HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo yweOHOMy mpenmery "buonorus" (manmee - Ouosorusi) Ha
ypOBHE cpenHero oodiero obpaszoBaHusi padpaboraHa Ha ocHoBe dDenepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoanuu B Poccuiickoit denepanumy,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeObHoro mnpeamera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueit mporpaMMbl BOCITUTAHMUS.

VYyeoOnslii npeamer «buonorus» yrayOnéHHoro ypoBHs uzydeHus (10-11
KJIACChI) SIBJSIETCS OAHUM K3 KOMIIOHEHTOB IpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble TipeameThl». CornacHo mnonoxeHusmM DPIOC COO npodunbHbIe
y4eOHbIe MpPEeIMEThl, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepennpanmn  0O0ydeHUST Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHUS U
NpU3BaHbl OOECHEYNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpPEIHUM
o01uM, cpeTHUM NpodecCHOHAIBLHBIM U BBICIIMM 00pa3oBaHueM. B To xe Bpems
KOKIbIM M3 HSTUX Y4eOHBIX MPEAMETOB JOJDKEH ObITh OpPHUEHTHPOBAaH Ha
MIPUOPUTETHOE peleHue OO0pa30BATENbHBIX, BOCIUTATEIbHBIX W Pa3BUBAKOLINX
3aja4, CBS3aHHBIX C MpodopHeHTanreld OoOydYalomuXcsi W CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOW 00JacTh HAy4YHOTO 3HAHUS, CBA3AHHOIO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEN, ICUXOJIOTUEN, CITIOPTOM MJIH BOCHHBIM JIETIOM.

[Iporpamma mo yudeOHOMy mnpenmety "buonorus" maér mpeacrtaBieHHE O
Helnu U 3a7adax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOnéHHOM
YPOBHE, OINpeAeseT 00s3aTebHOe (HHBAPUAHTHOE) MIPEAMETHOE COAEPKaHNE, €TO
CTPYKTYpUPOBAaHHE IO pas3fenaM U TeMaM, paclpeieieHe Mo Kiaccam,
PEKOMEHIyeT TOCIEA0BAaTENIbHOCTh M3YyYEHHsI Y4eOHOro Marepuayia ¢ Y4€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKH Y4eOHOro mpolecca,
BO3pPAaCTHbIX OCOOEHHOCTEN oOywarmuxcsi. B mporpamme mno Ouojoruu
peaii30BaH MPUHIUI TMPEEMCTBEHHOCTH C HM3ydYeHHEM OHOJIOTUM Ha YpPOBHE
OCHOBHOrOo  oOmiero oOpa3oBaHus, Ornarogapss 4YeMmMy MpOCMaTpUBaETCs
HAmpaBJICHHOCTh HA  TMOCJEAYIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUH,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHME ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJOTMYECKOTO MBIIUICHHS, MPEACTABIECHUNA O 310pOBOM 00pas3e XKU3HH, HA
BOCITUTAHWE OEpPEXHOTO OTHOIICHHWS K OKPYXKAIIIeW MNpUpoaHOi cpeme. B
nporpaMme 1o OWOJOTHMH TaKKe IMOKa3aHbl BO3MOXHOCTH Y4YEOHOro mnpeaMera
«buonorusi»y B peanuszanuu  TpedoBaHniit DPI'OC COO k mMIaHUPYyEMBIM
JUYHOCTHBIM, METAlmpeJAMETHBIM M MPEAMETHBIM pe3yibTaTaM OOy4YEeHUs U B
(GbOopMHUPOBAaHMM OCHOBHBIX BHJOB y4eOHO-NO3HABATEIBHON  JAESITENbHOCTU
oOydJaroumxcsi 1Mo OCBOCHHUIO COJEpX aHUs OHOJIOTMYECKOro o0pa3oBaHUs Ha
YPOBHE CpPEeJHET0 00111eT0 00pa30BaHuUsI.

VYyebnslii npeamMer «buonorus» Ha ypoBHE cpelHEro oOuero oopazoBaHus
3aBepuIaeT Ouosoruyeckoe o0Opa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



paciiMpeHre U yriayOJjeHue 3HaHHM OOydYaromMxcs O >KMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM U KJIETOYHOW OHOJNIOruH, SMOPHUONOTHH W OHOJOTHH pPa3BUTHS,
IE€HETHKH, CEIEKINN, OMOTEXHOJIOTMH, S3BOJTIOLUOHHOIO YUYEHUS U DKOJIOTUH.

N3yuenne yueOHoro mnpeamera «buonorus» Ha yriayOJE€HHOM YpOBHE
OPUEHTHUPOBAHO HA MOJATOTOBKY OOYYArOMIMXCS K MOCIEAYIOUIEMY MOJIYYEHHUIO
OMOJOrMYecKoro  oOpa3oBaHHMsi B  By3ax M OpraHHU3alUsIX  CPEIHEro
npodeccronanbHOro 0opazoBanusi. OCHOBY €ro COAEpKaHUS COCTABIISIET CUCTEMA
OMONIOTUYECKUX  3HAHWUW, TOJYYEHHBIX TMpPU  M3yUYeHUH OOyYarouMMuUcs
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3/leJOB OMOJIOIMH HAa YPOBHE OCHOBHOI'O
obmero o6pazoBanusi, B 10—11 kimaccax »Tu 3HaHUS TOJy4YarOT pa3Butue. Tak,
paciidpeHsl U yriyOJieHbl OWOJIOTMYECKHE 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME 4YEeJOBEKa, OOIIMX 3aKOHOMEPHOCTIX JKU3HH,
JIOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOrMYECKUE CBEEHUS TPUKIIAAHOTO U MOMCKOBOIO
XapakTepa, KOTOPble MOXHO MCIOJIb30BATh KaK OPUEHTHUPHI JJI MOCJIEAYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OUOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, NOJYYEHHBIMH OOYYAOIIUMUCS INPU HU3YyYEHUU
(bu3UKHN, XUMUH, TeorpaQuu U MaTEMATHKH.

CrpykTypa mporpammbl 1o ydeOHoMy mipeamery "buonorus" oTpaxkaet
CUCTEMHO-YPOBHEBBII M 3BOJIIOIMOHHBIA MOAXOABl K H3YYEHHIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliy, IBOJIFOIMM OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHusi OHMOJIOrMYecKoro pasHooOpasusi miaHeTel. Tak, B 10 Kkiacce
U3YyYaloTCsd OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OMOJOTWMH, SMOPHUOJIOTUU U
OMOJIOTUM Pa3BUTHS, TEHETUKH U CEJEKLIUHU, OMOTEXHOJOTMH U CUHTETUYECKOU
OMOJIOTHH, aKTyaIU3UPYIOTCS 3HAHUS OOydaroluxcs Mo OOTaHHWKE, 300JI0THH,
aHatoMuu, Qusuonoruun uenoBeka. B 11 kmacce wu3yyaroTcss 3BOJIOLMOHHOE
y4eHHEe, OCHOBBI 3KOJIOTUHU U yueHue o ouocdepe.

VYyeOusii npeamer «buonorus» mpuszBaH  00€cleUMTh  OCBOEHHUE
oOy4aromuMucs: OUOJIOTMYECKUX TEOpUN M 3aKOHOB, UAEH, IPUHLIUIIOB U MPaBUIL,
JISKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTO00pa3sMM M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, MOIyJISLuH,
OMOI1IEH03a, YKOCUCTEMbI, O BBIJAIOLIUXCS HAYYHBIX JOCTHXKEHHUAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTUH, MPUKIIAIHBIX ACTIEKTaX OMOJIOrMUeCKUX 3HaHui. J{is
pa3BUTHS M NOAJEPKAHUS HHTEepeca OOydaromMXcsd K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepuaa B COACPHKaHUHU MPOTpaMMbl
o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MUCTOPHUEH CTAHOBJIEHUS U Pa3BUTHUSA
TOM WM MHOM oOnacTu OMOJIOTMH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PEIICHUE BAKHEUITUX OUOJOTMYECKUX U SKOJIOTUYECKHUX MPOOJIEM.



[enp m3ydyenns yueOHoro npeamera «buonorus» Ha yriyOI€HHOM ypOBHE —
OBIIQJICHUE  OOYYAIOIIMMUCS  3HAHUSAMHU O  CTPYKTYypHO-(YHKIIHOHAILHOU
OpraHu3alliil J>KUBBIX CHCTEM pa3HOTO paHra W TNpUOOpEeTeHHEe YMEHH
MCTIONb30BaTh TH 3HaHUS B (JOPMHUPOBAHUU MHTEpEca K OMPENSIEHHON o0nacTu
po(heCCHOHANTLHOM JESITENFHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOPY
y4eOHOTO 3aBEACHUS IS IPOIOJDKEHHS OMOJIOTHIECKOTO 00Opa30BaHUS.

JlocTiokeHre 1enmu  W3y4eHuss ydeOHoro mpenmera «buonorus» Ha
yrayOIEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHHEM CIISIYIONINX 3aa4:

OCBOEHHE OOYYArOIIMMHCS CUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSX, KOHIICTIIUAX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MPaBUJIAX, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTHHY MHPA; O
CTPOCHUHU, MHOT000pa3uu M OCOOCHHOCTSX OHMOJOTMYECKHX CHCTeM (KIIETKa,
OpraHu3M, MOMYJIAINs, BUJ, ONOTEOIIeHO3, Onocdepa); O BBIAAOIIMXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIUXCs C METOJaMH ITIO3HAHUS JKUBOW TPUPOIBI:
UCCIIC/IOBATEIbCKUMU ~ METOJaMH  OHMOJIOTUYECKMX HAyK (MOJEKYJSIpHOW W
KJICTOYHOH OHOJOTHH, SMOpPUOIIOTUM U OWOJIOTUW PpA3BUTHUS, TCHETUKU W
CEJICKIINHM, OWOTEXHOJOTUM M CHHTETHYCCKOW OWOJIOTHH, IaJlCOHTOJIOTHH,
DKOJIOTHH);  METOJaMH  CaMOCTOSITEIPHOTO  TMPOBENEHUS  OMOJOTHYECKUX
WCCIEOBaHUM B Jabopatopur W B Tnpupojae (HAOMIOACHHWE, W3MEPCHHE,
AKCIIEPUMEHT, MOJICITUPOBAHHE);

OBlaJicHHe OOYYaIOIMMMUCA YMEHHUSMHU: CaMOCTOSITENIbHO  HAXOMIWTh,
aHAIM3UPOBATh W HWCIIOJIBH30BATh OMOJOTHYECKYIO WH(OPMAIMIO; TMOJIb30BaThCS
OMOJIOTMYeCKOH TEPMHUHOJOTHEH W CHMBOJIMKOW, YCTaHAaBIUBATh CBS3b MEXKIY
pa3BUTHEM OHOJOTHMH U COLMAIBHO-)KOHOMHUYECKHMMHU U  JKOJOTHYECKUMHU
npoOjieMaMH YeIOBEYECTBA; OICHHBATH IOCIEACTBHUS CBOCH IEATEIBHOCTH I1O
OTHOIICHUIO K OKPYXAIOIIeH MpPUPOTHOU cpeie, COOCTBEHHOMY 3I0POBBIO U
3IOPOBBI0  OKPYXAIOMIMX JIIOJEH; OOOCHOBBIBAaTh H  COOMIOAATh  MEpBI
npoWIaKTUKA WH(PEKIIMOHHBIX 3a00JI€BaHUH, MTPaBUiIa MOBEICHUS B MPUPOJAC U
oOecrnieueHrs 0€30MacCHOCTH COOCTBEHHOM KM3HEACSITEIbHOCTA B UPE3BbIUaMHBIX
CUTyallUsIX TMPUPOJHOTO W  TEXHOTCHHOTO  XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y 00YYaIOIIUXCSI NHTEUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
B TIpollecce 3HAKOMCTBA C BBLIAIOIIUMUCS OTKPHITUSAMH ¥ COBPEMEHHBIMH
UCCIIC/IOBAaHUSMH B OHMOJIOTHH, PEIIAeMBIMU €10 IMPOOJIEMaMH, METOMIOJIOTHUEH
OHMOIOTYECKOT0 MCCJICIOBAHMSI, IIPOBEICHHSI IKCMIEPUMEHTAIBHBIX
MCCIICIOBAaHHM, PEIICHUs] OMOJOTMUECKUX 3a/1a4, MOACIMPOBAHUS OMOJIOTUIECKIX
O00BEKTOB | MPOIIECCOB;



BOCIIUTAHHUE y OOYyYarOMMXCsl IIEHHOCTHOTO OTHOIICHMSI K >KUBOM MPUPOE B
LIEJIOM U K OTJEJbHBIM €€ 00bEeKTaM U SBICHUSIM; (POPMHUPOBAHUE IKOJIOTUYECKOM,
TEeHETUYECKOM TpPaMOTHOCTH, OOWIEH KyJIbTYphl TMOBEACHHS B MPHPOJE;
MHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHUH;

npuoOpeTeHre  OOydYaroIIMMHUCS  KOMIIETEHTHOCTH B PAllMOHAJIBLHOM
IPUPOIONIONB30BaHUU (COOMIOJICHNE MpaBWJI TOBEACHUS B NPUPOJE, OXPaHbI
BHJIOB, IKOCUCTEM, Orochephl), COXpaHEHUH COOCTBEHHOTO 370OPOBbSI M 3J0POBBS
OKpyXaromux Joaer (cobmoaeHus wMep TNpodUIaKTHKU — 3a00JIC€BaHUM,
oOecrieueHrne OE30MaCHOCTH JKU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaILHSIX
OPUPOAHOTO M  TEXHOTEHHOIO0  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUH B MOBCETHEBHOM KU3HU;

CO3/IaHHM€  YCIOBMM  JJI1 ~ OCO3HAHHOIO  BbIOOpa  OOyYaroIIUMHUCA
WHAVBUY AIbHON oOpazoBarenbHON TPaeKTOPHH, CIOCOOCTBYIOIIEH
nocljieyronemMy mnpo(ecCHOHaTbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUHM C
WHVBUTy ATBHBIMUA WHTEPECAMU U TIOTPEOHOCTIMH PETHOHA.

OO1iee yncno 4yacoB, OTBEACHHBIX HA U3y4Y€HHE OMOJIOTUHU Ha yriTyOJIeHHOM
YpOBHE cpeaHero obrmiero oopa3zoBanus, coctaBisieT 204 vaca: B 10 xmacce — 102
yaca (3 gaca B Hegemo), B 11 kimacce — 102 gaca (3 yaca B HeJeio).

OT16op opraHu3anoOHHBIX (OPM, METOJIOB U CPEACTB OOy4EeHHS OUOJOTUH
OCYIIECTBIISIETCS ¢ y4ETOM CHEHU(PHUKU €ro COACpN aHWs M HampaBIECHHOCTU Ha
NPOJOKEHHE OMOJIOTMYECKOro O00pa3oBaHHMS B  OpPraHU3alUAX  CPEAHETO
npo(ecCHOHaNBLHOTO U BBICIIETO 00pa30BaHU.

O0s13aTeIBLHBIM YCIOBUEM MPU O0YYEHUHN OHUOJIOTUU Ha YTIyOJIEHHOM YpPOBHE
ABJISIETCSl TIPOBEJICHHUE JIA0OPATOPHBIX M MpakTUYecKux pador. Takke ydacTue
00Oy4aromuxcsi B BBIIOJHEHUU MPOCKTHBIX M y4eOHO-MCCIIEeIOBATENIbCKUX padoT,
TEMaTUKa KOTOPBIX ONpENEeNsieTCs y4YuTelIeM Ha OCHOBE  HMEIOIIUXCS
MaTepPHUAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COIAEPKXAHUE OBYUYEHUA
10 KITACC

ConepxaHve mporpaMmbl, BBIICICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyiapcTBeHHoO# utoropoii arrectaruu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHas Ouoyorusi — KOMIUIeKCHas: Hayka. Kpatkas uctopus pa3BuTHs
Owonornu.  buonormyeckne HAyKM M HM3yYaeMble UMH  TIPOOJIEMBI.
dyHAaMEHTallbHbIe, NPUKIAIHBIE W T[OWCKOBBbIC HAy4YHbIE HCCICIOBAHUS B
OuMoJIOTHH.

3HaueHue OHOJOrMU B (DOPMUPOBAHUM COBPEMEHHOUN €CTECTBEHHO-HAYyUHOU
kaptuHbl Mupa. [Ipodeccun, cBs3anHbie ¢ OmosorHeil. 3HaueHWE OWOJIOTHH B
MPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEJULIMHE, CEJIbCKOM XO3SMCTBE,
MIPOMBIIIEHHOCTH, OXPaHE IPUPO/IBI.

