCTHIHH, TPOTIMYECKHE JIeca, BEICOKOTOphs. KimMart, pacTuTenbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA WX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JdemoncTpanumn

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

Tabmuubr u cxembl: «I'eocdepsr 3emnn», «KpyroBopoT azoTa B HNpUpOE»,
«Kpyrosopor yrinepoga B mnpupone», «KpyroBopor Kuciopoaa B HpUPOIE»,
«KpyroBopoT Boasl B npupojie», «OCHOBHbIE OMOMBI cyminy, «KaumaTtuyeckue
nosica 3emun», «TyHapa», «Taiiray, «CMmemannbiii gecy, «1InpokoJncTBEHHBIN
necy, «Crenby, «CaBanHay, «llycTeiHsy, « Tpormnueckuit aecy.

OobopyznoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YennoBek u okpy:kauias cpeaa

OKOJIOTUYECKHE KPHU3UCBl W WX NpPUYUHBL. Bo3nelcTBue 4YenoBeKa Ha
onochepy. 3arps3HeHWe BO3myIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOJHOW cpeabsl. OxpaHa BOIHBIX pecypcoB. Paspymienume mnouBsl. OxpanHa
IIOYBEHHBIX pecypcoB. MI3MeHeHune kiumara.

AHTpOTNIOT€HHOE BO3JIEHCTBUE HA PACTUTENBHBIN W KUBOTHBIM Mup. OxpaHa
pPacTUTEIBHOTO M KMBOTHOTO Mupa. OCHOBHBIE MPUHIHUIBI OXPAHBI MPHUPOJIBIL.
Kpacubie kHuru. Oco0o oxpansemble mnpupoansie Teppuropun (OOIIT).
BoTtanuueckue caapl ¥ 300J10TMUYECKHUE MTAPKU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHUSI YEJIOBEUECTBA U MPUPOJBI.
PanponanbHOoe  MpPUPOAONOJIB30BAHME M COXpaHEHHE  OMOJOTHYECKOIro
pazHooOpasust 3emmmm. OOmuMe 3aKOHOMEPHOCTH TIOOATBHBIX JKOJIOTHYCCKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC TOCIEACTBHS.

Pa3Bute METOIOB MOHUTOPHHIA Pa3BUTUS OIMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle uUCCre008anus nepexooa K pecypcocbepezarowjei u
KOHKYPEHMOCHOCOOHOU dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypcoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U kocucmem. OcHOBbI



IKopeabuumayuyu 3Kocucmem U cnocobos 6opbOvL ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u Hazemuvix 9KOCUCMEM.

