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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yuebHomy mpenmery "buomorus" (manee - Owomorus) Ha
ypOBHE cpenaHero oOmiero oOpa3oBaHMs pazpaboTaHa Ha ocHoBe dDeaepaabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparnuny,
dI'OC COO, Konmenmuu mnpernogaBaHus ydeOHOro rmnpeamera «buosorusy wu
OCHOBHBIX TOJIOXKEHUH (enepanbHoi paboyeil mporpaMMbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yriay6nénnoro ypoHs uzyuyenus (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBeHHO-
HayuyHble npeaMeTby. CornacHo nonoxerusMm @I'OC COO npoduibHbe yueOHbIE
NpeAMEThl, H3ydyaeMble Ha YIIYyOJIEHHOM YpOBHE, SBISIIOTCA CIOCOOOM
nuddepenpani  oOy4eHUsT Ha YpPOBHE CPEIHEro oOIero oOpa3oBaHUS WU
MPU3BaHbl O0ECIEUNUTh MPEEMCTBEHHOCTh MEXKIAY OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIBIM M3 HJTUX Y4YEOHBIX TIPEIMETOB JOJKEH OBITh OpPUEHTHUPOBAH HA
MPUOPUTETHOE pEIlIeHHE O00pa30BaTENbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIUX
3a/lay, CBS3aHHBIX C NpodopueHTarel O0ydaromMXcd U CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOTO 3HAHUS, CBS3AHHOIO C OWOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CITOPTOM WIJIA BOCHHBIM JIEJIOM.

[Iporpamma no yueGHOMY mipeaAMeTy "buonorus" naér npencraBieHue o 1eIu
W 3aJjayax M3ydeHus ydeOHoro mpeameta «buonorus» Ha yriyO0JI€HHOM ypOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHHME [0 pa3denaM M TeMaM, paclpeieieHue Mo Kiaccam,
PEKOMEH/IyeT TMOCIEA0BAaTEIbHOCTh H3YUYEHUsS Y4YEOHOro marepuaia ¢ yd4EToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4YEOHOro IMpoiiecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyJaromuxcs. B mporpamme no 61oioruu peaan3oBaH
MPUHIUI IPEEMCTBEHHOCTH C U3y4EHHEM OUOJIOTMU Ha YPOBHE OCHOBHOT'O OOILIETO
oOpa3zoBaHus, Oyiarojapss 4YeMy MPOCMATPUBAETCS  HAIMPaBIECHHOCTh  HA
MOCJIEYIONIEE pa3BUTHE OHOJIOTMYECKUMX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
(dbopMHpOBaHHE  €CTECTBEHHO-HAyYHOIO  MHPOBO33PEHUS,  IKOJOTMYECKOTrOo
MBIILIEHUS, IPEJCTABICHUHN 0 310pPOBOM 00pa3e KU3HU, Ha BOCIIUTAHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel mMpupoaHoi cpeae. B mporpaMmMe mo OMOJIOTHH TaKKe
MOKa3aHbl BO3MOXXHOCTH YyueOHoro mpeamera «buonorusy» B peanu3aiuu
tpeboBannii ®I'OC COO Kk MIaHUPYyEMbIM JIMYHOCTHBIM, METAMPEIMETHBIM U
MpEAMETHBIM pe3yJibTaTaM 00yUeHHs U B POPMUPOBAHUHN OCHOBHBIX BUOB y4EOHO-
MO3HABATENIbHON JIEATEIbHOCTH OOYy4YaloIIMXCAd [0 OCBOCHUIO COIEP)KaHUS
OMOJIOrMUecKoro oOpa3oBaHMs Ha YPOBHE CPEAHETO 001ero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero obimiero oOpa3oBaHUS
3aBepiaeT ONOJIOruHIecKkoe 00pa30BaHKE B IIKOJIE K OPUEHTHPOBAH HA PACITUPECHHE
U yriiyOsieHre 3HaHUi 00y4aromuxcs 0 KUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHON U



KJIETOYHOU OMOIOrHH, SMOPHUOJIOTUN U OMOJIOTHH Pa3BUTHS, T€HETUKU, CEJICKIINH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YYEHUS U IKOJIOTHH.