JdeMoHcTpan U

[Toptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBuH,
V. I'apgeut, I'. Mennens, B. 1. Bepnanckui, U. I1. I1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, J[xx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuupbl U cxembl: «CBsI3b OMOJIOTMH C JIpYyruMu Haykammy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3y4YeHHUE

JKuBple cucTteMbl Kak TpeaMer uszydeHus Owonoruu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb,
CIOKHOCTh U YIOPSAOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3alUs,
CaMOBOCIIPOU3BEICHUE, PA3IPaKUMOCTh, ”3BMEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KIETOYHBIMH,
TKAHEBBIM, OPTaHU3MEHHBIMH, MOIYJISILIUOHHO-BHUI0BOM, AKOCUCTEMHBIN
(OuoreoneHotuueckuii), Omochepuniid. Ilporeccel, mpoucxopsimue B KUBBIX
cucteMax. OCHOBHbIE TpPHU3HAKU >XKUBOro. Ku3Hb Kak (opMa CyIIECTBOBAHUS
Marepun. Hayku, nzyyaroiine >KxMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALUU.

N3ydenne xuBbIX cucTeM. Metoasl Omonornyeckoil Hayku. Habmionenue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMaTH3alusl, MeTaaHanus. [IoHsaTue o 3aBUCMMON U
HE3aBUCUMOUW TmepeMeHHou. IlmanupoBanue oskcnepumeHnTa. IlocranoBka wu
npoBepka rumnote3. HyneBas rumnotesa. [loHsitue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormdeckux JaHHbIX. OIEHKA JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ysbraroB. [lpuunHBl UCKaXeHUs PE3yJbTAaTOB »JKcnepumeHTa. I[lonsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu



Tabmuupr u cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KWUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npupoas», «CTpoeHHE >KUBOTHOM KIETKW», «TKaHU >KHUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJjoBeuecKkoro opranuzma», «buoreonenos», «buocdepar, «Metoabl
U3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanme:  jmaboparopHoe  oOOpymoBaHWE  JJII  MPOBEACHUS
HaOII0AEHUHN, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHWE PAa3IMYHBIX METOJIOB IIPU
U3YUYEHUH KUBBIX CHCTEM.

Tema 3. buoJsiorus KJIeTKu

Knetka — CTpykTypHO-(QYHKIMOHANbHAs eAWHULA KUBOro. Icropus
oTkpbIiTus kinetku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IMOJIO)KEHUS COBPEMEHHOW KJIECTOYHOM
TEOPUHU.

Metonbsl  MOJIEKYJIIDHOM M KJIETOYHOM  OWOJOrMU:  MHUKPOCKOIUS,
xpomatorpadus, 3meKTpodope3, METoI MEUEHBIX aToMOB, AU(epeHLnaIbHOe
neHTpudyrupoBanne, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanuvix
K1emokK. DIEKTpOHHAass MUKpocKomnus. Kougokanvnas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JemoHCcTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOID, «DIEKTPOHHBI MUKPOCKOID,
«HcTopus pa3BUTHS METOLOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpENapaTbl pPacTUTEIbHBIX,
’KUBOTHBIX U OaKTepUaTIbHBIX KIETOK.

IIpakTnueckasi padora «/3yueHne MeTOJOB KIETOYHON OHOJOTHHU
(xpomartorpadus, snexkrpodopes, auddepeHanbHOe IEHTpUPyrupoBaHue,
[111P)».

Tema 4. Xumuueckasi OpraHn3anus KJIeTKH

XUMHYECKHN COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIIEMEHTHI.
Bonma m e€ poib Kak pacTBOPUTEINs], pearcHTa, y4acTUE B CTPYKTYpPUPOBAHHUU
KJIETKH, TEIUIOPEryysiiuu. MuHepanabHble BEUIECTBA KJIETKU, MX OHUOJOrmyeckas
poJib. Poib KATHOHOB M @aHUOHOB B KJIETKE.

Oprannueckue BeUIECTBA KIETKU. buosorndeckue nosmMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OesikoBoi MoJekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHAHas CBsA3b. BTopuuyHas, TpeTuyHas, 4YeTBepTUYHAs
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukaruss  OenkoB.
buonoruueckue pyHkimu 6eakoB. [lpuonsi.



VYrneBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCaXapuIabl U MOJIUCAXapUIbL.
O6mmit maH cTpoeHHs W (UBHKO-XMMHUYECKHE CBOWCTBAa  YTJICBOJIOB.
buonornueckne QyHKIMU yriIeBOIOB.

Jlurunpl. 'uapodunsHo-TUIpOdOOHBIE cBOicTBA. Kitaccudukanus Tunuaos.
Tpurmunepunbl, Qocoaunuasl, BOCKH, CTepounbl. buonoruueckue ¢QyHKUIUU
munuoB. OOIre CBONCTBAa OMOIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TOJIYITPOHULIAEMOCTb.

Hyxkneunnoseie kucnotsl. JJHK u PHK. CrtpoeHne HYKIEHHOBBIX KHCIIOT.
Hykneotunpl. Ilpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupanbs. Mectonaxoxaenue u ouonorndeckue Gpynkuuun JTHK.
Buner PHK. ®ynkuun PHK B knetke.

Crpoenune Mmonekysbl AT®. Makpospruyeckue cBsis3u B Mojekyie ATO.
buonornyeckue ¢pynkunu AT®D. BoccTaHOBIEHHbBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietke. [pyeue wykneozuompugocgpamer (HT®). CexsenupoBanue JIHK.
Memoowi eenomuxu, mpancKpunmoMuku, RPOmMeoMuKU.

CrpyktypHast Ouosiorusi: OMOXHUMHUYECKHEe U OMOPU3NYECKUE HCCIEAOBAHUS
COCTaBa U TNPOCTPAHCTBEHHOM CTPYKTYpbl OuoOMoJieKyl. Modenuposanue
CMpPYKMypsl U QYHKYUti 6UOMONEKY U ux Komniekcos. Komnvromepuwiti ouzaun u
OpeanuyecKull CUHme3s OUOMOJIEKYl U UX HeNPUPOOHBIX AHANO208.

JemoHCcTpanumn

[Toprpersr: JI. I[lomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacripeneneHue XUMHUYECKHMX J3JEMEHTOB B HEKHMBOU
npupozie», «Pacnpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY .

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHYECKUX DIIEMEHTOBY,
«Ctpoenue MoJIeKyJbl BOJb», «BelllecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbl Oenikay, «CTpyKTypbl O€IKOBON MOJEKYIb», «CTpOeHHE MOJIEKYII
yriieBooB», «CTpoeHne MOJIeKyn JMnuaoBy», «HyKiIenHOBbIE KHCIOTBIY,
«Ctpoenne Mosnexkynbl ATOy.

OO6opynoBanue: XUMHAYECKasl TOCyAa ¥ 000PYyT0BaHHE.

Jladoparopuasi pa6ora «OOHapy)eHHE OCIKOB C MMOMOIIBIO KaYECTBEHHBIX
peakium».

JlaGopaTtopnass  pabdora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue 1 pYHKIHMH KICTKH

Tumel KIeTok: 3yKapuoTHYecKas M Mpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUs KIIETKH.



CrtpoeHne mpoKapruoTHIeCKOM kiaeTku. Kiierounasi cteHka OakTepuil U apxen.
Oco0OeHHOCTH CTpPOEHUs TeTepOoTPOPHON U aBTOTPOPHOM MPOKAPUOTHUECKHUX
KJIETOK. MeCTO U poJib MPOKAPUOT B OMOIIEHO3aX.

Crtpoenue U (YHKIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKH.
[Ina3zmatuueckas wmemOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUYECKYI0 MEeMOpaHy: MacCHUBHBIN
(mudpdysust, obneruénnass auddysus), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIK TpaHcropT). llomynponunaemocts MemOpanbl. PabGora Hatpwmii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (paronurto3. Dk3o1uTo3. Kietounas
cteHka. CTpyKkTypa U QyHKIIMHU KJIETOYHON CTEHKU PacTeHH, rprOOB.

Hutomnazma. [{utozoinb. [lutockener. [Ipuxkenue nuroriazmbl. Opranou bl
kineTkd. OpHoMeMOpaHHBIE OpPraHOWUBl KIETKU: SHAOIIa3MaTHYeCKas CeTb
(BIIC), anmapar ['onabmxu, JTU30COMBI, UX CTpOeHHE W (PyHKIUU. B3aumocBs3b
OJIHOMEMOpaHHBIX OPTraHOMIOB KiIEeTKU. CTpoeHue TpaHyJIspHOTO PETUKYIyMA.
Mexanuzm nanpasnenus 6eaxos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mamkuil  (arpaHynspHBIA)  SHAOIUIA3MATHUYECKUN
petuxkynym. CekpetopHast ¢pyHkius anmapata ['onbmku. Moodugurkayus b6enkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoixcu. Tpancnopt
BELIECTB B KJIeTKe. Bakyonu pactutenbHbIx KieTok. Kietounsiit cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOMABLI  KJIETKA:  MHUTOXOHAPHUH,  IUIACTHU]BIL.
Ipoucxooicoenue mumoxondpuii u naacmud. Cumodbuozenes (K.C. Mepecrkosckuil,
JI. Mapeynuc). Ctpoenue u (QyHKIIMU MUTOXOHApPUNM W 1uiactuia. llepBuuHbie,
BTOPUYHBIE M  CJOXHBIE  IUIACTUAB  (POTOCUHTE3UPYIOUIMX  AYKaApHOT.
X0pOIIacThl, XPOMOILIACTHI, IEHKOIJIACTHI BHICHINX PACTEHUH.

HememOpanusie opranouasl kiaeTku CtpoeHue u GyHKIUHM HEeMEMOpaHHbBIX
OpraHOMJIOB KJIETKH. Pubocomsl. Ilpomesicymounvie Qunamenmul.
MukpodunaMeHTbl. Axkmunosvie Muxpoguiamenmol. MBpIIIEYHBIE  KJICTKH.
Axmunosvie KOMHOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHsrit
ueHtp. CrpoeHne W JBHKEHHUE JKTYTHKOB W peCHHYEK. MHUKpOTpyOOUKH
nutomasMel. Llentpuons. benku, accoyuuposamHvle ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophuie benxu.

SAnpo. O6onouka sipa, XpOMAaTHH, KapUOILJla3Ma, SAPBIINIKY, UX CTPOEHUE U
dbyHkiuu. SnepHblit OeNKOBBIM MaTpukc. [IpocTpaHCTBEHHOE pacCMOIOKEHUE
XpoMocoM B HHTep(ha3sHOM siape. Idyxpomamun u 2eemepoxpomamun. bemku
XpOMaThHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mmumose. Soepmblil
MPAHCcnopm.

Knerounsie BkatoueHus. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTuTENBHOM, )KUBOTHOM, TPUOHOM).

JdemoHCcTpanuun



[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmuupl 1 cxembl: «CTpoeHUE 3YKAPUOTHUECKOW KIeTKW», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpOeHHWE  pACTUTENbHOM  KIeTkn», «CTpoeHue
MUTOXOHIPUWY, «S1po», «CTpoeHrEe TPOKAPUOTUYECKON KIIETKI.

O6opynoBaHMe: CBETOBOM MMKPOCKOI, MMKpPOIIPENapaThl PACTUTEIIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEPUAIBHBIX KJIETOK.

Jlaboparopnasi padora «M3yueHue CTpPOEHHMS KIETOK Pa3IMYHBIX
OpPIaHU3MOB.

IIpakTnueckasi padora «/3yueHne CBONCTB KIETOUHOW MEMOpPAHbBD».

JlabopaTopnass padora «JVccienoBaHue miasmMoiM3a M JAEIIIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckass  padora  «l3yyeHue  JBWKEHHA  LUTOILIA3Mbl B
PaCTUTEIbHBIX KIETKAX).

Tema 6. O0OMeH BellecTB U NpeBpalleHUe IHEPTUM B KJIETKe

ACCUMUJISINS ¥ IUCCUMUJISIIIAS — IBE€ CTOPOHBI MeTabonu3ma. Turbl oOmeHa
BEIIIECTB: aBTOTPO(MHBIN U TeTepoTpOodHBIN. YdYacThe KUCIOopoaa B OOMEHHBIX
mpoleccax. OJHEpPreTH4ecKkoe obecnedeHue KIeTku: mnpeBpamieHue ATO B
OoOMeHHBIX mpoueccax. DOEepMEHTATUBHBI XapakTep peakUUid KJIETOYHOIO
meTtabonu3ma. DEepMEHThl, MX CTPOEHHME, CBOMCTBA M MEXAHU3M JEUCTBUS.
Kodepmentsl. Otanuns GpepMEHTOB OT HEOPTraHMYECKHX KaTalu3aTopoB. bemku-
aKTUBATOpPbl M OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuYHBII CHHTE3 OpPraHUYECKHUX BEIIECTB B KieTKe. DOTOCHHTE3.
AHOKcUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocoouparoujue
nuUeMeHmbl U NUSMEHmMbl peakyuoHHo2o yeumpa. Poiab XJIOpoIiacToB B IpoLecce
dotocunTesa. CBetoBas u TeMHOBast (a3bl. Domoodvixanue, Cs., Cy. u CAM-munovi
¢omocunmesa. IlpogykTuBHOCTh (hoTOCHHTE3a. BiusHue paznuuHbIX (aKTOpOB
Ha CKOpOCTh (poTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTES. Pa3znooOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpuuuupyomue OaKTepuu, Keyne300aKTepun, cepoOaKTepuu, BOAOPOIHBIC
OaxTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHa’poOHble OopraHu3Mbl. Buabl Opokenus. IIponykTel OpoxeHHs U UX
UCIIOJb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YyIuTE M O0Ie3HEH.

AspoOHbIe OpTaHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[TonroroBuTenbHbI 3Tan. [ HKOIN3 — OECKUCIOPOIHOE PACILEIIIIEHUE [JIFOKO3BI.

buonoruueckoe okuciaeHUe, WIK KIETOYHOE JbIXaHue. Poiab MUTOXOHApUI B
npoueccax OMojaoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dochopunupoBanue. Ouepeus membpannozo zpaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cummaszwi. [lpeumymiecTBa a’poOHOTO IMyTH
oOMeHa BeIIecTB nepes aHadpOOHBIM. DPHEKTUBHOCTH SFHEPTETUIECKOTO OOMEHA.

JemoHCcTpanumn

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

Tabmuupr 1 cxeMbl: «DoTOCHHTE3Y», « JHEPreTHUECKU 00Men», «bruocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCUHTERY.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, O00OpYyAOBaHHUE JUIsl MPUTOTOBICHUS
NOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass  pabGora «l3ydyeHHe  KaTaJIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTalasbl)».

JlabopaTopnass pabora «U3yuyeHue (¢epMEHTATUBHOTO paCILEIICHUS
NEPOKCH]Ia BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopnasi pab6ora «CpaBHeHue 1iporieccoB  (orocuHTe3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEHHE MPOLECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. Hacaencreennass uHpopManus U peajnusanus e€ B KiIeTKe

Peakunn matpuuHoro cuHtesa. [IpyHIMIO KOMIIJIEMEHTAPHOCTH B PEAKIUAX
MaTPUYHOTO CUHTe3a. Peanuzanus HacneAcTBeHHON uHGopManuu. [ eneTnyeckuit
KOI, ero cpoucrBa. Tpanckpunums — Marpuudbii cunTe3 PHK. IlpmHumnen
TPAHCKPUIILMN: KOMIUIEMEHTAPHOCTb, AHTUIIAPAIEIBbHOCTh, ACHMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ stanbl. Yuactue TpancnopTHeix PHK B Ouocunrtese 6enka.
VYcnoBus Ouocunre3a Oenka. KomupoBanwe amuHokucior. Ponb pubocom B
OounocuHTe3e OernKa.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
OPOKAapUOT U 3YKapUOT. Perynsiius akTUBHOCTM T€HOB y IpokapuoT. ['mmotesa
onepoHa (d. Kako0, XK. Mano). Monrexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecyniayuu pabomul 2enos. Perynsaius 0OMEHHbBIX
IIPOLIECCOB B KieTke. KiueTouHblil romeocTas.

Bupycer — Heknetounbie (GOpPMBI JKU3HU U 00HraTHbie mapasutbl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbili Yuki
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axkmepuoghazos.
Obpamnuas mpaunckpunyus, peeepmasa, unmezpasa.

BupycHbie 3a0o1eBaHus 4enoBeka, KUBOTHBIX, pactenuid. CIINJ], COVID-
19, counanbHble U MEAUITUHCKHUE MTPOOIEMBI.

buoungopmamura: unmeepayus u ananuz donrvwux maccusos («bigdatar)
CMpPYKMYpHuIX buonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6erxkos. Cnocobvt 00cmasKu 1eKapcms.



JemoHCcTpanumn

[Toptpersr: H. K. Konsuos, /. Y. IBanoBckuid.

Tabnunpl u cxemsl: «buocunTe3 Oenkay», «I'eHeTnyeckuilt kon», «Bupycoi»,
«baktepuodarmy.

IIpakTnueckas padora «Co3naHnue MOJEIIA BUPYCay.