JdeMoHcTpanuu

Tabmumet  w cxeMmbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HEHHe
ruapocdeprr», «3arps3HeHue mnouBbl», «llapaukoBel  AhdexT», «Ocobo
OXpaHsieMbl€ IPUPOJHBIE TEPPUTOPUN», «MOAEIN YIPaBISIEMOIO MUPAY.
OobopynoBanue: Qororpapuu OXpaHsIEMbIX pacTEeHUM M KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanun, KpacHol KHUTH peTHoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOTUHN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
0o0ydJaromuMucs TporpaMM CpemHero o0miero oOpa3oBaHMs: JIMYHOCTHBIC,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTpaMMBbI 110 OHOJIOTUU
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME 00YYaroUUMMUCA POCCUUCKON
rpakIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIbHOCTH
U CaMOOIPENENCHUI0, Haauyue Mmomusayuu K OOyUEeHHUIO  OHMOJOTHH,
yeleHanpasieHHoe pazeumue BHYTPEHHHUX YOEXKIICHUNW JWYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauuyue  NpagoCO3HAHUs  SKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUNMb LIETTU U CTPOUTH KU3HEHHBIE TIaHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPAMMBI IO OHMOJIOTHH TOCTUTAIOTCS
B CAWHCTBE YYCOHOW M BOCIHUTATEIHLHON JEATCTLHOCTH B COOTBETCTBHH C
TPAAUIIUOHHBIMU POCCUIUCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMH U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATHIMHA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJCHUS U CIIOCOOCTBYIOT TMPOIIECCaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3ULUMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUSI K 3aKOHY U IMPABOIMOPSAIKY, YETOBEKY TpyJa U CTapiieMy MOKOJIECHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTrO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUIO U
TpagulMsIM MHOTOHAallMOHAJIbHOTO Hapoaa Poccuiickoir ®Denepauuu, NpUpoae U
OKpY>Karolllen cpefie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHUS yueOHOoro mpeamera «buonorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH 00YJarONIUXCsl pYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0O0IeCcTBa, PACIIUPEHUE KU3HEHHOTO
OTBITa U OMBITA JIEATEIILHOCTH B MPOIECCE Pealn3allii OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIHLHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCs! KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH IMpPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIECHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATh B CBOUX JICUCTBHUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJICH C pa3HbIMU YOCKICHUSMU, KYJIbTYPHBIMHU IIEHHOCTSAMH U
COIIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIAEAOBATEILCKUX 3a7a4, YBaXUTEIbHOTO
OTHOIIIEHUSI K MHEHMIO OIMOHEHTOB NpPHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOopMUPOBAHHOCTH pOocCcuiicKoi IPaKIaHCKOMN UJEHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOay, YYBCTBA OTBETCTBEHHOCTH MEPE]
Ponunon, ropmocty 3a cBOM Kpal, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHE K MPUPOJAHOMY HACJEIUIO U MaMSTHUKAM MIPUPO/IBI,
JNOCTUXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJOTHM, TOHUMAHUS 3HAYCHUST OWOJIOTMU B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3aunute (OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ’TUYECKOTO MOBECHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOECHUE YCTOMYUBOTO Oy IyIIIETro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS I[IEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOEC OTHOIICHWE K MHpPY, BKJIIOYAS ICTETHKY OBbITa, HAYIHOTO W
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAHHUE YMOIMOHATBLHOTO BO3ICHCTBUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usn4yeckoro Bocnutanusi, GOpMHUPOBAHNUS KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOJyYHs:

NOHMMAaHWE W pealu3alus 370pOBOr0 W 0e30macHoro obpasza >KU3HH
(3mopoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas (dusudeckas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUIECKOMY 37I0POBBIO;

MOHMMAHUE 1EHHOCTU TNPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYaIUAX, YIPOXKAIOIIUX 3/OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSTUS BPEIHBIX MPHUBBIUEK (yHMOTpeOIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJOTMYECKOW W COLMAIBHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJTHSTH TaKyIO JAEATEIbHOCTD;

MHTEpEC K Pa3IMYHbIM cpepam npodhecCHOHATbHOU JeATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymed mpodeccu U peaau30BHIBATH
COOCTBEHHbBIE KU3HEHHBIEC TJIAHBI,

TOTOBHOCTh W CITOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKU 1E€JIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS JKOJOTMYECKOM KYJIbTYphbl: MNPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB U OLEHKM HUX BO3MOXHBIX TMOCIEACTBUM A
OKpY>Karollen Cpe/ibl;

OCO3HaHUE TrI00aTbHOTO XapaKTepa HKOJOTHYECKUX MpPoOJieM U MyTel ux
peLIeHHUS;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpETaeMble TpU H3YYCHUH OHOIOTHH
3HAHUS M YMEHUS TIPU PpEUICHUM TPOoOJieM, CBSA3AHHBIX C PalMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOZCHNME TpaBUJ  TOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX HAa COXPAHEHHE pPABHOBECHUS B SKOCHCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, Orochepsr);

AKTUBHOE  HEMNPUITHUE JEUCTBHUM, NPUHOCAINIMX BpPEId  OKpPYXKaroUeu
OPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJIArONpUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPEIOTBPAILAT HUX;



HaJIMYUE Pa3BUTOTO SKOJOTMYECKOIO MBILIUIEHUS, 3KOJOTUYECKON KYJIbTYpHI,
OIbITa JeSITEIbHOCTH HKOJIOTUYECKOM HarpaBJI€HHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI MU B IO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMAJIbHOM
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AESITETLHOCTH SKOJOTHIECKON
HAIpPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTE
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MHUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJCHCTBUS MEXKY JTIOABMH U ITO3HAHUS MUPA;