Nzyuenne yuebHOro mnpeamera «buonorus» Ha yriayOJeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOIIMXCS K IMOCJIEAYIOEMY MOITYYEHUIO
Ouonornyeckoro  oOpa3oBaHHMsl B  By3ax M OpraHu3alusix  CpeIHETO
npogeccuonansHoro odpazoBanusi. OCHOBY €ro COJEp>KaHUsl COCTaBISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH U3YYEHUH  OOYyYaroIUMHUCH
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3ZCIOB OMOJOTUU Ha YPOBHE OCHOBHOIO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4arOT pa3BuThe. Tak,
pacuiMpeHbl U YriayOneHbl OHWOJOTrMYEeCKHME 3HAHUSI O PACTEHUAX, XUBOTHBIX,
rpubax, OaKTepusiX, OpraHM3ME 4YeJIOBEKa, OOLIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JOTIOJTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKHE CBEACHUS MPUKIIATHOTO U IOUCKOBOTO
XapakTepa, KOTOPhIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke WHTErpanusi OMOJOTMYECKMX 3HAHWM C
COOTBETCTBYIOIIMMH 3HAHUAMH, MOJYYEHHBIMU OOYYAIOIIMMHUCS TPU H3YYECHHH
(bU3UKU, XUMHH, Teorpaduu U MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeametry "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emie,
COXpaHeHHs1 OMOoJIOrMuecKoro paznooOpasus mianetsl. Tak, B 10 kiacce u3ydaroTcs
OCHOBBI MOJICKYJIIPHOW W KJIETOYHOH OHWOJIOTHH, IMOPHOJOTHH W OHOJOTHH
pa3BUTHUS, TEHETUKU U CEJEKIMH, OMOTEXHOJOTUU U CHUHTETUYECKOW OuoJioruwu,
aKTyaJM3UPYIOTCsSl 3HaHMSI OOydYaromuxcsi 1Mo OOTaHHWKE, 300JI0TMH, aHATOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3ydaroTcsi 3BOJIIOIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUM U YueHue 0 ouocdepe.

VYuebnsii npeamer  «buonorus»  mpu3BaH ~ 00ECMEYUTh  OCBOCHHE
oOyyarouMucs OMOJIOTHYECKUX TEOPUH U 3aKOHOB, UJI€H, IPUHIUIIOB U MPaBUJ,
JIEKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOToo0pa3uM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBIIAIONIMXCS HAYYHBIX TOCTH)KEHHSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH, IPUKIIAHBIX aCIIEKTaX OMOJIOrMYeCKUX 3HaHUU. s
pa3BUTUSL U TOJACpPKAHUS HHTEpeca OO0y4aroumxcs K OHOJIOTUM Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOIO Marepuasa B COACPNKAHUU MPOTPaMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJIEHUS M Pa3BUTHS
TOM WJIK MHOM 00J1aCTH OUOJIOTUH, BKJIAJIOM OT€UECTBEHHBIX U 3apyOekKHBIX yUEHBIX
B pEILlIEHUE BAXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPooIIeM.

[enb u3zydenus: yueOHoro npenmera «buonorus» Ha yriayOiaEHHOM ypOBHE —
OBJIaJIcHWE  OOYy4YalIIUMHCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN



OpraHW3allud J>KUBBIX CHUCTEM pA3HOTO0 paHra W MPUOOpEeTeHHe YMEHUU
UCIOJIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUU MHTEpeca K ONpenenEHHON 00JacTH
npo(heCcCHOHATPHON JEATETbHOCTH, CBS3aHHOW C OWOJOTHEH, WM K BBIOOPY
y4eOHOT0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOro 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmpeamera «buonorus» Ha
yIrayO0aEHHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIIEIYIOIMINX 3a1au:

OCBOCHHE OOYYaIONMUMUCS CUCTEMBbI OMOJIOTMUECKUX 3HAHWN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
paBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOEHHOCTSX OHOJIOTMYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMyJIALHNS, BUA, OMOT€oLEeH03, OMocdepa); 0 BEIIAIOMIMXCA OTKPBITHIX
Y COBPEMEHHBIX UCCIIEOBAHUSX B OUOJIOTHH;

O3HAKOMJICHHE OOYYaroMIMXCs C METOJAMH TO3HAHHUS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMH  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOH W
KJIETOYHOUM OMOJIOTHH, SMOPUOTIOTUH U OMOJIOTUU PA3BUTHUS, TEHETUKHU U CETIEKIINH,
OMOTEXHOJIOTMM MW CHHTETHMYECKOM OMOJIOTHH, MaJCOHTOJOTHH, JKOJOTHH);
METOJAMH CAMOCTOSITEILHOTO TMPOBEACHUS OHOJIOTMYECKUX HWCCIEAO0BAaHUN B
nabopatopun W B mpupoje (HaOmoIeHHE, U3MEpPEHHEe, DKCIEPUMEHT,
MOJICIUPOBAHUE);

OBJIAICHHE OOYyYarOUIUMHUCA yMEHHUSIMU: CaMOCTOSITEIbHO  HaXOAWTh,
aHAJIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POpPMALIMIO; TMOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM; YCTaHABJIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTUM ¢ COIMAIBHO-’KOHOMHUYECKUMH U  IKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OLICHUBATH IOCJIEACTBUS CBOCH JEATEIHLHOCTH IIO
OTHOILICHUIO K OKPYXalolleil MPUPOJHONU cpene, COOCTBEHHOMY 3I0pPOBbIO U
3MI0POBBIO  OKPYXKAlOUIUX  JtOJeld; OOOCHOBBIBaATH W COONIOJATH  MEPHI
npouiiakTUKM MH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacHOCTU COOCTBEHHOW >KH3HENEATEILHOCTH B YPE3BBIYAMHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHSI B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YUYAIOIINXCS MHTEJUICKTYJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
MpOIIECC€ 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITUSIMU UM COBPEMEHHBIMHU
UCCJICIOBAHUSIMU B OHWOJIOTUM, PEIIAEMBIMU €10 MpoOJeMaMu, METOJI0JIOTHEH
OMOJIOTMYECKOT 0 UCCIIEI0BAHNUS, TPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUH,
peuieHus: OMOJIOTMYECKUX 3a]lad, MOJEIUPOBaHUS OUOJOTMYECKUX OOBEKTOB M
IIPOLIECCOB;