Tema 8. 7/Ku3HeHHBIN HUKJ KJICTKHU

Knetounsnii 1muki, ero mepuonbl W peryismus. Wutepdaza u MHUTO3.
Oco0eHHOCTH TpOIecCOB, MpoTeKaromux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  IlpecunteTmdyeckuii  (MMOCTMUTOTUYECKUN),  CHUHTETUYECKHMH WU
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPUOIbI UHTEP(DA3BI.

Marpnunbii cunre3 JIHK — perumkanwms. IIpunnunsr penmukanuu IHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIIAPAJUICIBHOCTD.
Mexanusm perukauuu JJHK. Xpomocomsl. CtpoeHue xpomocom. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTUIll. JIUIJIOWAHBIA W
ralionIHbI  HaOoOpel  XpoMocoM. ['omomoruynsie Xpomocombl. [losoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuTo3. Craguu MHUTO3a M MPOUCXOJAIINE B HHUX
npoueccel. Tunel muTo3a. Kapuoknne3 u nuTokrnHe3. buosiorndueckoe 3HaueHUe
MUTO3A.

Perymamusa mMutoTHueckoro nukia kKieTtkd. lIporpammmupyemasi kietouHas
ruoesp — anomnTro3.

Krnerounoe s1po, XpoMocombl, (PyHKIMOHAlIbHAsi TeHOMUKa. Mexanusmuol
npoaughepayuu, ougppepenyuposxu, cmapenus u eudbeau xiemok. «l{ughposas
KllemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIemKU.

JdemoHcTpanumn

Tabnuipel u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mutosz»n, «CTtpoeHue
xpomocomy, «Pemmkanusa JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIipenaparbl: «MUTO3 B KIIE€TKax
KOpEIIKa JIyKay.

JlaGopaTtopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTaxy.

JlabopaTropnasi pabora «Habnogenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 9. CTpoeHue n pyHKIMH OPraHU3MOB

buonorunueckoe pa3zHooOpasue OpPTaHU3MOB. OOHOKIIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOCHHUSI M JKU3HEACSTENBHOCTH  OJHOKJIETOYHBIX
opraHu3moB. baktepuu, apxeu, OIHOKJIETOYHbIE TIpUOBI, OJHOKJIETOYHBIC
BOJIOPOCIIU, APYTUe MPOTUCTHI. KonoOHnaIbHbIE OPraHU3MBI.



B3anmoCBsA3p 4acTE MHOIOKJIETOYHOIO OpraHu3ma. [KaHW, OpraHbl M
cucTeMbl opraHoB. OpranusMm Kak eauHoe uenoe. ['omeocras.

Tkann pacreHuid. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTelbHad,
IOKpOBHAs, IMPOBOJMAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
(yHKIUH 1 pacIiooKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHu KMBOTHBIX M YEJIOBEKA. THINBI KUBOTHBIX TKAaHEW: JINTEJINAJIbHASL,
COEIUMHUTENbHAsA, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTpOoeHHs, (YHKUUN U
PacIoJIOKEHUS TKAaHEW B OpPraHax »KMBOTHBIX U YEJIOBEKA.

Opranbsl. BereraTuBHbIE M TI'€HEpATHBHBIE OpraHbl pacTteHu. OpraHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4YesioBeKa. DyHKIIMY OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX UBOTHBIX. HapyXHblii M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEIMHEHNS KOCTEH.

JIBrokeHue  OpraHu3MoOB.  JIBMKEHHME  OJHOKIIETOYHBIX  OPTaHHU3MOB!
amMEOouHOE, KTYTUKOBOE, peCHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUM:
TPONM3MBl M HACTUM. JIBHJKEHME MHOTOKJIECTOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucreMa. Peduekc. CkeneTHble MBIIIIBI U UX paboTa.

IIntanne opranusmoB. Ilormomenne BOABI, YIJIEKACIOTO Trasa H
MUHEpAJIbHBIX BELIECTB pacTeHUsAMU. IIuTaHme xXUBOTHBIX. BHyTpumnosocTHoe 1
BHYTPHUKJIETOYHOE MNHIIeBapeHue. I[IlnuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTIEmbI
IAIIEBAPUTENBHOTO TpakTa. IlnmeBaputensHble kenespl. llummeBapurTenpHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3mMoB. Jlpixanue pacteHui. J{pixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixaHue. JlpIxaTenbHas IOBEPXHOCTb.
KabepHoe u n€rounoe Jpixanue. J[pIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHUS JIETKMX IM03BOHOYHBIX YKUBOTHBIX.
JlpIxaTenpHas cHUCTeMa d4ejnoBeKka. MexXaHW3M BEHTWIALMU JIETKUX y NTUL U
MJIEKONIUTAOLIUX. Perymsamnus npixanus. JpixarenbHble 00bEMBI.

TpaHCcOpT BEIIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
Tpancnopr BemecTB y JKHBOTHBIX. KpoBeHOCHass cucrtemMa U €€ Oprassl.
KpoBeHOCHass cucTemMa IO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ceparue,
KPOBEHOCHBIE COCyJlbl M KpoBb. Kpyrm KpoBooOpalieHHs. OBOJIOLHUOHHBIE
YCIIO’)KHEHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI ITO3BOHOUYHBIX KUBOTHBIX. PaboTta
cepaua v €€ peryisaius.

Brigenenne y opranusmoB. Beinenenue y pacrenuid. Beigenenne y
KUBOTHBIX. CokparurenbHble Bakyoiau. Opransl BblaencHus. PuiabTpanus,
CEKpelMsi U 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl paOOThl OPraHOB BBIJECICHUS.
CBs13b IIOJIOCTH TeJ1a ¢ KPOBEHOCHOM M BBIIEIUTEIBHON CUCTEMaMHU. Beinenenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHune u (yHKIIMOHHPOBAHHE
He(ppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3anmTa y OpraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CrHopbl
OakTepuil M ULUCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX pPACTEHUU.
Kyrtukyna. Cpencrsa macCUBHOW U XUMHUUYECKOM 3aIIUThl. OUTOHLUIBI.

3anmmTa y MHOTOKJIETOYHBIX >XMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJIHBIE.
3ammra opraHu3sMa oT Oose3Heil. MiMmyHHas cucteMa yenoBeka. KiierouHblii n
TYMOpPAJIbHBIA HMMMYHHUTET. BpoXAEHHBIM M NPUOOPETEHHBIN crenuduiaeckuii
UMMYHUTET. Teopusi KiIoHaIbHO-celleKTUBHOro ummyHutera (I1. Dpmux, ®. M.
bepnet, C. Tonerara). BocnanutenbHble OTBETHI OPTaHU3MOB. P0JIb BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocte W perymsauus y  OpraHusmoB. Pasmpaxumocts y
OJHOKJIETOUHBIX Opranu3MoB. Takcucel. PazmpaxumMocTe u  peryiasuus y
pacteHuii. PocToBbIE BENIECTBA U UX 3HAYEHUE.

HepBHast cucrema u pedrexTopHas peryisiuus y XUBOTHbIX. HepBHas
cucTteMa U €€ OTIeibl. DBOJIOLHOHHOE YCI0KHEHHE CTPOEHUSI HEPBHOM CHCTEMBI
y JKMBOTHBIX. OTAENBl TOJOBHOTO MO3Ta MO3BOHOYHBIX JXUBOTHBIX. Pedruexc u
pednexropHas ayra. be3ycioBHble U yCIIOBHBIE pe(IIEKCHI.

['ymopanbHas peryiasiuus M 3HAOKPUHHAsA CUCTEMAa JKMBOTHBIX U UYEJIOBEKA.
JKene3pl DSHOOKPMHHOW CHUCTEMBI M HX TOPMOHBI. JleicTBME TOPMOHOB.
B3aumocBsI3p HEpBHOM W SHIOKPUHHOM cucteMm. [umotamamo-runoduszapHas
cucTema.

JdeMoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupr m cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOIOKIETOUYHBIE
Bojopocin», «bakrepum», «llpocreiimme», «OpraHbl LBETKOBBIX PAacTEHUI»,
«CucremMpl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHHE CTEONS,
«CtpoeHue nUCTOBOM MIACTUHKWY, «TKaHU KUBOTHBIX», «CKEJNeT 4eloBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «HepBHast  cucremay, «Koxay, «MpIleyHasi ~ cUCTEMay,
«BplgenurenpHas cuctema», «HIOKpUHHAs cucTeMa», «CTpOEHHE MBI,
«AMmyHurer»,  «KumedyHononoctHele», «(Cxema  NOUTaHUA  PACTCHUI,
«KpOBEHOCHBIE CHUCTEMBI [O3BOHOYHBIX JKUBOTHBIX», «CTpOEHHUE THIAPHI»,
«Ctpoenue mnnaHapun», «BHyTpeHHee cTpoeHue noxkaeBoro yepBs», «HepBHas
cuctemMa poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MiIeKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexey.



OOopynoBaHue: CBETOBOW MHUKPOCKOII, MHUKPOMNPENApPaThl OJHOKJIETOYHBIX
OpraHu3MOB, MUKpPOIpPENapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE DK3EMIUIIPhl KOMHATHBIX PACTEHUH, repdbapuun
pacTeHMil pa3HbBIX OTHAEJIOB, BIAXHBIE TNpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMUBOTHBIX, CKEJIET 4YeJIOBEKa,
00opyI0BaHuE I JEMOHCTPALMHU IOYBEHHOIO U BO3YIIIHOTO MUTAHUS PACTEHUM,
pacIerieHus KpaxMaia U OelKoB MoJ AelicTBUEM (pepMEHTOB, 000PYIOBaHUE IS
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
IbIXATEJIbHBIX JBUKEHUM, MOJIEJIA TOJIOBHOTO MO3ra Pa3jIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHrue TKaHEH paCTCHUIN».

JlaGopaTopHas padora «/3ydeHne TKaHel ) KUBOTHBIX.

JlaGopaTopHas padora «/3ydeHre opraHoB IBETKOBOT'O PACTCHUS».

Tema 10. Pa3dMHo:KeHre ¥ pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHUSI OPTaHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecrmoioro  pa3MHOXKEHHUS:  TOYKOBAaHUE,  CIIOPYJISALHS,
dbparmMeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pa3mHoxkeHue. [lonoBbie KieTKu, Wiu rametsl. Meito3. Craguu
Mmeiio3a. [ToBenenne xpomocom B Meito3e. Kpoccunrosep. buonornyeckuii CMbICI
Melo3a W IOJOBOro Iporecca. Melo3 M €ro MecTo B JKU3HEHHOM IMKJIE
OpPraHU3MOB.

[Ipen3aponpimieBoe pasBurue. ['amerorenes y uBOTHBIX. [10JI0BBIE KeEne3bL.
OO0pazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHre ©  3MOpPUOHAIBHOE pa3BUTHE SKUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NHauBHyanbHOE pa3BUTHE OPraHU3MOB (OHTOrE€HE3). DMOPHUOJIOrUs — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgoecenoe u mooenu mopgoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mnOpumepe Jsarywku). JpoOnenume. Tumbel  apoOseHus.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIOMIUX. 3apOJIBIIIEBhIE JTUCTKA
(ractpynsanust). 3akiiajgKka OpraHoB U TKaHEe U3 3apOoAbILIEBbIX JTUCTKOB. B3anmHoe
BJIMSIHUE 4YacTell pa3BUBAIOIIETOCS 3apojbllia (SMOpPUOHANIbHAS MHIIYKIIMS).
3aknaaka IUlaHa CTPOEHUS JKMBOTHOIO KAk pe3yibTaT HMEepapXHUECKHUX
B3aUMOJICHCTBUI T'eHOB. BiusHMEe Ha >MOpPHOHAIBLHOE PA3BUTHE PA3IUYHBIX
(aKTOpPOB OKpYXKaIOLIEH CpPeIbl.

Poct u pasButue XuBOTHBIX. IlocTamMOpuoHanbHBIM mepuoa. Ilpsmoe u
Henpsimoe pas3BuTue. PaszButme ¢ wmetamopdo3oM y O€CHO3BOHOYHBIX U
MMO3BOHOYHBIX >KUBOTHBIX. bBHOJIOrMYeckoe 3HAYEHHE MPSMOr0 U HEMPSIMOIo



pPa3BUTHUSA, UX PACHPOCTPAHECHHE B MpHUPOJE. THIbI POCTa KUBOTHBIX. DaKTOPHI
pEryJsiiuy pocTa )KMBOTHBIX U YyesoBeka. CTauu MoCTAIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uenoBeka. [lepuoabl oHTOreHe3a yenoseka. CTapeHue u CMEPTh Kak
OMOJIOTUYECKHE MPOIIECCHI.

PasMmHoxeHne u pasButue pacteHuil. ['amerodut u crnopodurt. Meiio3 B
KU3HEHHOM IuKJIe pacteHud. OOpa3oBaHMe CHOp B Ipolecce Menosa.
I'ametorenes y pacteHuid. OIUIOOOTBOPEHUME M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. [/[BoiiHOe OII0I0TBOPEHHE Y LIBETKOBBIX pacTteHui. OOpa3zoBaHue u
Pa3BUTHE CEMEHMU.

MexaHn3MBbl PETYJISLAN OHTOIEHE3a Y PACTEHUN U JKUBOTHBIX.

JemoHCcTpanumn

[Toprpetsr: C. I'. Hapamun, X. [HIneman.

Tabmuupr u cxembl: «BereratuBHoe pasMHoOxkeHHe», «Tumbl Oecrnosoro
pa3sMHOXKEHUD», «Pa3zMHOXKEHME XJIAMUJAOMOHANb», «Pa3MHOKEHHE 3BIJICHBD,
«PazmHOXeHue ruape», «Meios3y, «XpomocoMbl», «I'amerorenesy, «CTpoeHue
SUIEKIIETKH U cnepMmaro3oujia», «OCHOBHBIE CTaguu OHToreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butue nArymkm», «JIBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PAaCTEHUI,
«CtpoeHue ceMsH OJHOJONBbHBIX U JBYJOJBHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOM  KamyCTbhl», <OKW3HEHHBIM [UKI MXxa», «KU3HEHHBIA UK
ManoOpOTHUKAY, « KU3HEHHBIN [IUKJI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SULEKIETOK |
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYLIKI.

JlaGopaTopHasi padora «l/3yueHne CTpOEHHs MOJIOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpenapaTaxy.

IpakTnueckass padora «BbisiBIEHHE NPU3HAKOB CXOJCTBA 3apOJIbIIICH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopnass padora «CTpoeHHE OpPraHOB pPa3MHOKEHHUS BBICIIHUX
pacTeHum.

Tema 11. I'eHeTnka — Hayka 0 HACJeACTBEHHOCTH W W3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS U pa3BUTUS TEHETHKM Kak Hayku. Pabotsr T
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€4E€CTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Padotel H. K. KonbnoBa, H. . Basunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHITUS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIM WM PELIECCUBHBIN
NpU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METONIbI ~ TEHETHKH: THOPUIOJOTHYECKHH,  ITMTOJOTUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKUM.

JemoHCcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1.
Basunos, A. H. benosepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel v cxembl: «MeTobl TeHETUKINY, «CXEeMbI CKPEIIUBAHUSD.

Jlabopatopuasi pa6ora «Jlpozoduna Kak OOBEKT T€HETUYECKHX

HUCCIIETOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
MounoruOpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKoH

eanHooOpa3usi rTHOpUAOB nepBoro nokoseHus. [Ipasmino gomMmunupoBanus. Bropoi
3aKk0OH MeHJens — 3aKOH pacIleIUIeHUs INPU3HAKOB. [luTonmornuyeckne OCHOBBI
MOHOTMOPHIHOTO CKpELMBaHus. [ ' unores3a 4yucToThl raMer.

Ananmusupyromee ckpermuBanue. [IpoMeKyTOUHBIM XapaKkTep HACIEeIOBaHUS.
Pacmieruienre npu3HAaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JHuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHiens — 3aKOH HE3aBUCUMOTI'0
Haclle[JOBaHUsl ~ Mpu3HakoB.  lluTosmornyeckue  OCHOBbI  JUTHMOPUAHOIO
CKpELIMBaHUS.

CuemienHoe HacnenoBaHue npu3zHakoB. Pabotel T. Moprana. CuemieHHoe
HACJICOBAHWE T'€HOB, HAPYLICHUE CLEIUIEHUS MEXIy TIeHaMu. XPOMOCOMHAas
TEOpPHsI HACJIECTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIA MEXaHU3M OIPENENICHUs 0J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TreTeporameTHbId I10J. ['eHeTuueckas
CTPYKTypa MOJIOBBIX XpoMOCcOoM. HacnenoBanne nNpru3HakoB, CLHEIVIEHHBIX C ITOJIOM.

I'enoTun xak nenoctHas cucrema. IInenoTponns — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHbI ajulenu3M. B3anmMoAeHCTBUE HEaUIEIbHBIX TI'E€HOB.
KommemeHnraprocts. Onucras. [lonmmmepusi.