NOHMMaHHE creun(puKy OHMOJOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GbopMUPOBaHNN PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3MAHUU IIEIOCTHOTO
NPECTaBICHUS 00 OKPYXAloIIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YeJOBEKa U
oOuiecTBa, B TO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUU MpooseM
COXpaHEHHUs IPUPOJIHOTO PABHOBECHUS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3ALIMU:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEIHUIMHBI, CO3JaHHUE TMEPCHEKTUBHBIX
OMOTEXHOJNIOTH, CIOCOOHBIX  peIIaTh PECypCHble  MPOOJEeMBI  pa3BUTHUS
4eJI0BEYECTBA, IIOUCKA MyTEeH BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieueHHst  Mmepexoja K  yYCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIONb30BAaHUIO TPUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYECHUH OHMOJOTHUECKUX 3HAHUW B LETAX
NOBBILIEHUSI OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTAaBHOM 4acTH (PyHKLIMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, GopMupyemoi
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHWsS MJi1 aHalu3a Hu
OOBSICHEHUS SABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIAUIMX B HEM M3MEHEHMH,
YMEHHE JefaTh OOOCHOBAHHbBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HbIX (AKTOB HU
UMEIONTNXCS JAHHBIX C HENbI0 MOTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OMOJOTHUYECKHE 3HAHUS IS
pelIeHus MpoosieM B peasibHbIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HAaHHE ILIEHHOCTH HAy4YHOM JEsTeNIbHOCTH, TOTOBHOCTh OCYLIECTBIISATH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HENpPEephIBHOMY  00Opa3oBaHUIO H
caM000pa30BaHMI0, K AKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAHWKA TIO OWOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeamMeTHbIe pe3yJbTaThl OCBOEHUS ydeOHoro mpeamera «buosorus»
BKJIIOYAIOT: 3HAUYMMbIe i1  (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YyUaIOIIHXCS
MEXIUCIUTUTMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe TOHSITHS, OTPAKAIOIINE
[EJOCTHOCTh HAy4YHOW KapTHUHBI MHpa M CHEHUPUKY METOJIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHHUE, MPOIIeCC,
CHUCTeMa, Hay4YHbIM (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIEIOBaHNE,  HAONIOJCHWe, UW3MEpEeHHe, OKCIepUMEHT U  JApyTue);
yHUBEpCaJIbHble Yy4yeOHbIE JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJsiTUBHbBIC), o0ecrieunBaroIme dbopmupoBaHue (GyHKIIMOHATBEHOM
IPaMOTHOCTH ¥  COIMAJBHOM KOMIETEHIMH OOYyYalolUXCs; CIOCOOHOCTD
o0y4armuxcs MCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYECKAE 3HAHWS W YHUBEpPCadbHBIC y4YCOHBIC JCHCTBUS B
TI03HABATEJILHON M COIMAJILHOM MPaKTHKE.

B pesynmpraTe wu3ydeHuss OHOJOTMM Ha YpPOBHE CpPEIHEro 0OIIero
obpazoBanmsi 'y oOyuwatomerocss OyayT chopMupoBaHBI —TMO3HABATEIHHBIC
YHHBEpCaJIbHbIC yUueOHbIC ACHCTBHS, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
JEUCTBUS, PETYISTUBHBIC yHUBEpPCANIbHBIC YYCOHBIE JCHCTBHSA, COBMECTHAS
JIEITEIBLHOCTD.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUS IPOTPAMMBI CPEIHET0 O0OIIero
0o0pa30BaHMs TOJDKHBI OTPAXKATh:

OBianenue YHHUBEPCATbHBIMH Y4eOHBIMHU MO3HABATEILHBIMH
JeMCTBUSIMU:

1) 6a30Bble JIOrHYecKHUE TeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHHWHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananm3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKAIIUKA, 0O00OIICHHUS ), PACKPHIBATh CMBICIT
OMOJIOTUYCSCKUX TOHATHH (BBIICIATh UX XapaKTEPHbIC NMPH3HAKH, YCTaHABIMBATH
CBSI3M C JPYTHMH TTOHITHIMH );

OTIPENIETIATh I JEeATeIbHOCTH, 3a/JaBas IapaMeTphl M KPUTEPUU WX
TOCTIKCHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IIEIISIMU;

UCITOJIB30BaTh OMOJIOTUYECKHE MOHSATHS JUISl OOBsCHEHUS (PAKTOB U SBJICHUH
YKUBOM TIPUPOJIBL;

CTPOUTH JIOTHUCCKHE pacCyXACHHS (MHIyKTUBHBIC, JEAYKTHBHBIC, IIO
aHAJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B paccMaTpHUBaEMbIX
SIBJICHHSIX, (DOPMYJITUPOBATh BBIBOJIBI M 3aKITFOUCHHS,

IIPUMEHSTh CXEMHO-MO/JIEIbHEIE cpeJcTBa TSt IIPC/ICTABIICHHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIICHWN B M3y4aeMBIX OMOJIOTMUECKHX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMH  Pa3HOrO  poAa,  BBISABICHHBIX B Pa3IMYHBIX
MH(POPMAILIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIaH pELIEHHs MPOOJEeMbl C YYETOM aHalM3a MMEIOIINXCS
MaTepHalbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJI5IM, OLICHUBATh PUCKU NOCIIEACTBUN JEATENBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHSX  PEaIbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JI€ATENbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUs MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BUJIBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAaHUS, €ro HHTEpHpeTanuy, MNpeoOpa3oBaHUI0 W MNPUMEHEHHUIO B Y4YEOHBIX
CUTYalUsX, B TOM YUCIIE MIPU CO3JaHUM YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBIILUICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MOHATUSMH U METOJAAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHUs, HAaXOAUTh apryMEHThl AJi1 J0Ka3aTelbCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh NapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBAaTh IIOJIyYEHHBIE B XOJE PEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IIPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYalllsIM, OEHUBATH PUOOPETEHHBIN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CIOCOOOB
NEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMEThb IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U MPAKTUYECKYIO 00JIACTH
KU3HEIEATEIbHOCTH;

yYMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX PEIMETHBIX 00IacTei;

BBIJIBUTI'aTh HOBBIC WJEH, NpPEJiararb OPUTHMHAIBHBIE MOJIXOJbI U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOIMYCKAIOIINE aIbTEPHATUBHBIEC PEILICHUSI.

3) pa6ora ¢ nndopmanueii:

OpPMEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX MHPOPMAIUU (TEKCTE yueOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JUTeparype, OHOJOTUYECKUX CIIOBApsSIX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHanmM3upoBaTh



uH(OPMAIUIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
€€ JT0CTOBEPHOCTh U HENTPOTHUBOPEYUBOCT;

(GopMyMpoBaTh 3aNpoChl U NPUMEHSTh PA3JIMYHbIE METOJbl MPHU MOUCKE U
otbope Omosiormueckoil MHpOpMaIuy, HEOOXOIUMOMN NJIsi BBITIOJHEHUS yUeOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKAaTHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS Pa3IMYHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  TPEICTaBICHUS
ounonornueckoi mHGopMaIuu (Cxembl, TpaduKu, JUArpaMMbl, TaOIUIBI, PUCYHKU
" Apyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mnpu padoTe ¢
Oouonornueckor uWHGOpPMalMeN: TNPUMEHATh XUMHUYECKHE, (QU3NYECKUE U
MaTeMaTHYeCKUe 3HAKH W CUMBOJIBI, (HhOpMyIbl, aOOpeBHATypy, HOMEHKIATYPY,
UCIONIBb30BaTh U NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMHM  paclo3HaBaHUS M 3alUThl  WH)OpMmaIuwy,
UHGOPMAITMOHHON 06€30MaCHOCTH JTMYHOCTH.

OBgJlaieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMHU A€l CTBUAMM:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAIIMK BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOTe€ WU JIUCKYCCHM IO CYLIECTBY OOCYXIaeMOil TeMbl (YMEHUE 3a]aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXJEHUS OTHOCHTEJIbHO BBINOJHEHUS MpeagaraeMon
3aJlay, YYUTHIBaTh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMI JIPYTUX YYaCTHUKOB
JUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOIIEHUS, TOHMMATh 3HAYCHUE
COLIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYyaIlHi,
YMETb CMATYATh KOH(M)IUKTHI U BECTH TIEPETOBOPHI;