I'eHeTyecKMi KOHTPOJIb PA3BUTUS DPACTEHUW, XMBOTHBIX M YEJIOBEKA, a
Takke (U3UOIOTMUYECKUX MPOIECCOB, MOBEICHUS U KOTHUTUBHBIX (YHKIUH.
['eneTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SUH
— Mapa3uT» U «XO35MH — MHUKpPOOMOM». ['eHeTnueckue acneKkTbl KOHTPOJS U
M3MEHEHUS HACJIECTBEHHON NH(POPMAIIUHU B OKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoHCcTpanuun

IToprpetst: I'. Mennens, T. Mopras.

Tabmuiel u cxemsl: «llepBbiit 1 BTOpoit 3akoHBI MeHnaens», « Tpetnil 3akoH
Menpens», «AHanusupyrouiee ckpeniuBaHue», «HemomHoe nOMUHHpOBaHUE,
«CLeruieHHOEe HacleOBaHWE IPU3HAKOB Yy Jpo3opuibl», «['eHeTnka mnomuay,



«Kapuotun uenoseka», «Kapuotun napozopuns»y, «Kapuotunm nTunb»,
«MHOKECTBEHHBIN aJIeIn3M», «B3anmMo1elicTBUE T€HOBY.

O6opymoBanme: MoOAENb IS JCMOHCTPAllMd 3aKOHOB €IMHOOOpa3us
rUOpUIOB TEPBOTO TMOKOJICHHS W pAaclIeIUIeHUs MPU3HAKOB, MOJENb s
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HACJIEIOBAHUS MPU3HAKOB, MOJENb IS
JEMOHCTPALUH CLEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHMKPOCKOI,
MUKpomnpenapar: «Jpozodumnay.

IIpakTuyeckas paGora «l3yyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUsA y AP030(DUIIbD».

IIpakTuyeckas  paGora  «M3yueHue  pe3ynbTaToOB  JUTHOPUIHOTO
CKPEIIUBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeAbl npu  (popmupoBaHUM (PEeHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHBIE NMPU3HAKU. Busl
W3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHAS.

MoaudukanrmonHas W3MEHYMBOCTh. Ponb  cpenbl B (OpMHpPOBAHUU
Moau(uKaMoHHON M3MeH4YnBocTU. Hopma peakumu npusnaka. BapuanmoHHBIN
pan u BapuarmoHHass kpuBas (B. Moranncen). CpoiicTBa MOIU(PUKAIIMOHHOM
U3MEHYUBOCTHU.

I'enoTunuueckass ”3BMEHYUBOCTh. CBOMCTBA FT€HOTUMUYECKON N3MEHYMBOCTH.
Buabl TeHOTUTTMYECKON N3MEHUYMBOCTHA: KOMOMHATHBHAS, MyTAIITHOHHAS.

KomOuHaTtiBHas W3MEHYMBOCTh. Mei03 M MOJOBOM MpollecC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POIh KOMOMHATUBHON M3MEHUYMBOCTHU B CO3/IaHUU
TF€HETUYECKOr0 pa3HOOOpa3us B Mpeiesiax OJTHOTO BU/A.

MyTainmoHHass W3MEHYMBOCTh. BHIbl MyTalnuili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHbIE MyTalMU. SaepHble WU
quToIIa3MaTuyeckne myrauuu. CoMaTU4YeCcKUE W MOJoBble MyTauuu. [IpuunHbI
BO3HUMKHOBEHUsI MyTanuil. MyTareHsl HW WX BIHWSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTH MYTALIMOHHOTO MpoUecca. 3aKOH TOMOJIOTMYECKUX PSAOB B
HacnencTBeHHOM u3MeHunBocTu (H.M. BaBunoB). BHesimepHass U3MEHUYMBOCTh U
HACJIEICTBEHHOCT.

Onuecenemuxa U ONUSEHOMUKA, pOJb dNULeHemuyeckux @axkmopos 6
HAC1e008anUU U USMEHYUBOCMU PeHOMUNUUECKUX NPUSHAKOE Y OPSAHUIMOS.

JdemoHCcTpanuun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuupr u  cxembl: «Bumbsl u3meHunBocTH», «MoaudukanuoHHas
U3MEHYUBOCTDHY, «KombOunaTuBHas U3MEHYUBOCTDY, «Meio3,
«OmnogotBopenuey, «I'eHeTnueckue 3a00eBaHMs YeToBeKa», « Buabl MyTanuiny.



O6opynoBaHue: XuBble U TepOapHbIe SK3EMIUIIPhl KOMHATHBIX pPacTEHH,
pucyHku (doTtorpaduu) KUBOTHBIX C PA3TUYHBIMHA BHIAMH H3MEHUYHUBOCTH.

JlabopaTtopHast paborta «HccnenosBanne 3aKOHOMEPHOCTEN
MOJAU(PUKALMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psina U
BAPHUALIMOHHON KPUBOW.

[IpakTnyeckas padora «Myrtanun y apo3odunabl (Ha TOTOBBIX
MUKpOITpenaparax)».

Tema 14. I'eneTuka yesoBeka

Kapuorun wenoBexka. MexayHapoaHas mporpaMma HUCCIECOOBaHHS TE€HOMA
yejnoBeka.  MeTroabl  M3Y4YEHHsT TEHETMKM  YEJOBEKAa: IEHEATIOIMYECKHU,
OJIM3HEIOBBIM, IIUTOr€HETUUECKUI, MOMYJISALIUOHHO-CTAaTUCTUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHUIIA!
NOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I[P-ananu3a. HacnenctBenHbie 3a001eBaHus YenoBeKa. [ eHHbIe 1 XpOMOCOMHbBIE
Oone3HM 4YenoBeKa. bONe3HW C HACIEICTBEHHOW MPEApacIioNoXEeHHOCTHIO.
3HayeHne MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a0oneBaHui 4YemoBeKka. MeanKo-TeHeTHIeCcKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IOHSATHE «TE€HETHYECKOTO Ipy3a». ITUUYECKUE ACTIEKThI UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckue ¢GakTOphl TOBBINICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3UYIECKOMY U XMMHYECKOMY 3arpsi3HEHHIO OKpyXaroied cpenbl. ['eHeTnueckas
IPEAPACIOJIOKEHHOCTD YEIOBEKA K MTaTOJIOTHUSIM.

JdeMoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun uvenoBeka», «MeToJbl U3y4eHHUS] TE€HETUKHU
yesnoBekay, «I'eHeTnyeckue 3a00J1€BaHUs YEIOBEKay.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJOCIOBHON.

Tema 15. Cenrekniusi opraHnu3mMoB

JlomecTuKanus W CEJICKUUs. 3apOKICHUE CEIEKIMH UM JOMECTHUKALUU.
Yuyenne H. WM. BaBmmoBa o lleHTpax m0pOUCXOXKIEHUS © MHOT000pa3us
KYJIbTYpPHBIX pacTeHuil. PoJsib cenekunn B CO3/1aHUM COPTOB PACTEHUU U TMOPOL
#*uUBOTHBIX. CopT, MmOpoAa, IUTaMM. 3aKOH TOMOJIOTUYECKHX pSAJIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaBuioBa, ero 3HaueHue A
CEJICKIIMOHHOM paboThI.

Metonabl ceneKIMOHHOM paboThl. MCKyccTBEHHBI OTOOp: MacCOBBIA U
VHJIUBUY AJIbHBIM. DTarel KOMOUWHAIIMOHHOMN CEJICKIIUU. HUcnbiTanue
npousBoaMuTeNed MO MNOTOMCTBY. OTOOp MO TE€HOTHUIY C IOMOIIBIO OIEHKU
(eHoTuNa NOTOMCTBA U OTOOP MO FeHOTUITY ¢ ToMolbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ]  CEJIEKUHMOHHOM  paloThl.
PannanmoHHbI 1 XMMHYECKUN MyTareHe3 Kak NCTOYHUK MYTAlUi Y KyJbTYPHBIX



dbopm opranm3mMoB. lcmonb3oBaHWE TEHOMHOTO PEIAKTUPOBAHUS W METOJIOB
pexoMOuHaHTHBEIX JIHK 17151 mosmydeHust iCXOAHOro Marepuarna sl CeIeKIUU.

[Tonyuenue MOJIUTIIIOUIOB. BuyTtpusungoBas ruOpuan3aLus.
bnuskoponcTBeHHOE — cKpeniuBaHue, WM MHOpuauHr.  HeponctBeHHoe
CKpeuiuBaHue, win ayTopuauHr. ['ereposuc u ero npuuuHbl. Hcnonb3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeomonenne Oecruioaus
MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CETICKIIUNA PACTEHUHN U )KUBOTHBIX. «3e1éHas
DesonoOYUAY.

CoxpaHeHHe U U3yYEHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKUX pOAMYENd i1 CO3JaHUs  HOBBIX COPTOB W THOPHUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. /3yuenue, coxpanwenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX
8 Yesax YAVUUeHUs CYUecCmeyiomux U co30anusl HO8blX HOpoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpUMEeHeHUeM COBPEMEHHbIX MemOo008 HAYUYHLIX UCCLe008AHUL
nepeoosulx uoel U NepCneKmusHbIX MexHON02ULL.

JemoHCcTpanumn

IToprpersr: H. U. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuupl u cxembl: «L{eHTpbI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKHUX PSJO0B B HACIEICTBEHHON N3MEHUYUBOCTHY,
«MeTtoabl cenekiumy, «OTnanéHnas rudpunuzanus», «MyTareHes».

JlaGopaTopHasi padora «3yueHne cOpTOB KyJbTypPHBIX PACTEHUWA U MOPOJ
JOMAIIHUX )KUBOTHBIX).

JlabopaTopHas padora «/3yyeHrne METO0B CEJICKIIMN PACTCHUIN».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUD».

Ikckypeusi «OCHOBHBbIE METOABI M JOCTHXKEHUSI CEJIEKIUU PACTCHUU WU
KUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHILIMIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN yYacTOK, B TEIUIMYHOE XO3SIMCTBO, B J1a0OpaTOpUIO
arpOyHUBEPCUTETA WM HAYUYHOTO LICHTPA)».

Tema 16. BuoTexHo/I0THS U CHHTETHYECKAS OMOJIOTHS

OOBEKTBI, UCHOJIb3yEMbIE B OHUOTEXHOJIOTMU, — KJIETOYHBbIE U TKAHEBBIC
KYJbTYpBIL, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpaguumonHas
OMOTEXHOJIOTHS:  XJIEOOMNEUYEeHHEe, TMOJyYEeHHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOJENnHe. Mukpoouonornueckuii cuHTe3. OOBEKTBI MHUKPOOHOIOTHYECCKUX
texHojorui. [Ipon3BoACTBO O€Ka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C LEJIBIO MOJyYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTpeyarorecs B Ipupoie OMOCUHTETUYECKUE Ty TH.



Kinerounas unxenepus. Meroasl KynbTypbl KIETOK M TKAHEW PAaCTEHHU M
KUBOTHbIX. Kpuobanku. ComaTudeckass ruOpuau3aluss W COMATUYECKUM
smOpuorenes. lcmonb3oBaHue TaljoOWIO0B B CeNEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumel. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PekoHCTpykuus
AVNLEKIIETOK U KIOHUPOBAHUE JKUBOTHBIX. METOA TpaHCIUIAHTALUU SAEP KIETOK.
Texnonocuu 0300po6enus, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOoCcOMHass W Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomouHanTHbeIx JIHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTMKEHUsT W NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOM  HH)KEHEPHHM.
DKOJIOTHYECKHE U ATHUECKHUE MTPOOIEMbI T€HHOW NHKEHEPHUH.

MenunuHckue 6unorexHojoruu. [loctrenomuas uudporas meauruaa. [11P-
JIUArHocTMKa. MeTaOOoJOMHBIN aHalW3, TEHOLUEHTPUYECKUH aHajdu3 MpoTeoMa
YEeJI0BEKAa Uil OLEHKM COCTOSIHHSA €ro 340poBbs. lcmosb30BaHHE CTBOJIOBBIX
kinetok. TapretHas Tepanust paka. 3D-Ouommkenepuss g pa3pabOTKu
(byHIaMEHTaNbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/1aHUs KOMILIEKCHBIX
TKaHEel COoueTaHWeM TEXHOJIOTMM TpEXMEpPHOro OMONMPUHTHHTA U ckad@oaguHra
JUTSL PELLIEHUS 3a/1a4 [IEPCOHAIU3UPOBAHHON MEIULIUHBI.

Coznanne BEKTOPHBIX BaKIMH C IENbl0 0OecredeHus] KOMOMHHPOBAHHOU
3amuThl OT Bo3Oyauteneit OPBU, ycraHoBieHHME MOJEKYJSPHBIX MEXaHHU3MOB
¢dbynkunonupoBanusi PHK-conepkaimx BUPYCOB, BBI3BIBAIOUIMX O0CO00 OMacHbIE
3a00s1€BaHuUs YEIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu

Tabmuupl u cxemsl: «/cnoap30BaHNE MUKPOOPTAHU3MOB B IPOMBIILIEHHOM
pou3BOACTBEY, «KneTounas unxenepus», «l eHHass HHKEHEPUD).

JlabopaTtopHnasi padora «/3yueHue oObeKTOB OMOTEXHOJIOTUIY.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCIBIX IPOLYKTOBY.

JKekypeusi «bHOTEXHONOTHMS — BaKHEWIIAash MPOU3BOJAUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOACTBO)».

11 KJIACC

Tema 1. 3apokaneHne W pasBUTHE 3BOJIOIMHOHHBIX MPEACTABJIECHHUH B
onosorum

OpomonnoHHas teopus Y. Jlapuna. IIpenanocwliku BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nestenbHocTh Y. /lapBuHa.

JIBYOKy1IM€E CUJTBI 3BOTOLMH BUIOB 110 Y. JlapBHHY (BBICOKAas MNHTEHCUBHOCTD
pPa3MHOXKEHUS OpPraHW3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYLLECTBOBaHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmenne cuaTeTHUecKO Teopuu HIBomoruu (CTD). HelitpansHas
Teopuss sBomionuu. CoBpeMeHHas SBOJIOIUOHHAs Ouonorus. 3HaYeHHUE
HBOJIIOLIMOHHON TEOPUU B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsl: Apucrorens, K. JIunnen, K. b. Jlamapk, 3. XK. Cent-Unep, K.
Kioswe, Y. Hapsun, C. C. UerBepukos, W. U. [lImansraysen, . Xonneiin, . K.
benses.

Tabmuupr um cxembl: «Cucrema sxuBoil mnpuponbl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymiecTB (mo Jlamapky)», «MexaHusm QopMHUpOBaHUs
IpUCHOCOOIeHN y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapipyta mytemectBus Y. Jdapsunay, «Haxonku Y. lapBunay, «@opmbl 00pbObI
3a cymiectBoBaHue», «llopoapl romy6Geit», «Muoroodpasue KyJabTYpHBIX (opM
KarmycThl», «[10popl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOILIEHUS MABUXKYIIMX CHJI DBOJIIOLIUI,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIIOLIUN.

Tema 2. MuKkpo3BoIIOLMS U €€ pe3yabTaThl

[TonmyyAuMs Kak 3neMeHTapHas eIuHHIA 3BOIIOLIUU. COBpEMEHHbBIE METObI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyisuui. M3meHenue
reHooHJla TOMYJSMUKA KAaK 3JIEMEHTAPHOE SBOJIOLMOHHOE SIBJICHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DOneMeHTapHbIe (DAKTOPHI (IBIKYIIWE CHJIBI) SBOJIONWW. MyTallMOHHBIN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJeHHblE M3MEHEHMs] 4YacToT aieiaed B mnomyssauusx. Oddexr
OocHOBatelsl. Ipgexm Oymwvirounoco eopaviuika. CHUdNCEHUe 2eHemuyecKo2o
pasnoobpazus: npuuunsl u cireocmeus. llposenrenue s¢ppexma Opeiigha 2enos 6
oonbuwux U manelx  nonyiayuax. Murpamun.  V30msMmus  mOmyJsSui:
reorpaduueckas (mpocTpaHCTBEHHAs), OMoJIorndyeckas (pernpoayKTHBHAs).

EcrectBennbiii oTtOOp — HampaBiswonmi Qakrop sBomonun. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUH, CTAOMIU3UPYIOIIUN,  pa3phIBAIOIINN
(mu3pynrtuBHbIi). ITooBoM 0TOOp. BO3HMKHOBEHME W 3BOJIOLHUS COLUAIBHOIO
MOBE/ICHUS ’KUBOTHBIX.