BJIA/IETh Pa3IMYHBIMM CHOCOOaMM OOILEHUS U B3aUMOJEWUCTBUS, NMOHUMATh
HaMEpPEHUs IPYTUX JIOJEH, POSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU popme (popMyarpoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOUYKY 3pPEHHUSA C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eITeJIbHOCTD:

MOHUMATh M MCIOJB30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAMBUIYATbHON
paboThI IPH pelIeHUH OUOJIOTHIECKOUM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
NPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOICHCTBUS IIPH PEIICHNN YUeOHOH 3a1auu;

BBIOMpaTh TEMATUKy W METOJIbI COBMECTHBIX NEHCTBHI C Y4ETOM O0OIIMX
MHTEPECOB U BO3MOXHOCTEH Ka)X/10T0 JieHa KOJIJIEKTUBA,;



NPUHAMATh 1M COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JIEUCTBUSA MO €€ JOCTH)KEHHUIO: COCTAaBJATh IUIAH JCHCTBHIA,
pacmpeienarTh pojau ¢ y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOI pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M KaXJOro Y4YaCTHHMKAa KOMaHIbl B
o01IMi pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLEHUBATh HWJEH C TMO3ULUHUH HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISATh TMO3UTHUBHOE CTPATETMYECKOE TMOBEICHHE B Pa3JIMYHBIX
CUTYaIIUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh NMHUITUATUBHBIM.

OBJaieHne YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anus:

UCIIONIb30BaTh OMOJOTMYECKUE 3HAHUS ISl BBISIBICHUA MpoOJIeM U UX
pelIeHns B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHUM IIEJIEBbIE M CMBICIOBbBIE
YCTAHOBKM B CBOMX ACHCTBHUSX M MOCTYINKAax MO OTHOLICHHWIO K JKHUBOHM MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAFOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEJIbHYIO JESTEIbHOCTD, BBISBISATH
poOJIeMBbI, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIC 3a7a4 B 00pa30BaTECIIbHON
JEATEIIbBHOCTH U JKM3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO  COCTaBJATh IUIAaH pEIIEHUs MpoOieMbl C  Y4YETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH W TIPEATIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaIIUSIM;

pacmupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIcHue;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

crocoOCcTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIUPOKOH SPYIUIUH B
pa3HbIX 00JacTSIX 3HAHWM, IMOCTOSIHHO TOBBIINIATH CBOW 00pa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediekcud KaKk  OCO3HaHUS
COBEpLIAEMbIX JACHCTBHII W MBICIUTEIBHBIX TNPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pe(IEKCUU I OLEHKU CUTyalluu, BbIOOpa
BEPHOT'O PELLICHUS;

YMETh OLEHWBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHIDKEHUIO;



NPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @IPU aHajdu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsATHE ce0sl U APYTrUX:

IPUHUMATh ce0s1, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTrMX TpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKHU;

pa3BUBaTh CIIOCOOHOCTH MTOHUMATh MHP C TTO3UIIUN JPYTOTO YEJIOBEKA.

HPEIMETHBIE PE3YJIBTATHI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPUEHTHUPOBAaHBI Ha OOecleueHue
npodmibHOTO  OOydeHHMs  oOydaromuxcss  Owomormu. OHHM  BKIJIIOYAIOT:
crierududeckue A1t OMOJIOTHN HAayYHbIE 3HAHWS, YMEHHS M CTIOCOOBI IEUCTBHI TI0
OCBOCHHIO, MHTEPIIPETAIlMU U MPeoOpa30BaHUIO 3HAHUM, BUABI JESITEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3NIMYHBIX YUEOHBIX, a TAK)KE B
peanbHbIX KU3HEHHBIX cuUTyanusx. l[IpeameTHbie pe3yabTaThl MPECTABICHBI IO
rojgaM U3y4eHHs.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydyeOHOTo mpeamera «buonorus» B 10
Kjlacce NOJKHbI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECT€ U POJU OHOJOTUHM B CHUCTEME
CCTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTCCTBCHHO-HAYYHOW KapTHHBI MHpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI U  PEIICHUH MpoOJIeM  palMOHAILHOIO
PUPOOTIOIB30BAHUS, O BKJIA/I€ POCCUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE OWOJOTHYCCKHE TEPMUHBI W TIOHATHS (PKU3HB, KIIETKA,
Opranu3M, MeTadoJIN3M, TOMEOCTa3, CaMOpPETyJslus, CaMOBOCHPOU3BEICHHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W pa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(xnetounast teopus T. llIBanna, M. llIneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHoctd T. Moprana), yuenuss (H. WM. BaBuioBa — o0 1meHTpax
MHOrooOpa3usi ¥ MPOUCXOXKACHUS  KYJIbTYpPHBIX  PAcTEHUi),  3aKOHBI
(enHOOOpa3Usi MOTOMKOB IEPBOT0 MOKOJICHUS, PACHICTUICHUSI, YUCTOTHI TaMeET,
HE3aBUCUMOTO HacieaoBanus [. MeHzgensa, TOMOJOTHYECKUX pAIOB B
HaCJICICTBEHHOM U3MEHUYHBOCTH H. n. Basuiosa), IIPUHLIUIIBI
(KOMILJIEMEHTapHOCTH )

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TO3HAHUS, HCIOJb3YyEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINMHUCaHUE, HM3MEpPEHUE,
HaO0JI0/ICHNE, SKCIIEPUMEHT);



yYMEHUE BBIICNATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OaxkTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpTraHOB PACTCHHH, JKWBOTHBIX, YEJIOBEKAa, IPOIECCOB JKU3HEACATEIHHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PACTECHUH, KUBOTHBIX M YEIIOBEKA, OMOJOTHYECKHIX
MPOIIECCOB: OOMEHa BeIeCTB (MeTaboIu3M), MPEeBPAILCHUs] SHEPTUH, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEH03a, TaMeTOTeHe3a, AYMOPHUOTEeHE3a, MTOCTIMOPHOHAIBHOTO PAa3BUTHSA,
pPa3MHOXEHUS,  WHAWNBUAYAJLHOTO  Pa3BUTHS  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBUS TEHOB, TETEPO3NCA, NCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXIY OPraHOWJAMH KICTKH M X
(GYHKIIUSMHU, CTPOCHHWEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIHSIMH, MEXIY
opraHaMd W CHCTEMaMH OpPTraHOB y pACTEHWM, XKUBOTHBIX M YEIIOBEKA M WX
GYHKIHASIMH, MEKIYy CHCTEMaMH OpPTaHOB M WX (QYHKIUAMH, MEXAY ITarmamu
oOMeHa BelIECTB, dTallaMu KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIMKJIOB OPraHU3MOB,
TanaMu 3MOpPUOHATBHOTO PA3BUTHUS, TEHOTUNIOM U (PEHOTUIIOM, (EHOTHIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISABJISATH OTIUYUTEIIBHBIC TIPU3HAKHA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEIIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aPTyMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPy,

YMEHHUE periaTh OMOJOTUYECKHUE 3a7]a4H, BBISIBISATH TPUIHHHO-CIICICTBEHHBIC
CBSI3U MEXY UCCIEAYEMBIMUA OMOJIOTMYECKUMU TIPOIIECCAMHU | SIBJICHUSMU, JCJIaTh
BBIBOJIbI M TTPOTHO3bI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIMOJHATh JIA0OpaTOpHBIE M MpaKkTUYecKue padoThl, cOOJ0IATh
npaBuia mpy paboTe ¢ y4eOHBIM U Ja00paTOPHBIM 000PYIOBaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTATHHBIMU
cpenctBamu, GopMynaupys IeJib HUCCIENOBAaHMS, aHAIM3UPOBATH MOJIYYCHHBIC
PE3YJIbTaThI U JCNaTh BBIBOJIBL;

yMEHUE Y4YacTBOBaTh B y4eOHO-UCCIIEIOBATEILCKON paboTe Mo OHOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  yYEHUYECKHX
KOH(epeHIusIX;