[Ipucnoco0aeHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHMKPOIBOJIOLHUHU.
Bo3nukHoBeHHe  mpucnocoOieHud y  opraHusmoB.  Apomopdo3sl U
uanoagantauud. [IpuMepsl mpucnocoOieHnit y opranu3mMoB: MOP(OIOTrHIECKHe,
dusnonornueckue,  OMOXMMHUYECKHE,  ToBeneH4Yeckue.  OTHOCHUTEIHHOCTH
IPUCIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBanue Kak pe3yJsibTar
MUKpOABOMIOIMHU. M3omsius — kitoueBod (aktop BumgooOpazoBanus. Ilytu u
CIIOCOObI BHJ1I000pa30BaAHMUS: aJJIONaTPUUYECKOe (reorpaduueckoe),



CUMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monuIuIOnIU3anus,
rubpuan3aims). JmuTeabHOCTh SBOIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOpa3usl.

Pons  sBONIOLMOHHON Ouosornu B pa3pabOTKEe HAyYHBIX METOJIOB
coxpaHeHus:i 6Mopa3zHo0Opazusi. MUKPOIBOJIOLMS M KOIBOJIIOLMS Mapa3uTOB U UX
X03sieB. MexaHu3Mbl (OPMUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBHOBI ¢ HEH.

JdeMoHcTpanuu

IToptpetsl: C. C. UerBepukos, 3. Malip.

Tabmuupr u cxembl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomynsiuonHas
CTpyKTypa Buaa», «Cxema mposiBieHus 3akoHa Xapau—BaitnOepray», «JIBmxkyiine
CHJIBI 3BOJIOLUNY, «IKOJIOTHYECKass M30JSIUS MOMYJSIIUA CeBaHCKOU (hopemny,
«l'eorpaduueckass UW30JSA1MSA  JIMCTBEHHMIIBI CHUOUPCKOM U JIMCTBEHHUIIBI
naypckoi», «llomymsauroHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U XKEPTBY», «CxeMa
JACHCTBHUS eCcTEeCTBEHHOro ot1bopay, «DopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«nnycTpuanbHelii MenaHu3M», «KuBble uckornaemslie», «[IoKpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Duznonornueckue amantanuny, «lIpucnocobleHHOCT, OpraHu3MoOB U €€
OTHOCUTENBHOCTHY», «Kpurepun Buaa», «Bunel-nBoiinnkm», «CTpyKTypa BuAa B
npupone», «CrnocoOsl BUI000pa3oBanus», «l'eorpaduueckoe BUI00Opa3oBaHME
TpEX BHUIOB JaHIBILIEH», «DKOJOTHYECKOE BHI000pa30BaHHE BUAOB CHHHUILD,
«ITonunnounel pacrenuit», «KanycTHo-peneunblil ruopumy.

O6opynoBanue: repoapuu pacTeHU, KOJJIEKIIMA HACEKOMBIX, dyuesa NTHUI] U
3BEpeil ¢ mMpuMepaMu pa3IMYHbIX NPUCIOCOOJICHUH, 4Yydella NTUI[ U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIUXCS
Pa3JIMYHBIMU CIIOCOOAMH.

JlaGopaTopnasi pa6ora «BbisiBieHHE HW3MEHUMBOCTH Yy 0CO0€H OJHOTO
BUJIA».

JlaGopaTtopnass  pabora  «lIpucnocobneHuss  opraHu3smMoB U HUX
OTHOCHUTEJIbHAS LEIECO00PA3ZHOCTDY.

JlabopaTopnass paGora «CpaBHEHHE BHIOB 1O MOP(POIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BOJIIOLNS U €€ pPe3yJibTAThI

Mertonsl Hu3ydeHHs] Makpol’BOMOUMHU. [lalleOHTOIOrMYECKHE  METOAbI
uzydenus osBomouud. llepexomubie ¢GopMbl U UIOTEHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaduueckue meTonpl u3yudeHus 3BosonUU. CpaBHeHHE (IOPHI U
(dayHpl MaTtepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emiau. Bumsi-
SHAEMUKHU U PEIIUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIbHO-MOP(OJIOrHIECKHE METOAbl U3YyUEHUS
3BONIIOLMU. ['€HEeTHYeCKne MEXaHW3Mbl 3BOJIIOLIMM OHTOTEHE3a M IOSBICHUS
SBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPTaHBI.
PynumenTtapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHME W  MaTeMaTHYeCKhe  METOAbl  M3YYEeHHsS  SBOJIOLHUU.
['omonoruynsie TeHbl. COBpEeMEHHBbIE METOABl MOCTPOCHUS (PUIOTCHETUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MyTalli{ U YBOJIFOIUS TEHOMOB.

OO01ue 3aKOHOMEPHOCTH (TIpaBUiIa) IBOMIONUU. [Ipunyun cmenvt QyHKYuUIL.
HeobOpatumocTs 3BosonMK. AjnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIFOLUY.

JemoHCcTpanumn

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

Tabmuupbl 1 cxembl: «DUIOreHETUUECKUI Psil JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yobie  smiepb»y,  «Creronedans»y,  «Pununodute»y, «CemeHHBIC
nanopoTHUKM», «buoreorpapuyeckue 30HbI 3emuu», «/peli KOHTHHEHTOBY,
«Penuktey, «HavanmpHble CcTaauu 53MOpPUOHAIBHOTO PpPa3BUTUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAIOTMYHBIE OPraHbl», «PynMMEHTH,
«ATaBuU3MbB», «XpPOMOCOMHBIE HaOOpbl YeNOBEKa W IIMMMaH3e», «lJ1aBHbBIE
HAIPAaBIICHUS IBOJTIOLUNY, «O01IME 3aKOHOMEPHOCTH IBOTIOLIMN.

OO6opymoBanue: KOJUICKIIMU, TepOapuu, MYJSDKH HCKOIMAeMBIX OCTaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKI[UM HACEKOMBIX.

Tema 4. IIpoucxo:kaenne u pa3BuTue >KU3HA HA 3emuie

Hayunble rHUnoTe3sl NPOUCXOXKIEHUA KU3HM Ha 3emiie. AOHOreHes u
naHcrnepmus. /JJoHaydHble MPEACTABICHUS O 3apOKJICHUU KU3HU (KPEALOHU3M).
I'mnoTe3a NOCTOSTHHOrO caMO3apOKICHUS )KU3HU U €€ orpoBepkeHue onbitaMu O.
Penu, JI. Cnannanmanu, JI. [Tactepa. [IponcxoxaeHue ®u3HU U aCTPOOHOIIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAH. IImanerapHas
(reoyoruueckas) SBOJIONUSA. XUMHYECKas »dBOJIONUSA. AOHWOTSHHBIH CHHTE3
OpraHu4eckux BemiecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpmn.
OOpazoBanue mnoiaumMepoB U3 MoHoMmepoB. KoarnepBatHas rumnoreza A. W.
Omnapuna, runoresa nepBuyHoro 0ynboHa JIx. XosjeitHa, reHeThdecKasi runoTes3a
I'. Ménnepa. Pubosumer (T. Uek) m tumoresa «mupa PHK» V. T'mubepra.
dopmupoBanue MeMOpaH 1 BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopusa 3emnm u Meronapl €€ wuszyudeHus. lckomaeMble OpraHUYECKUe
ocrarku. ['eoxpoHosnorus u e€ Meroabl. OTHocuTenbHas U  aOCOIIOTHAs
reoxXpoHosiorus. ['eoXpoHoIornyeckas mKana: 30Hbl, 3pbl, IEPUOIbI, TOXU.



HauvanpHble 3Tambel opranndeckoi sBoirouuu. [losiBIeHHME W 3BOJIOLIHS
MEPBbIX KJIETOK. DBOJIONUS MeTa0onau3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
CrpomaronuTtsl. [IpokapruoTsl U 3yKapHUOTHI.

[Ipoucxoxaenne 3ykaproT (CMMOMOTEHE3). DBOIIOLUOHHOE TPOUCXO0XKICHUE
BUPYCOB. [IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOLMH BBICIIUX pacTeHUui. OCHOBHBIE apoMop(ho3bl
pactenud. Bpixoxm pactenuii Ha cymry. IlosiBieHHe CIIOPOBBIX pACTEHUH U
3aBoeBaHME uMH cylmd. CeMeHHble pacTeHus. [IpOMCXOXKIEHHE IBETKOBBIX
pacTeHUN.

OcCHOBHBIE 3Tambl JBOJIONUHN KUBOTHOTO Mupa. OCHOBHBIE apomMopho3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3HB B BOAE. DBOIIOLHNS MMO3BOHOYHBIX.
[Ipoucxoxaenne ampuodbuii u pentunuil. IlpoucxoxneHve MIECKONUTAIOMIUX U
ntutl. [lpuanun kmoueBoro apomopdosa. OcBoeHHEe OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazuTtne xu3HM Ha 3emiie MO 3paM U MEPUOJAM: apXeu, MPOTEpPO30M,
najgeo3ou, Me3030M, kahHozoM. OOmas XapakTepucThka KiIumaTa U
reoJIOrH4ecKuX mnporeccoB. [losiBieHME M pacuBET XapaKTEPHBIX OPTraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — 3KOJIOTMYECKHE KPU3HCHI Mponuioro. [IpuumHel u
CIEACTBUSL MAacCOBBIX BbIMHUpPAaHHI. COBPEMEHHBIN SKOJOTMYECKUA KPHU3HC, E€ro
ocobenHoctH. [IpoGiaema coxpaneHus 6nopazHooOpa3us Ha 3emiie.

CoBpemeHHas cuctema opraHudeckoro mupa. IlpunHnumnel knaccudpukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE FPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

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

Tabnue u cxembl: «CxeMma omnbita @. Penny», «Cxema onbita JI. [Tactepa no
W3YUYEHUIO camMo3apoxaeHus xu3Hmw», «Cxema omeita C. Mumepa, I'. IOpuy,
«JTanbl  HEOPraHWYECKOW  HBoIoLMN»,  «l'€oXpoHoNOrMyeckas  IIKanay,
«HauanpHble 3Tanbl opraHM4eckoi 3Bosouun», «Cxema o0pa3oBaHUsl DYKapHOT
nyTéM cumoOmoreneza», «Cucrema >KUBOW TpUPOAsDy, «CTpoeHHE BHpYyCay,
«Apomopdossl  pactenmity, «PuHHOGUTE), «OIHOKIETOYHBIE BOIOPOCII,
«MHoroKkneTounsle Bojopociam», «Mxm», «llanmoporHukm», «l'oJoceMeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS IKUBOTHOTO
Mupa», «ApomMopdossl KUBOTHBIXY», «lIpocteiimmey, «KuIedHOMONMOCTHBIE,
«IInockue YEpBU», «YneHucToHorue», «PEIOBI, «3eMHOBOTHBICY,



«IIpecmbikaromuecs», «lItumppy, «Miekonuraromme», «Pa3BuThe KU3HU B
apxeuckou spe», «Pazsurue )XuU3HM B IPOTEPO30MCKOMN 3pe», «Pa3BUTHE KNU3HU B
ITAJIC030MCKOM 3pe», «Pa3BUTHE )XKU3HU B ME3030UCKOM 3pe», «Pa3BUTHE )KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repdapuyd pacTEHUM pa3IMYHBIX OTAEJIOB, KOJUJIEKIUU
HAaCEKOMBIX, BJIAKHBIC IIPEIapaThl )KUBOTHBIX, PAKOBUHBI MOJUIKFOCKOB, KOJUIEKLIUH
WUITIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyyeja ITHL U 3BEpEW,
KOJUIEKIIMM OKAMEHEJNIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSKH OPraHUYECKHX
OCTaTKOB OPraHU3MOB.

Bupryansnasa  sa0oparopHas padora «MoaenupoBaHUE — OIBITOB
Mumnnepa—tOpu o u3yueHuto abMOreHHOro CUHTE3a OPraHUYECKUX COSIMHEHUN B
NEPBUYHOI aTMochepe».

JlaGopaTtopnasi padora «J3yueHrne M ONMCaHHE HCKOIMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «M3ydenne ocoOeHHOCTEH CTPOEHHSI pACTEHHI
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3ydenne ocoOEHHOCTEH CTPOEHHS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJa0BeKa — AaHTPOINOTeHe3

Paznensl u 3anaun aHTpONOIOTMU. METOIBI aHTPOIIOJIOT U H.

CraHOBNIEHHE NPEACTABICHUA O MPOUCXOKICHUU 4elIoBeKa. Pennruno3Heie
B033peHusA. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTBO yenoBeKa ¢ KUBOTHBIMH. CHCTEMATUYECKOE MOJIOKEHNE YETTOBEKA.
CBugerenscTBa  CXOACTBA  YEJOBEKA C  JKMBOTHBIMU:  CPaBHHUTEJBHO-
Mopdonoruueckue, AMOPHOJIOTUYECKHE, (bu3M0I0r0-6MOXUMHUECKHE,
noBefeH4Yeckrue. OTIIMYMA YEIOBEKa OT KUBOTHBIX. [IpsIMOX0KI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBL.

JBmkyne cuiibl ((pakTopbl) aHTPOMOreHe3a: OMOJIOTUYECKUE, COLIUATbHBIE.
CooTHolIeHre OMOJIOTHYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbBIE CTaJAMM AHTPOINOreHe3a. PaHHHE uYenoBeKOOOpa3HbIe 00€3bsSHBI
(IPOKOHCYJIBI) U PaHHUE MMOHTUIBI — OOIIHE MPEJKH YeJIOBEKOOOPA3HBIX 00€3bsH U
moAeh. ABCTPAIONIMTEKN — IBYHOTHE MPEAKHU JitoJei. YeloBek yMenbli, nepBbie
M3TOTOBJICHHS OpyAud TpyJa. YenoBeKk NpsIMOXOISAIINNA U MEPBBIA BBIXOJ JIIOIEU
3a  mpenmensl  Adpuku. YemoBek reimenvOeprckuii  — 00mMMIA  TIPEIOK
HEaHJIEPTaJbCKOr0 YEJIOBEKA U YEJIOBEKAa pa3yMHOro. UeloBEeK HEaHAECPTAIbCKUN
KaK BUJ JIFOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a nmpeaenamMu AQpUKH.
[Tameorenerrka u najgeoOreHOMMKA.



DBOJIIOLMSI COBPEMEHHOTO 4esoBeKa. EcTecTBEHHBIM OTOOp B MOMYJISLUAX
yenoBeka. MyTaunoHHbIH mporecc U noiaumopusm. [lonmynsiuoHHbIE BOJHBI,
aperid reHoB, murpanus u «3HQeKT oCHOBATENS» B MOIMYJSILUIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacel. [loHarne o pace. bonpmme pacel: eBpomneouHas
(eBpaswmiickasi),  aBCTpajlo-HErpoujHas  (PKBATOpUANbHAS]),  MOHTOJOUIHAs
(a3marcko-aMepuKaHcKasi). Bpems u myTu paccelieHHsl 4YelIoBeKa IO IUIAHETE.
EnuncTBO  4yenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTb — pacu3Ma.
[TprcnocoOIeHHOCTh 4YeNOBEKAa K pa3HbIM YCIOBUSIM OKPY’KAIOLIEH Cpensl.
BnusiHue reorpaduueckoil cpenpl U Apelida TreHOB Ha MOpPQOJIOTHIO U
(bU3HONOTHIO YeIOBeKa.

MexauciuIuinHapHble  MeToabl B (U3WYecKodl  (OMOJIOTHMYECKOi)
AQHTPOIIOJIOTUU.  OBOJIIOLMOHHAs ~ AHTPOIOJIOTHS M NAJEOAaHTPOIIOJIOTHUs
YeJIOBEUECKUX NOMYJsUUi. bruoconuanbHble MCCIEN0BAaHUSA IPUPOABI YEIOBEKA.
HccnegoBanue KO3BOIIOLMUN OMOJIOTHYECKOTO U COLIMAIBHOTO B YEIOBEKE.

JemoHCcTpanumn

IToprpetsr: Y. lapsun, JI. Jluku, . 4. Pornacknii, M. M. I'epacumos.

TaOmuups! 1 cxemsl: «MeTozbl aHTPOIOJIOTUNY, «I 0JIOBHOM MO3I YeIOBEKay,
«YenoBekooOpa3Hble 00€3bsHb, «CKENeT YeIoBeKa M CKEJIEeT IIMMIIaH3e»,
«PynMMeHTBI 1 aTaBU3MBbD», «JIBHKYIIIHE CHIIBI aHTPOIIOT€HE3a», « DBOIIOLUOHHOE
IpEeBO  YENOBEKa», «ABcCTpanonurek», «YemoBek  yMmenbli», «Yemosek
OPSIMOXOASAIINIDY, «JleHucoBckui yenoBek» «Heannepransupn, « KpoMaHbOHIBD),
«IIpenku yenoBeka», «OTanbl HIBOJIOLUHI YEIIOBEKA», «Pacel yenoBekay.

O6opynoBaHMe: MyJSKHM  OKaMEHENOCTEeH, IpPeaIMEeTOB MaTepuaabHOU
KyJIbTYpbl TpPENKOB ueJOBeKa, penpoaykiuuu (pororpaduu) KapTUH C
MU(DOJIOTMYECKUMU H OMONEHCKUMHU CIOKETaMU TMPOUCXOXKICHUS YEJIOBEKa,
¢doTorpadyy HaX0JOK HCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEI0BEKa, MOJEIIb
gyepena 4ejJ0oBEeKa M 4Yepena IIMMIAH3€, MOJENb KHUCTH 4YEeJIOBEKa W KUCTU
LIMMIIaH3€, MOJEJIH TOPCa MPEAKOB YEIOBEKA.

JlabopaTopnass padora «/I3yueHue ocoOeHHOCTEW CTPOCHHs CKeleTa
YEJIOBEKA, CBSA3AHHBIX C MPAMOXOKICHUEM.

IIpakTHyeckas padora «/3ydeHue 3K0JIOrM4EeCKUX aJallTalli YEIOBEKay.

Tema 6. JkoJiorusi — Hayka O B3aHMOOTHOILIEHHMSIX OPraHM3MOB H
HAJOPraHU3MEHHBIX CUCTEM C OKpY:Kamllei cpeaou

3apoxkaeHue u pa3BuTHe 3kojoruu B Tpyaax A. I'ymOonbara, K. @. Pynbe,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. Cykau€éBa. Pa3znensl u 3agaum
sKosoruu. CBs3b 3KOJIOTHHU C APYTUMHU HayKaMHu.



Metoasr sxonoruu. [loneBble HaOMIOAECHUA. DKCIEPUMEHTHI B HKOJIOTHH:
npupoaHble W JabopaTopHble. MopaenupoBaHue B OSKOJIOTMH. MOHUTOPUHT
OKpY>Kalolllel Cpe/ibl: JIOKAIbHbIN, pETHOHANIbHBINA U I100abHBIN.

3HaueHUE OKOJIOTMYECKUX 3HAHUW I YEJIOBEKa. DKOJOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€M 4esnoBedecTBa ¢ Npupoaoil. PopmupoBaHue
JKOJIOTMYECKOM KYJIBTYPbI U OKOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.

JemoHCcTpanumn

[Toptpetri: A. I'ymbonear, K. @. Pynse, H. A. Ceseprios, O. ['ekkens, A.
Tenciu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl skonoruny, «Cxema
MOHHTOPHUHIA OKPY>KAIOLEH CPEIbI».

JlaGopaTopHuas padora «3yuenue METOJIOB JKOJIOTUYECKUX
HUCCIIETOBAHUI.

Tema 7. Opranusmsbl 4 cpeaa OOUTAHUSA

Dkojorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Knaccudpukanus
HKOJIOTMUYECKUX (HaKTOPOB: abuoTHUECKHUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAEWUCTBUA 3KoJormdyeckux Qaxtopos. IIpaBumo munumyma (K.
npenrens, 0. JIubux). TomepaHTHOCTb. DBPHUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢akroppl. CBeT Kak sKkonoruueckuii axrtop. [eiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pPacTeHMI W >KMBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUTrHalbHasi pOJib CBETA.
doTonepruoin3m.

Temmneparypa kak skosioruyeckuii dakrop. JleiicTBue Temmeparypsl Ha
opranu3Mmsbl. [oOMKHUIOTEpMHBIE U1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skonormueckuit ¢daxrtop. Ilpucmocobnenus pacTeHuit K
nojaJiep>kaHuio BojgHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Boze. [IprucrnocoOeHust KUBOTHBIX K U3MEHEHUIO BOJITHOTO PEKHUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAsA, MOYBEHHAs,
INyOMHHAasT  MOANOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  (PU3NKO-XMMHUYECKHE
O0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucnocoOsieHus OpraHU3MOB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemnHue u BHyTpeHHHE pPUTMBL. CyTOUYHBIE U
rOAu4Hble PUTMBL. [IpHucrnoco6eHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUU KU3HU.

XKuznennsie Qopmbl opranuzMoB. [loHsiTue O JKU3HEHHOW (Qopme.
XKuzHeHnHsie POpMbI pacTEHUM: JEPEBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re00MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJCHCTBUIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapazutusm, koomnepanus,
MYTYyalu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢dabpuueckue). 3HAYCHUE
OMOTHUYECKMX B3aUMOJICHCTBUN JJIsi CYyIIECTBOBAaHUS OpPraHU3MOB B Cpene
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdeMoHCcTpanuu

Tabmuupr U cxembl: «2Jkonorudeckue (axropb», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DU3MOIOTHUECKUE aJanTalluu
KUBOTHBIX», «Cpenpl o00UTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennole  Qopmbl  pacTeHui», «KusHeHHbIE  (HOPMBI  SKMBOTHBIX),
«JKocucTeMa NIMPOKOIUCTBEHHOTO JIeca», « DKOCUCTEMA XBOMHOTO Jiecay, «Lenn
nuTaHus», «XuuHudectBo», «llapasutuzm», «Konkypenmus», «CumOnosy,
«KommeHcanmuzmy.

ObopynoBanue: repOapu pPAacTEeHUM M KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BJIMSHUIO PAa3IUYHBIX OKOJOTMYECKUX (PAKTOpOB, repOdapuu CBETOIIOOMBBIX,
TEHETIOOMBHIX M TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIIOOMBBIC, TECHETIOOMBHIC H
TEHEBBIHOC/IMBBIE KOMHATHBIC PACTEHUS, TepOapuu W KOJUICKITUU TEIIOTIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMYUBBIX PACTEHUM, Uyuesna MTUIl U 3Bepeil, repdapuu
pacTeHul, oTHOCSIIMXCS K rurpoduram, kcepopuraM, me30puTaM, KOMHATHBIE
pacTeHusi aHHBIX TPYMI, KOJUICKIIMHU KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpenax,
repOapuM W KOJUICKIIMM PACTeHWH W JKMBOTHBIX, OOJAMAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSM YCIIOBUHM >KU3HH, repOapuu u
KOJUIEKI[UM PACTEHHM M JKUBOTHBIX PA3JIMYHBIX U3HEHHBIX (OPM, KOJUIEKUUU
’KUBOTHBIX, YYACTBYIOIIMX B PA3IMUHBIX OMOTUUYECKUX B3aUMOIECHCTBUSAX.

JlaGopaTtopnasi pabora «BbigBiIeHUE NPUCTOCOOJIEHUNH OpPraHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTtopnasi pabora «BbigBiIeHUE NPUCTOCOOJIECHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD).

JlaGopaTtopnasi paGora «AHATOMHUYECKHME OCOOCHHOCTHM pAacCTEHUM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Iko10rus BUA0B U MOMYJIANMMA

OKOJIOTUYECKUE  XApPaKTEPUCTUKU  TOIYJISALIHH. [Monynsuma  kak
ounonoruyeckas cucrema. Poiab HEOJHOPOIHOCTH cpeabl, GU3NUEeCKUX 0aphepoB U
0COOEHHOCTEN OMOJOruU BUAOB B (POPMUPOBAHUU NIPOCTPAHCTBEHHON CTPYKTYpPbI
nonyyasinuid. OCHOBHBIE TIOKa3aTeNW MOMYJSIUU: YHUCIEHHOCThb, IUIOTHOCT,



BO3pacTHasi M IIOJIOBAasi CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUS.

Dkosioruyeckas CTpykrypa nomnyiasiuud. OUeHKa YMCICHHOCTU MOMYJISIUY.
JIlnHaMuKa monmyJisiiMu U €€ peryisiuvs. bUOTHYECKMHA MOTEHIMA TOMYJIALUH.
MopenupoBanue IMHAMUKH NOMYJAIUU. KprBble pocTa YUCIEHHOCTH MOIYJISLHH.
Kpusbie BbDKMBaHUA. Perynsmusi 9ucIEHHOCTH TOMYJSIIUN: poib (PaKTOPOB,
3aBUCSIIMX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonsatue o0 skosormyeckod Huiie Buaa. Mectooburanue. MHoromepHas
Mozenb dKosiornyeckon Humm Jxk.M. XarumHcoHa. Pa3mepbl 3KOJI0rM4ecKou
Huly. [loTeHnmanpHas v peann3oBaHHAs HULIN.

Bun xak cucrema nomyisiuuid. Apeanbl BUJIOB. Buabsl M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJAEHUS W MUrpauuid >KUBOTHBIX. buosormueckue
VHBA3UH YyKEPOIAHBIX BUJIOB.

JemoHCcTpanumn

IToprpert: k. . XaTunHCOH.

Tabmuubl u  cxembl: «DKOJOTMYECKUE XapAKTEPUCTUKU MOMYJISALUNY,
«lIpocTpaHcTBEHHass  CTpyKTypa mHomyiasuum», «Bo3pacTHble  NHpaMuabl
nonyasinun», «CKOpOCTh  3aceleHUs TOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Moaeinsb 3xkonorndeckort Humu Jx. M. XatunHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnass  pabora  «IlpucnocoOieHuss ceMssH pacTeHUH K
PacCCEICHUIO».

Tema 9. Ikon0rust coodmecTB. IKOJIOrHIECKHE CUCTEMBI.

CooOmectBa opraHu3moB. buoneHo3 u ero crpykrypa. Cszu Mexnay
OpraHu3MamH B OMOLIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHATBHbBIE
OJIOKM OpTraHW3MOB B DKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenmm u cetu. AOHMOTHUECKHE OJIOKU
skocucteMm. [1ouBbl U Wikl B 3kocucTeMax. KpyroBopoT BEMIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE ~ TOKa3aTenud  JKOCUCTEMBbl. bumoMacca u©  OpOIyKLHMS.
DKOJIOTUYECKHUE TUPAMU/IbI YUCEN, OMOMACChl U SHEPTUH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HamnpaBneHnHble 3aKOHOMEpPHBIE CMEHBI cOo00IIecTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM M HUX MPUYUHBL. AHTPONOTE€HHbIC BO3JECUCTBUS Ha
cykueccuu. KnumakcHoe cooOiecto. bruopasznoodpasue u moaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTR.



[Ipuponnbie 3KOCUCTEMBI. JKOcUCmeMbl 03Ep U peK. DKocucmemvl Mopeti U
oKkeanos. Ikocucmemvl MYyHOp, 1eco8, Cmenel, NYCMulHb.

AHTpPOTIOTEHHBIE JKOCHUCTEMBI. ATrposkocucTeMa. ArporeHos. Pasmuuus
MEX]Ty aHTPOIIOT€HHBIMH U TTPUPOJTHBIMHU SKOCHCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opomackas
bnopa u ¢dayna. CunanTponmzanus TOpOACKON ¢ayHbel. buomornmueckoe u
X035TUCTBEHHOE 3HAUEHNE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOICHCTBHIA OPTraHU3MOB B
aKocucTeMax. Ponb kackaowmozo sghghexkma u 6u006-30upukamopos (Kirouesvix
61008) 8 (QYHKYUOHUpOoBanuu 3Kkocucmem. IIepeHOC PHEPIUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, IOIYJISLUN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AHTPOTIOTEHHBIX BO3JICHCTBUM.

Mexanuzmol 8030elicmeus.  3aepA3HEHUUl  pPA3HbIX — MUNOG Ha
CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  DKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€lCMmBUA.
MeTomon0THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTE€HHBIX IKOCUCTEM.

JemoHCcTpanumn
IToptpert: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKOocucTema

IIMPOKOJUCTBEHHOI'O Jiecay, «DKOCHCTEMAa XBOWHOIO Jecay, « ODyHKINOHAIbHbIE
IpyIIbl OPraHU3MOB B 3KOcCHCTEME», «KpyroBopoT BeEIIECTB B 3KOCUCTEMEY,
«llenu nutanus (macrOumHas, 1eTpUTHAs)», « IKOJIOTHUYECcKas MupamMuaa Yucemn,
«IJKojoruyeckas nupamuaa OMOMacch», «IKOJOTHYECKas MUPaMUIIA SHEPTHI,
«O0bpazoBanue Oonotay, «llepBuunas cykueccus», «BoccTaHoBieHHE Jieca MOCIe
noxxkapa», «JKocucreMa 03epa», «ArpouneHos», «KpyroBopoT BemIECTB M MOTOK
SHEPrUM B arpoueHose», «IIpumepsl ypooskocucTem.

O6opynoBanue: repoapuu pacTeHU, KOJJIEKIIMM HACEKOMBIX, dyuesa NTUI] U
3Bepeil, repdapun KyJbTypHBIX U JUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJEIIb
SKOCHUCTEMBI.

IIpakTuyeckas padora «3yyeHue u onrcanue ypOOIKOCUCTEMBD.

Jlaboparopnasi pabGora «M3yueHue pazHOOOpa3usi MEIKHUX IMOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HbIX 3KOCUCTEMAX).

IKCKypcusi «IKCKYypCcHs B TUIUYHBIM OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, HA CyXOJ0JIbHBIN WJIM TOMMEHHBI JIyT, 03€p0, 0OJIOTO)».

IKCKypcusi «IKCKYpCHsI B arpodKOCHCTEMY (Ha MOJie WIM B TEIUIMYHOE
XO03HUCTBO)».

Tema 10. buocdepa — riodanbHas 3kocHUCTEMA

buocepa — oOmieruianerapHas o0osiouka 3eMid, I/I€ CYIIECTBYET WIIU
CylleCTBOBaJIa KU3Hb. PazButue mpencrasieHuii o 6nochepe B Tpynax 3. 3rocca.



VYuenue B. . Bepraackoro o 6uochepe. O6nactu 6mochepsr u e€ coctan. Kupoe
BEIIECTBO OMOc(hepsl U ero GyHKITUH.

3aKOHOMEPHOCTH CyIecTBOBaHusl Onocdeprbl. OcobeHHOCTH OHOChEphl Kak
ri100anbHON 3KOCUCTEMBI. JlMHamuueckoe paBHoBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXUMHUYECKUE LUKIbI (Yriiepoaa, a3oTa). PUTMHUUHOCTD siIBIIEHUN
B Ouocdepe.

3onanbHOCTh Omocheprl. I[lonstne o Omome. OCHOBHBIE OMOMBI CYIIH:
TYHJpa, XBOMHHBIE Jieca, CMEIIAHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTeNH, CAaBaHHBI,
MyCTBIHU, TPOMMYECKHUE JIeCa, BICOKOTOPh. Kinmar, pacTUTeNbHbIN U )KMBOTHBIN
MUpP OMOMOB CYIIIH.

CtpykTypa 1 (pyHKITUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUAJA U
ounochepHbIX PYHKIIUN.

JdeMoHCcTpanuu

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

Tabmumsr u cxemsl: «I'eocdepsr 3emmn», «KpyroBopoT azora B mpupome»,
«Kpyrosopor yriepona B npupoae», «KpyroBopoT Kuciopojga B HPHUPOIE»,
«KpyroBopoT Bojibl B mpupone», «OCHOBHbIE OMOMBI cyminy, «KinuMaruueckue
nosica 3emnn», «Tynapay, «Talra», «Cmemannsiii jgec», «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsay, « Tponuueckuii gec.

OO6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. HestoBek M OKpyxKa0OLIAS Cpeaa

DKOJIOTUUECKHE KPU3UChl M HMX MpUYMHBL. Bo3nelcTBue uyeraoBeka Ha
ouocdepy. 3arps3HeHuE BO3AYLIHOW cpenbl. OxpaHa BO3ayXa. 3arpsi3HEHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MIOYBEHHBIX peCypcoB. MI3MeHeHne Kinumara.

AHTpPONIOT€HHOE BO3JEHCTBHE HA PACTUTENbHBIA U KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPAHBI MPUPOJIBIL.
Kpacasie xHuru. OcobGo oxpansemble mpupoanbie Tepputopuu (OOIIT).
borannueckue caJbl ¥ 300J0TMYECKHUE MTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA U IPHUPOIBIL.
PanmonaneHOoe  MPUPOAONOJB30BaHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpaszus 3emiu. OOIIME 3aKOHOMEPHOCTH TJOOATBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OcCOOEHHOCTH COBPEMEHHOTO KPU3KCa U €r0 BEPOSATHBIE MOCIEACTBUS.

Pa3zBuTe METONOB MOHHUTOPHMHIA PAa3BUTHUSl OMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemuvie ucciedo8anus nepexooa K pecypcocbepezaiowel U
KOHKYPEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvle ungopmayuonnvie cucmemsol, obecneyugarowue 00Cmyn K
ungopmayuu no  COCMOAHUIO OMOENbHbIX U008 U dKkocucmem. (OcHovl



IKopeadburumayuu IKOcUcmem U cnocob6o8 6Oopvdvl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus MOpcKux u HA3eMHbIX IKOCUCTNEM.