YMEHUE OILICHUBATh JTUYECKHE aCIeKThl COBPEMEHHBIX HCCIICIOBAaHUM B
obmacth  Owonmornd W MEAWIMHBI  (KIIOHUPOBAHHWE,  WCKYCCTBEHHOE
OTUTOZOTBOPEHUE, HANPABICHHOC W3MCHEHHE TEHOMa W CO3JaHWE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHME OCYILECTBIATh OCO3HAaHHBIM BbIOOp Oynymied npodeccrnoHanbHOMI
JESATEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEeJBCKOTO XO3SIICTBA, MUINEBOW MPOMBIIUICHHOCTH, YIUIYOJISITh MMO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBII Ha OCO3HAHHBINM BHIOOP COOTBETCTBYIOMIEH Mpodeccuu u
IpOAODKEHHE OMOJIOTMUECKOTO O00pa3oBaHMA B  OpraHU3alUsAX  CPEIHETrO
po(eCCHOHATIBHOTO U BHICIIEr0 00pa30BaHUS.

[TpenmeTHbIE pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buosorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MECTe€ W pOJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYUHOU
KapTHUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOABI U PEIICHUU HKOJIOTUYECKHUX
npo0OyieM 4YeloBeYecTBa, a TaKXKe B PEIICHWH BOIPOCOB PallMOHAIBHOIO
IPUPOIOTIONB30BaHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOILICHUS K MPHUPOJE,
0OIIEeCTByY, YEJIOBEKY, O BKJIAJIE POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJIAJETh CHUCTEMOM OMOJOIMYECKUX 3HAHWM, KOTOpas BKIIOYACT
omnpezeNieHuss M IOHMUMAaHHWE CYIIHOCTH OCHOBOINOJArarmlux OHOJOTHYECKUX
TEPMUHOB M TMOHATHI (BHI, 3KOcucTeMa, Onocdepa), OMOJOTMYECKHE TEOPHUH
(3BommonronHasa teopus Y. JlapBrHa, CHHTETUYECKAs] TEOPUS BOJIIOLUM), YUEHUS
(A. H. CesepiioBa — 0 nyTsix 1 HampaBieHusx sBoitounu, B.U. Bepuaackoro — o
ouocdepe), 3akonbl (reHetudeckoro paBHoBecust [x. Xapmu u B. BaitnOepra,
3apojsiieBoro cxoncrea K. M. bapa), mpaBwna (Munumyma HO. JIuOuxa,
HKOJIOTMUECKON THUpaMubl 3HEpruu), rumnore3bl (runmorteza «vupa PHK» V.
['unGepra);

yMEHUE  BJIaJAETh  OCHOBHBIMM  METOJAaMH  HAy4YHOIO  IIO3HAHUA,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIETOBAHUIX KUBBIX OOBEKTOB U SKOCUCTEM
(omMcanue, W3MEpeHHE, HAOMIOACHUE, SKCIIEPUMEHT), CIOCOOaMU BBISBICHUS W
OLICHKH aHTPOIIOI€HHBIX U3MEHEHHI B PUPOJIE;

YMEHHME BBIICIATh CYLIECTBEHHbIE IPU3HAKW: BHJIOB, OHOrEOLIEHO30B,
IKOCHCTEM M Ouocdepsl, CTAOMIU3UPYIOLIEro, IBMKYLIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJUIONaTPUYECKOTO " CUMIIaTPUYECKOTO
BUJI000pa30BaHusl, BIAUSHUS ABMKYLIUX CHJI 3BOJIOLMHA HA reHO(MOH MOMYJISLIUH,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelle OOMTaHUs, YepeaOBaHUsl HANpPABICHUN
IBOJIFOLIMH, KPYTOBOPOTA BEUIECTB U IIOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aWMOCBS3M MEXKIAY IHPOLECCAMU 3BOJIOLHNH,
JBIKYILIMMHM CHJIaMHA aHTPOIIOr€HE3a, KOMIIOHEHTAaMU Pa3jMYHbIX 3KOCHCTEM H
IPUCIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYUTEIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
IPUCIIOCOOIEHHOCTh BUJAOB K cpele OOMTaHus, aOMOTHYECKMX M OMOTHYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€l  OpPraHM3MOB B  COOOILIECTBax,
aHTPOTIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHME HCIOJIb30BAaTh COOTBETCTBYIOIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEeMATHUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB M CPEJIbl OOMTaHMs, €AMHCTBA
YeJI0OBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUs MHOrooOpasusi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEYECTBA;