JemoHCcTpanumn

Tabmuubr u  cxembl:  «3arpsisHeHHE  aTMocdepbl»,  «3arps3HeHue
ruapocdepsl», «3arpsizHeHHe 1ouBb», «llapHukoBbIl  3ddexkT», «Ocobo
OXpaHsieMbIE TIPUPOTHBIE TEPPUTOPUNY, «MOJEIH yIPABIIEMOTO MUPAY.
Oo6opynoBanme: ¢doTorpaduu OXpaHIEMBIX DPACTCHHN W KUBOTHBIX KpacHou
kHuru Poccutickoit @enepamuu, KpacHoit KHUTH peruoHa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
BUOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOy4JarouMMucss MporpaMM CpelHero oOmero oOpa3oBaHUsA: JIMYHOCTHBIE,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpyKType TUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MPOTrPaMMBbl IO OHOJIOTUH
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHKME O00YYarONUMUCS POCCUUCKON
IPaXXIAHCKOM UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENENICHUI0, Haiuyue Mmomusayuu K OOydEeHUI0O  OHOJIOTHUH,
yenenanpaenenHoe paszeumue BHYTPEHHHUX YOEKIECHUU JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX I[EHHOCTEW M WMCTOPUYECKUX TPAIUIANA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUSA, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOUINXCA PYKOBOJACTBOBATHCS B CBOEH
NEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NpagoCO3HAHUS  IKOJIOTHMUECKOU
KYJBTYPBI, CHOCOOHOCIU CIABUMD TIETTA U CTPOUTH KU3HECHHBIE TUTAHBI.

JIM9HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0O OHMOJIOTHH JTOCTUTAIOTCS
B €IMHCTBE Y4YeOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C
TPAAULUHOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B OOLIECTBE MpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCAaM CaMOTMO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTHU3MA U
YBAXKEHHS K 3aKOHY W IMPAaBOIOPSAIKY, YEJTOBEKY Tpy/Ja U CTaplieMy MNOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOIIEHUS K KYyJbTYPHOMY HAcCleIui0 U
TPaJHIMAM MHOTOHAIIMOHAIBHOTO Hapona Poccuiickon ®enepaunu, nNpupose u
OKPYXarolen cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUS YyueOHoro mpeamera «buomorus»
JOJIKHBI OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3WUIIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKJEHUN, COOTBETCTBYIOIIMX
TPAJUIUOHHBIM IIEHHOCTSIM POCCHICKOrOo OOILECTBA, PACUIMPEHUE >KU3HEHHOTO
OTBITA U ONBITA AEATEIBHOCTH B IMPOILECCE PEAIN3ALNH OCHOBHBIX HANPABICHUMN
BOCIIUTATEIBHON IESITENIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH O0yYArONIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IpaB U OO0S3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPAIKA;



TFOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIIBHOCTH NPH CO3J1aHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATENBHBIX 3a]a4, BHIIOJHECHUH
OMOJOTMYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEAENSITh COOCTBEHHYIO TMO3UIUI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOMW KU3HU U OOBSICHATH €€;

YMEHUE YYHMTBIBATh B CBOMX JEHCTBUAX HEOOXOIMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICHCTBHS JIOJEH C pa3HbIMU yOeXKACHUSAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYOHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBbIX, TO3HABAaTEJIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4y, YBaXXKUTEJIBHOIO
OTHOIIECHUS K MHEHHUIO OIMOHEHTOB MpU OOCYXXKICHHUH CIHOPHBIX BOIPOCOB
OHMOJOTHYECKOT0 COJIEPIKaHUS;

TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM rpaXxJaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHHMSI K CBOEMY HAapoOJ]ly, YyBCTBA OTBETCTBEHHOCTH IEPE]
Ponuuou, ropmoctn 3a CBOM Kpau, CBOXO PoauHy, CBOM S3BIK M KYJBTYDY,
IPOIILJIOE U HACTOSLIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHUE K MMPUPOJTHOMY HACIEAUIO U MAMSATHUKAM ITPUPOIBI,
JNOCTHKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CHOCOOHOCTh OLIEHHMBAaTh BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HA4YE€HHUs] OMOJOTMM B TO3HAHUM 3aKOHOB
OPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiiHas yOexIEHHOCTb, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTh OLIEHMBAaTh CHUTYalMI0 W IMPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAUTEISIM, CO3[JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBUH C
TpaguuusMu HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAyYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILIECHU;

NOHUMAHHE SMOLIMOHAIIBHOTO BO3/IEMCTBHUS JKMBOM IPUPOJIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBJISITh KAYECTBA TBOPUECKOW JTUUHOCTH;

S) ¢uznyeckoro BocnUTaAHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0/1arONMOyYHUs:

NOHMMaHUE W pealu3alus 340pOBOro M 0e3omacHOro oopasza JKU3HHU
(3a10poBO€  TMUTaHHWE, COOJIOJEHWE TUTHEHUYECKHX TMpPaBWI U HOPM,
cOaMaHCUPOBAHHBI PEXUM 3aHATUH M OTHbIXa, peryisipHas (¢uznyeckas
aKTUBHOCTb), OEpPEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

[OHMMAaHUE LEHHOCTH MPaBWJI HHIMBUIYAJIbHOTO M  KOJUIEKTMBHOIO
0€30MacHOT0 MOBECHUS B CUTYAIUSIX, yTPOKAIOUINX 3JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HAHHUE MOCIEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTPEOIEHUS
QJIKOTO0JIs1, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIMTAHUS

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTUYECKOM M COLMAIBHOMN
HAIpPAaBJIEHHOCTH, CIIOCOOHOCTh MHULIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITENILHO
BBIINIOJIHATH TAKYHO IEATEIBHOCTD;

MHTEpPEC K pa3inyHbIM cpepaM NpodhecCHOHATBHOU JESTENbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccun uW  peanu30BHIBATH
COOCTBEHHbBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO M C€aMOOOpPAa30BAHMIO HA
IPOTSKEHNUN BCEU JKU3HU;

7) 3K0JIOTM4eCKOI0 BOCIIMTAHMSA

HKOJIOTMYECKH 1ENeCO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHKY
’KU3HH Ha 3eMJIe, OCHOBE €€ CyILEeCTBOBAHNUS;

MOBBIIIEHUE YPOBHS OSKOJOTMYECKOW KyJIbTYypbl: TNPUOOPETEHHUE OIIbITA
IUIAHUPOBAHMUS IIOCTYIIKOB M OLIGHKM MX BO3MOJXHBIX IIOCIEACTBUM IS
OKPYXaroLEn Cpebl;

OCO3HaHHE TI00ANTbHOIO XapakTepa SKOJIOTMYECKUX MpoOJeM W MyTed HX
peLIeHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpPHOOpETaeMble MpPU H3YYEHHH OHOJIOTHU
3HaHWA W YMEHHUS IpU PEIIEHUU MpoOJieM, CBA3AHHBIX C PalUOHAJIbHBIM
NPUPOIONOIB30BaHuEM  (COONIOEHWE TpPaBWJI  TMOBEACHUS B  MPUPOJE,
HaIlPaBJIEHHBIX HA COXPAHEHUE pPABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, Orochephl);

AKTHUBHOE HENPUATHE JEHUCTBHM, NPHUHOCAIIMX Bpel  OKpyXKarouen
IPUPOJIHOM cpele, YMEHUE NPOTHO3UPOBATH HEOJIArONpUSTHBIE SKOJIOIMYECKUE
MOCJIE/ICTBUSI PEATPUHUMAEMBIX JEHCTBUI U IPEIOTBPALIATh UX;



HaJM4He Pa3BUTOrO HKOJOTMYECKOTO MBILUICHHS, SKOJIOTUYECKON KYJIBTYPBI,
ombITa NEATEIIbHOCTH IKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
[IPAKTUKE, TOTOBHOCTHU K YYAaCTHIO B IIPAKTUYECKON NEATEIBHOCTH dKOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 TO3HAHUA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHd M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOI'O Ha JUAJIOTe
KyJIBTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YNTATEIbCKOM KYyJbTYpPhl KaK CpEACTBa
B3aUMOJICHCTBUS MEXAY JHOJbMHU U MO3HAHUS MHPA;

NOHMMAaHUE crneuu(ukn OHOJIOTMM KaK HayKH, OCO3HaHUs €€ poiud B
(OpMUPOBAHUN PALMOHATILHOTO HAYYHOI'O MBINUIEHUS, CO3JaHUM IIEJIOCTHOTO
IPEICTaBICHU 00 OKPYXAloUIEM MHUpPE KaK O €IMHCTBE IMPHUPOABI, YEJOBEKa U
oOmiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M pEIIEHUH MpodsieM
COXpPaHEHMS IIPUPOJTHOIO PABHOBECHS,

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH ISl COBPEMEHHOM LMBUIM3ALUU:
o0OecrieyeHrss HOBOTO YPOBHS pPa3BUTHS MEIULMHBI, CO3JAAHHUE MEPCHEKTUBHBIX
OMOTEXHOJNIOTMM, CIOCOOHBIX  peularb  pPECypcHble  MpOOJEMBbl  pa3BUTHUSA
YeJI0BEYECTBA, TOMCKA MyTEM BBIXOJA W3 II00AJbHBIX SKOJIOTHYECKUX MPOOJIEM U
o0OecrieyeHuss  mepexoja K  yCTOMYMBOMY — Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OMOJOIMYECKMX 3HAHUW B LEAX
MOBBIICHUST OOIIeH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUMOHAJIBHOM I'PaMOTHOCTH OOydJarommxcs, GpopmMupyemoin
U U3y4EHUH OMOJIOTUHY;

NOHMMAaHHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM HCIIOJNb30BaTh MOJyYaeMble 3HAHUS I aHald3a U
OOBSACHEHHSI SIBJICHUHA OKPY’KAOIIEr0 MUpa U MPOUCXOIAIIUX B HEM M3MEHEHUH,
yMEHHE JeNaTh OOOCHOBaHHBIC 3aKIIOYEHHs HAa OCHOBE Hay4HBIX (DaKTOB H
MUMEIOIINXCS JaHHBIX C LEJIBIO TIOJy4YEeHHMsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
penieHus NpoOJIeM B pealibHbIX KU3HEHHBIX CUTYALHSX;

OCO3HAHME ILIEHHOCTUM HAY4YHOW JAEATEIBHOCTH, T'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO JEATENBHOCTh HHINBHUYAIbHO U B IPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTHUBHOMY IIOJYUEHHUIO HOBBIX 3HaHUM 1O OHONOrMM B
COOTBETCTBHUHM C KU3HEHHBIMH OTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS yueOHOro mnpenmera «buomoruspy
BKJIIOYAIOT: 3HAuMMble i (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOMIMXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) O0IeHAYYHbIC MOHSATHUS, OTpPaXKaIoIIne
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa H chenuduKy METONOB ITO3HAHMUS,
HCTIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOoliecc,
CUCTEMa, HayudHbIH (haKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UccleloBaHue,  HaOJOJEeHHe, M3MEpPEHUEe, OSKCIHEPUMEHT U  JIpyrue);
YHUBEpCAJIbHBIC YyueOHBbIC JCUCTBUS (ITO3HABATENIbHBIE, KOMMYHHUKATHBHBIC,

pEryJISTUBHBIE), o0ecrnieunBaroIye dbopmupoBanue byHKIIMOHATBEHOU
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMM OOYYaloUIUuXCcs; CIIOCOOHOCTD
00yyYaromuxcs UCTIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHEIE,

MHUPOBO33PEHYECKME 3HAHMS W  yHUBEpCajbHble y4eOHble JCUCTBUS B
ITI03HABATEJIbHOW U COLMAIIBHON MTPAKTHUKE.

B pesynpraTe wu3ydyeHuss OHOJOTMM Ha YPOBHE CpeIHEro oOIIero
obpazoBaHusi y oOydaromierocss OyayT chOpPMHUPOBaHbI  I10O3HABATEJIbHbBIC
yHUBEpCalbHble yUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUeOHbIE
NEUCTBUSA, PETyJISTUBHbIE YHHUBEpPCAIbHbIE Y4eOHbIE JEWCTBUS, COBMECTHAas
NEeSTEeTHbHOCTD.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHS MPOTPAMMBI CPEAHETO OOIIETO
00pa3oBaHUsl IOJKHBI OTPAXKaTh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO3HABATeJbHBIMH
AeCTBUSIMM:

1) 6a30Bble JIOrHUYecKHE TeHCTBHUS:

CaMOCTOSTENIbHO  (OpPMYJIMPOBATh W aAKTyaJIW3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM TPUEMBI JOTHYECKOTO MBILIICHUS
(ananm3a, cuHTE3a, CpaBHEHMS, Kilaccuukaimm, 0000IeHNS ), paCKPBHIBATH CMBICIT
OMOJIOTUYECKUX TOHSTHH (BBIACIATh WX XapaKTEepPHBbIC MPU3HAKH, YCTaHABINBATH
CBSI3U C JIPYTUMHU MOHSATUSIMH );

onpenensaTh LeNu JeATeNbHOCTH, 3aJlaBas MapamMeTpbl M KPUTEPUH HUX
JOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI JACSITEIBHOCTU C IOCTABICHHBIMU LIETISIMU;

WCIIOJIH30BaTh OMOJIOTUYECKHE TMOHATUS JJIs1 OOBSICHEHUsI (PAKTOB U SIBIICHUN
KUBOW NPUPOBL,

CTPOUTH JIOTMYECKHE pacCy>KJIeHusi (MUHIYyKTUBHbIC, JEIyKTUBHBIE, IIO
aHAJIOTUU), BBIABJISITH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTpUBAEMBIX
SBJICHHSIX, (DOPMYIIUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

MIPUMEHSTH CXEMHO-MO/ICITbHBIE cpenctBa Ui TIPEACTABIICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIIECHWU B M3yYaeMbIX OMOJIOTUYECKHX OOBEKTax, a



TaK)K€  NPOTUBOPEUMHA  pa3sHOro  poAa,  BBISIBIEHHBIX B Pa3IMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIHICHHUS MPOOJIEeMbl C YUYETOM aHalu3a UMEIOIIUXCS
MaTepHAIbHBIX U HEMATEpUATIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHbTATOB
LEJISIM, OLIEHMBATh PUCKHU MOCIIECTBUN JEATEIBHOCTH;

KOOPAMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHSIX  PEasbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

Pa3BUBATh KPEATHBHOE MBIILICHNE TPU PELICHUH KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE N1eiiCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelleHuss MpodJeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHMS;

WCIIOJIb30BaTh pAa3JIMYHbIE BHJbI JECSATENBHOCTH MO IOJYYEHHIO HOBOIO
3HAaHUA, €r0 HWHTEPIpEeTaly, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YUYEOHBIX
CUTYalUsX, B TOM YHUCJIE IPHU CO3JaHUH YUEOHBIX U COIUATBHBIX TPOEKTOB;

(dbopMHUpOBaTh HAYUYHBIA TUI MBIILUIEHUS, BIaJAETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIE 33Jauyud B 00pa30BaTEIbHOU
NEATEIbHOCTH U AKU3HEHHBIX CUTYaLHSIX;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHThl IJisl J10Ka3aTelbCTBa
CBOUX YTBEPKICHHM, 3a/1aBaTh NapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJIU3UPOBAaTh IOJIYYEHHBbIE B XOJE€ PEIICHHUS 3aJadyd  Pe3yJbTaTshl,
KPUTHYECKH OLEHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

J1aBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBIN MOUCK TEepeHoca CPEACTB M CHOCOOOB
AeMCTBHS B MPOPECCUOHANBHYIO CPELY;

YMETh IMEPEHOCHTh 3HAHWSA B MO3HABATEIbHYI0 M IPAKTUYECKYIO 00JacTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE WJEHU, NPEIjaraTb OPUTHMHAIBHBIE MOJXOMbl U PEIICHUs,
CTaBUTb MTPOOJIEMBI U 3a/1a4H, AOIYCKAIOIINE ATbTEPHATUBHBIE PELIEHUSI.