YMEHHE penaTh ONOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUYUHHO-CIICICTBEHHbIC
CBSI3M MEXKIy MCCIEeTyeMbIMU OMOJIOTHYECKIMH MPOIIECCAMU U SIBICHUSIMH, JI€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TTOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJHATH JIA0OpaTOpHBIE M MpakTUYecKue paboThl, cOOI0IATh
npaBuia npu pabore ¢ ydeOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTATHHBIMU
cpenctBaMu, (GOpMyNUpys Ielb HCCIeNOBaHUS, aHAIU3HPOBATh MOJyYEHHBIC
pe3ynbTaThl U JeNaTh BHIBOIbI,

YMEHHME y4acTBOBaTh B Yy4e€OHO-HMCCIEN0OBATENbCKOW paboTe mo OHOJoruw,
HKOJIOTUU W MEJIUIIMHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAy4HBIX OOIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHUYECKHX
KOH(pepeHUHUsIX;

YMEHUE OLIEHUBATh TMIIOTE3bI U TEOPUH O MIPOUCXOXKICHUN KU3HU, YEJIOBEKa
U YEJIOBEYECKUX pac, O MPUUYMHAX, MOCJIEJICTBHUIX W CHOCO0aX MpeJoTBpAICHUS
rI00aNhHBIX U3MEHEHHH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymymied mpodeccrnoHambHON
JESITEIbHOCTH B 00JacTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHUS, MEAUIINHEI,
OMOTEXHOJIOTUM, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO0 XO35iWCTBA, MHUIIEBON
MPOMBIIIUICHHOCTH, YIIyOJIATh TO3HABATENbHBIA MHTEpPEC, HAMpaBJICHHBIM Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  mpodeccMd W TPOJOHKEHHE
OMOIOTHYECKOr0 00pa3oBaHUs B OpTaHU3AIUSIX CPETHETO Mpo(dhecCHOHAIBHOTO U
BBICILIETO 00pa30BaHMUsL.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne ni/m HammeroBanue pasieon i rem Konrpoabubie Ilpakruueckue (UuppoBbIe)
HPOTPANMM®L Beero padoTsI padoThl o0pa3oBaTejibHbIE
pecypchl
1 buonorus xak Hayka 1
2 JKuBbIe cUCTEMBI U UX U3YyUYEHUE
3 buonorus kineTku 0.5
4 XuMuruecKasl Oprauu3anus KIeTKHA 10
5 CrtpoeHue U GyHKLIUHU KIETKU 8 2
6 OOMeH BelIeCcTB U NpeBpallleHUue SHEPTUU B 9 |
KJIETKE
7 HaCJ'IeI[CTBCHIfaSI uHpopManus u 9 0.5
peanu3zauus e€ B KIETKe
JKu3HeHHBIN UKIT KISTKH 6 1
Crtpoenue U GyHKLIUN OPraHU3MOB 17 1.5
10 PasMHOkeHuUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACJIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTaHNU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTHU 6 1
14 ['enernka yenoseka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 buoTtexHonorus u cuHTETHYECKass OMOTIOTHUS 4
17 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 13




11 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne ni/m Konrpoabnbie IIpakruyeckue
NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| 3apokJIeHUE U Pa3BUTHE IBOJIOLIUOHHBIX 4
MIPEACTABJICHUI B OMOJIOTUN
MukposBontonus U €€ pe3yJIbTaTbl 14 2
MaxkpoaBosronus 1 €€ pe3yabTaTbl 6
[IpoucxoxaeHue u pa3BUTUE )KU3HU Ha
4 15 1.5
3emie
5 IIpoucxoxacHUE YeI0BEKa — aHTPOIIOI€HES 10 1
DKOJIOrusl — HayKa O B3aUMOOTHOILEHUSX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenoi
Opranu3msl U cpefia 00uTaHUs 1.5
DKOJIOTHS BUJOB U MOIYJISIUN 0.5
DKoJ0TUs COOOIIECTB. DKOIOIHUECKHE
9 12 0.5
CUCTEMbI
10 buocdepa — rnobanbpHas sxocucTema
11 UYenoBek 1 OKpysKaromas cpeia
12 PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 0 7.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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