3) pabora ¢ nundopmanueii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(OpMaIuu (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OHOJIOTMYECKUX CJIOBApSAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VHTEepHETe), aHaIM3UpOBaTh



nH(}OpPMAITHIO PA3IMYHBIX BUIIOB M (DOPM MpeACTaBICHUS, KPUTUUECKH OI[CHUBATH
€€ T0CTOBEPHOCTh U HETIPOTHBOPESUNUBOCTH;

(dbopMyUpOBaTh 3aNPOCHl M MPUMEHATH PA3IUYHBIC METOMBI MPU MOUCKE U
oTbope Ounosornyeckor uHpopMau, HEOOXOAUMOM NJI BBIOTHEHUS YYEOHBIX
3azay;

mpuoOpeTaTh OIBIT HMCHOJb30BaHUS WHOOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOJIH30BAHUS PA3TMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTUMalbHYr0  (oOpMy  MpeACTaBICHUS
ouosiorndeckor uHGopmaluu (CxeMbl, TpapuKku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Ipyroe);

WCIIOJIh30BaTh HAyYHBIA SI3bIK B Ka4yecTBE CpeAcTBa IMpu pabore ¢
Oouonornyeckod uHPOpMalMEel: MPUMEHSTh XUMHUYECKHUE, (PU3HUECKHE U
MaTEMaTUYECKUE 3HaKW W CUMBOJBI, (OpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
WCIIONIh30BaTh W MPEOOpa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJIICTBA
HaTJISITHOCTH;

BIIQJICTh ~ HaBBIKAMH  pACIO3HABaHWs W 3alIUTBl  WH(POpPMAIUH,
UH(OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUAMM:

1) o61ienme:

OCYIIECTBIISITh KOMMYHUKAIMH BO BceX c(hepax KM3HU, aKTUBHO y9aCTBOBATh
B JMAJIOT€ WJIM JIMCKYCCUM MO CYHIECTBY OOCYXIaeMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTENIbHO BBINIOJIHEHUS MpeJjiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMHI JIPYTUX YYaCTHUKOB
JIMaJiora Ui JTUCKYCCUU);

pacmo3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOIICHMS, TIOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUSI KOHQIMKTHBIX CHUTyallUi,
YMETh CMSATYATh KOH(PJIMKTHI U BECTH MEPETOBOPHI;

BIIAJICTh PA3UYHBIMU CIIOCOOAMU OOIICHHS] W B3aUMOJCHCTBUS, MOHUMAThH
HaMEpPEHUs IPYTUX JIIOJICH, MPOSBIISATh YBAKHUTEIBHOE OTHONICHHE K COOECETHUKY
U B KOPPEKTHOU popme popMyTupoBaTh CBOM BO3PAKECHHS;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJILHOCTD:

MOHUMATh W WCTOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUYTHbHOU
PabOTHI MPU PEIICHUN OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS MPU PEIICHUH YUeOHOMN 3a/1auu;

BbIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaXKIOTO WICHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJMHUPOBATh JEUCTBUS IO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JIEVUCTBUM,
pacnpenenarTb poid ¢ y4€TOM MHEHHl y4YaCTHUKOB, OOCYXJaThb pe3yibTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa M KaXIOr0 YYAaCTHMKAa KOMaH[Ibl B
oO1IMi pe3yJsbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBIE IIPOEKTHI, OLIEHUBATh MWJIEH C TO3MLUHUA HOBH3HBI,
OPUTHHAIBHOCTH, IIPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTHBHOE CTPATETHYECKOE IIOBEJCHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSABIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1ageHne YHHBEPCAIbHBIMU PeryJassTUBHbIMU ACHCTBUAMM:

1) camoopranusanms:

UCIOJb30BaTh OMOJOTMYECKHE 3HAHUS JUId BBIABICHUS MpoOJEM M HX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BbIOMpaTh HAa OCHOBE OHWOJIOTMYECKUX 3HAHUN 1EJE€BblE U CMBICIOBBIC
YCTaHOBKH B CBOMX JEHCTBHUAX M IOCTYNKAX MO OTHOLICHWIO K KUBOM NPHUPOLE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIBHO OCYILIECTBIIATh IIO3HABATEIBHYIO JESITEIBHOCTD, BBIABIITH
po0JIeMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHON
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATENIbHO COCTaBJSATh IUIAH PEIICHUs MNpoOJeMbl C  Yy4ETOM
HUMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEAIIOYTEHUIH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacipsaTh paMKH y4eOHOTo MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

7ieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEelICHHUE;

OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBAaTh (POPMUPOBAHUIO M IPOSBICHUIO MIMPOKOH JSPYIULUU B
pas3HbIX O0JacTAX 3HAHHWM, MOCTOSHHO MOBBIIIATH CBOM 0OO0pa3oBaTEIbHBIA H
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B ACSATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQ/JI€Th HAaBBIKAMU  [MO3HABAaTEIbHOW  peQUIEKCHH  KaK  OCO3HAHHS
COBEpPLIAEMBIX JCHMCTBUM M MBICIUTENBHBIX IMPOLECCOB, HX pPE3yNbTaTOB U
OCHOBaHUH, UCIOJB30BaTh NMPUEMBI peIeKCUH Ui OLEHKHU CHUTyalluH, BblOOpa
BEPHOT'O PELIECHUS;

YMETb OLEHUBATh PUCKHM U CBOEBPEMEHHO IPHUHHUMATh PEIICHHA IO MX
CHIDKEHHUIO;



IIPUHUMATh MOTHBBI W apPryMEHThl JPYIrMX I[pU aHAJIU3€ pPE3YyJIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE Ce0A M APYTrUX:

IPUHUMATh ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHMMATh MOTUBBI U apryMEHTbl JPYIMX IpU aHau3€ pe3yJbTaToB
NEeSATENbHOCTH;

MIPU3HABATh CBOE MPABO U NPABO JPYTMX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € O3ULMU JIPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaTBl OCBOCHHS COJEPKAHHUS Y4eOHOrOo mpeaMera
«buonorus» Ha yrayOmEHHOM ypOBHE OpPUEHTHPOBAHBI Ha obecreueHue
npopuapHOro  o0yueHus:  oOydaronuxcss — Owosormu. OHM  BKIIIOYAOT:
cnenupuyeckue a1 OMOJIOrMY Hay4YHbIE 3HaHUSI, YMEHHUS U CIIOCOOBI IEUCTBUIA 110
OCBOCHHIO, MHTEPITPETAIIMN W MIPEOOPA30BAHUIO 3HAHUM, BHUBI EATEILHOCTH TI0
MOJTYYECHHUIO HOBBIX 3HAHUM U UX MPUMEHEHHIO B PA3JIMUHBIX YYEOHBIX, a TAKXKE B
peanbHbIX XKU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3ynpTarbl MPEICTABICHBI IO
roJlaM U3y4YEeHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS y4yeOHOro npeamera «buonorus» B 10
Kaacce TOJKHBI OTPAXaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJU OWOJIOTHU B CHUCTEME
€CTECTBEHHBIX HAayK, B (D)OPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
NO3HAHWM  3aKOHOB TPHUPOABI U  PEUIEHUU MpoOJEM  PAIMOHAIBLHOTO
MIPUPOIOTIOIB30BAHMS, O BKJIAJ€ POCCHUICKHUX W 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIQZICHUE CUCTEMOW OHOJOrMYECKMX 3HAHWK, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralIyue OWOJOTMYECKUE TEPMUHBI M TMOHATHUS (PKU3HB, KJIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BE/ICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTb, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xknerounast teopust T. [lIBanna, M. IlIneiinena, P. Bupxosa, xpomocomHas Teopust
HacnenacTBeHHocT T. Moprana), yuenus (H. WM. BaBumoBa — o mnentpax
MHOTOOOpa3usi W MPOUCXOXKIEHUS  KYJIbTYPHBIX  pPAcTEHUM),  3aKOHbI
(enMHOOOpa3usi MOTOMKOB IMEPBOTO TMOKOJIEHUSI, PACHICIUICHUS, YUCTOTHI TaMeET,
HE3aBUCUMOTO HacienoBanuss [. MeHnaensa, TOMOJOTHYECKHX PAIOB B
HACJICICTBEHHOM U3MEHUYUBOCTHU H. H. Basuiiona), MIPUHLIATIB
(KOMILJIEeMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMM METOJAMHU HAYYHOTO NO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX WCCIICIOBAHUAX JKUBBIX OOBEKTOB (OMHCAHWE, W3MEpPEHUE,
HaOJI0/ICHHUE, SKCIIEPUMEHT);



YMEHHE BBIJCIATh CYIECTBEHHbIC IPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
AYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, TpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpPraHOB pPAacTEHUH, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB >KU3HEAEATEIHLHOCTH,
MPOTEKAIOIIUX B OPraHU3MaxX PAaCTeHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKUX
MPOLIECCOB: OOMEHa BelIeCTB (MeTaboIu3M), MPEBpAIICHUs SHEPTUH, OpOKEHHS,
aBTOTPO(PHOTrO U reTepoTpodHOro TUIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, TaMeTorenes3a, ’MOpPHOrenes3a, NoCTIMOPHOHAIILHOTO Pa3BUTHS,
pa3sMHOXKEHHS,  WHAMBUIYaJbHOTO  pa3BUTHs ~ OpraHu3mMa  (OHTOreHe3a),
B3aUMO/ICHICTBHS T'€HOB, F€TEPO3KCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBIMBATh B3aUMOCBSI3M MEXKIY OPTraHOMJAaMU KJIETKH U HUX
GyHKIUSMHU, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M UX QYHKIUSIMH, MEXIY
OpraHaMM W CHCTEMaMH OpPraHOB Y pAacTeHMM, >KMBOTHBIX M 4YellOBeKa U MX
GYHKIMAMH, MEXIy CHUCTEMaMH OpPraHOB U HMX (PYHKIUSAMH, MEXIYy STanamu
oOMeHa BELIECTB, 3TallaMU KJIETOUHOTO IIUKJIa ¥ )KU3HEHHBIX I[UKJIOB OPTaHU3MOB,
ATamamMu SMOPUOHAIILHOTO PA3BUTHSA, TEHOTHIIOM M (DEHOTHIOM, (EHOTUIIOM U
(dakTopamu cpenpl OOUTaHUS,

YMEHUE BBISBISATH OTIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX
CHCTEMaTHUECKUX IPYTIIL;

yMEHHUE peuatb OMOJIOTHYECKUE 3a/1a4H, BBISBISTH IPUUNHHO-CIIECACTBEHHBIE
CBSI3U MEX[Y UCCIIEAyEeMbIMU OMOJIOTHYECKUMHU MPOIIECCAMU U SIBJICHUSMH, J1€JaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJYYESHHBIX PE3YJIbTATOB,;

yMEHHE BBIMOJHATH J1a00OpaTOpHbIE M MpPaKTUYECKHE pPaldOThI, COOIIOAAThH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATh UX OKCIEPUMEHTAILHBIMU
cpeactBamu, GOpMyIUpys Ielb HCCIEeIOBaHUS, aHAJIM3UPOBATh IOJyYEHHbBIE
pE3yNbTaThl U ANaTh BHIBOBL;

yMEHHE y4acTBOBaTh B Yy4eOHO-HMCCIIEIOBATENbCKOM paboTe mo Ouosoruw,
9KOJIOTUM M MEIUIIMHE, MPOBOIUMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTaBIATH  IOJIyY€HHBbIE  PE3yibTaThl HA  YYECHHYECKUX

KOH(EpEeHIINSX;
yMEHHE OIICHMBATh ATHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCJIEIOBAaHUN B
obmactu  OuosorMd W MeAUUUHBI  (KJIOHUPOBAaHHE,  HCKYCCTBEHHOE

OIIOIOTBOPEHHUE, HAIMPABJICHHOE M3MEHEHHE T'€HOMa M CO3JIaHHWE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymied mpodeccrnoHalIbHOM
JESITeIbHOCTH B 00JIaCTH OMOJIOTMH, MEIAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CECKOTO XO3SIMCTBA, MUINEBONW MPOMBIIINICHHOCTH, YIUIYOJISITh MTO3HABATEIHHBIN
MHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTRBYIOLIEH Npodeccun u
IPOJOJDKEHHE OHOJOTMYecKoro oOpa3oBaHMs B OpraHU3alUsX CpPEIHEro
MPOQ)eCCHOHATEHOTO U BHICIIETO 00pa30BaHUs.

[IpenMeTHble pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» B 11
Kslacce JOJIKHBI OTPaKAaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MecTe€ U pPOJu OHUOJOTMU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI W PEIMIEHUU 3KOJIOTHYCCKUX
npoOyieM uYeJoBEeYecTBa, a TaKXKEe B PEHICHUH BOIPOCOB PaIMOHAIBLHOTO
IPUPOAOIIOIB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOIICHUS K MPUPOJIE,
0OIIIECTBY, YEJIOBEKY, O BKJIaJle¢ POCCUICKUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

yMEHHE BJAJE€Th CHCTEMON OHOJOTMYECKMX 3HAHHM, KOTOpas BKIIOYAET
OTpe/eNieHUus] W TMOHMMAaHHUE CYIIHOCTH OCHOBOIMOJArarolux OHOJOTHYECKIX
TEPMUHOB M TOHSATHUM (BHJ, dKOocuUcTeMa, Ouocdepa), OHMOJOTrHYECKUE TEOPUH
(aBosroniionHas Teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHUS IBOJIOLMH), YUEHUS
(A. H. CeBepuoBa — 0 myTsX 1 HampasieHUsX 3Boatounu, B.U. BepHaackoro — o
o6uocdepe), 3akoHbl (reHeTH4eckoro paBHOBecus Jx. Xapmu m B. BaitnOepra,
3apoabimieBoro cxoactsa K. M. bopa), npaBuna (mMunumyma HO. JluOuxa,
AKOJIOTMYECKON TMHpaMUJIbl DHEPruM), rumore3bl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BIAJACTh  OCHOBHBIMH  METOJIaMH  HAy4YHOTO  ITO3HAHWSI,
HCIIOJIh3YEMBIMH B OMOJIOTUYECKUX UCCIICTOBAHMSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOII0JIEHHE, SKCIEPUMEHT), CIoco0aMy BBISBICHUS U
OLICHKU aHTPOIOT€HHBIX U3MEHEHUI B PUPOJIE;

YMEHHE BBIIEIATh CYIIECTBEHHBbIC TMPU3HAKU: BHUAOB, OHOTEOIIEHO30B,
DKOCHUCTEM H OMoc]epbl, CTaOMIM3UPYIONIETO, ABMXKYIIETO W Pa3phIBAOIICTO
€CTECTBEHHOTO otbopa, aJJIONIaTPUUECKOTO u CUMIATPUIECKOTO
BUI000pa30BaHus, BIMSHUS JBMKYILIUX CHJI SBOJIOLMK HA F€HO(POH T TOMYJISIUH,
IPUCIOCOOJICHHOCTH OPraHu3MOB K Cpelie 0OMTaHUs, YepeJOBaHUsl HAMPABICHUN
HBOJIIOLIMU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

yMEHHE YCTaHaBIMBATh B3aUMOCBSI3M MEXAY IMPOLECCaMH 3BOJIOLUH,
JIBYKYIIUMHA CHJIAaMH aHTPOIIOTeHe3a, KOMIIOHEHTaAMU PAa3JIMYHBIX SKOCHUCTEM U
IPUCIOCOOJICHUSIMU K HUM OpraHU3MOB;

YMEHUE  BBIBJISATH  OTJIMYMTEIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUAOB K cpefie OOMTaHMs, a0MOTHYECKHUX U OMOTHYECKUX



KOMIIOHEHTOB ~ SKOCHUCTEM, B3aWMOCBSI3€d  OpPraHM3MOB B  COOOILECTBax,
AHTPOIIOT€HHBIX U3MEHEHHUN B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIUKY JUIsSI JOKA3aTelbCTBA POJICTBA OPraHMW3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTraHU3MOB U CpeJlbl OOUTAHMSI, €AMHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAHEHHWS MHOTo00pa3usi BHUIOB U
HKOCHUCTEM KaK yCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M UETIOBEYECTBA;

yMEHUE pelaTb OMOJIOTUYECKUE 3aa41, BBISIBISITh TPUUUHHO-CIIEICTBEHHbIE
CBS3U MEXIY UCCIEAYEMbIMUA OMOJIOTMUYECKMMU MIPOLIECCAMU U SIBICHUSIMHU, JIeNIaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB,;

YMEHUE BBITIONHATH JIA0OpATOPHBIE W TpaKkTUYecKkue paboTwi, cOOII0IaTh
npaBuiia mpu paboTe ¢ yueOHbIM U 1a00opaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUraTh THUIOTE3bl, MPOBEPITh HX OSKCHEPUMEHTAIbHBIMU
cpenctBamu, GOpPMYIUpPYs 1€Jb HMCCIENOBaHUS, AHAIM3UPOBATH MOJYyYEHHbIE
pe3yIbTaThl U JEIaTh BHIBOIHI,

YMEHHE y4YacTBOBAaTh B Y4EOHO-MCCIIENOBATENLCKONW paboTe mo Oumoyiorww,
AKOJIOTUU W MEIUIIMHE, MPOBOANMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyONMYHO  TPEACTaBIATH  NOJyYEHHbIE  pe3yJIbTaTbl HAa  YYEHHYECKHX
KOH(EPEHITUSX;

YMEHHUE OIICHUBATh TUTIOTE3bI U TCOPUH O MPOUCXOKICHUH KU3HU, YETIOBEKA
M YEJIOBEYECKHUX pac, O MPUYMHAX, MOCIEICTBHUIX W CHOCO0aX MpeAoTBpAICHUS
r1o0agbHBIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYIECTBIIATh OCO3HAHHBIA BBIOOp Oyayiied npodeccuoHanbHOU
JEeSATEIBHOCTH B 00JIaCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIONIL30BAHUS, MEUIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUHU, CEIIbCKOTO XO3SMCTBA, IHINECBON
MIPOMBINIUICHHOCTH, YIJIyOJISITh TTO3HABATENIbHBIA HMHTEPEC, HAMpaBICHHBIH Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpoeccuu U NPOJOJIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUsI B OpPraHU3alUAX CPEIHEro npodecCuOHaIbLHOrO U
BBICILIETO OOpa30BaHUsI.
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