BOCIIUTAHUE Yy 00YyYaronuXxcsl IICHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJIC B
1IEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (OPMUPOBAHUE HKOTOTHIECKOM,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTyphl IOBEICHUSI B IPUPO/IC; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHWM;

npuoOpeTeHrne  OOy4YaroIMMHCS  KOMIIETEHTHOCTH B palMOHAJIbHOM
PUPOAOIIOIH30BaHUH (COOIIIOICHHE TIPABIII IOBEICHUS B IPUPO/IE, OXPaHbI BUIIOB,
sKOocUcCTeM, Ouochepsl), COXpaHEHMHM COOCTBEHHOrO 3/I0POBbSI M 3J0POBBS
OKpy)XamIux Jrojed  (cobmogeHuss Mep NpodUIaKTHKKA — 3a0o0JeBaHU,
oOecnieueHrne O€30MaCHOCTU KU3HEACATEILHOCTH B UPE3BBIYAWHBIX CHUTYaIUsIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJIb30BAHMS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

COo3JaHWe  YCIOBUM Ui ~ OCO3HAHHOTO  BbIOOpa  oOydyarouuMmucs
VHIMBUTy aJIbHOU oOpazoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
NocJIeayoueMy Tpo(ecCHOHAaTbHOMY CaMOOIPEACIICHUIO, B COOTBETCTBUU C
WHIMBUy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTHMH Ha YTITyOJICHHOM
YPOBHE CpeIHeTo o01mero oopa3oanus, cocraBiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJETIIO).

OT6op opraHu3amoHHBIX (HOpM, METOJOB U CPEICTB OOyUYEHHUS] OMOJIOTHUU
OCYIIECTBJISIETCS ¢ YYETOM CHEUPUKH €ro COACp>KaHWsS M HAIpPaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa30BaHUS B OpraHM3alMsIX CpPEJHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YYEHUH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
SBJIIETCSI TIPOBENIEHHE JAa0OpATOPHBIX M TpakTUdeckux padot. Takxke ydactue
OOy4JaronuXcs B BBIMOJTHEHUH MPOEKTHBIX U y4eOHO-UCCIIEI0BATEIHCKUX PabdoT,
TEMaTHKa KOTOPBIX OMPENEIIEeTCA yUUTEJIEM Ha OCHOBE UMEIOIINXCSA MaTEPUAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOIHBIX YCIOBUH.



COJAEPKXAHUE OBYUYEHUA
10 KJTIACC

CopnepkaHue mporpamMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas OuoJiorusi — KOMIUIEKCHasi Hayka. Kpatkas uctopusi pa3BUTHS
Owonornu.  buonormdeckue  HAYKM M W3ydaeMble HMH  MPOOJIEMEI.
dyHaaMeHTalbHbIE, NPUKIATHBIE K TOUCKOBBIE HAy4YHbIE UCCIEAOBAHUS B
OHOJIOTHH.

3HadeHne OHOJOTUU B (DOPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuabl mupa. Ilpodeccun, cBszanHbie ¢ Ouosiorueld. 3HauyeHHEe OMOJIOTUU B
MMPAKTUYECKON JEATEIIbHOCTA YEJIOBEKA: MEIULHMHE, CEIbCKOM XO35MCTBE,
MPOMBIIIJIEHHOCTH, OXPaHE NPUPO/IBI.

JemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuii, . I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecorckuii, [[xx. Yorcon, ®@. Kpuk, /I. K. bensies.

Tabmuubl U cxembl: «CBsi3b OMOJIOTUM C APYrUMU Haykammy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEMbI U MX U3Y4YeHHE

KuBble cucTeMBl Kak mpeaMeT u3ydeHus Ouosiornu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHWMHUYECKOTO COCTaBa, JIUCKPETHOCTh U LEJIOCTHOCT,
CJIOKHOCTh M YHOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE.

YpoBHU OpraHu3aiii KUBBIX CHCTEM: MOJICKYJIAPHBIN, KJIETOUYHBIMH,
TKaHEBbIH, OpTraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, IKOCUCTEMHBII
(buoreonenotTuyeckuit), oOuocdepusniii. Ilporecchl, NpPOUCXONAIIMNE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XUBOTO. JKW3HB Kak (opma CyIiecTBOBaHHUS
Marepun. Hayku, nzyyaroiine >kMuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSAX OpPTraHU3alINH.

N3ydenne XKuUBBIX cuUcTeM. MeTtoawl Ouosiorndyeckod Hayku. HaGmronenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3allMsl, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOUW 1niepeMeHHOM. [lnanupoBanume »skcnepumenrta. IlocranoBka wu
npoBepka rumnote3. HyneBas rumotesa. [lonsitue BBIOOPKH U €€ JOCTOBEPHOCTD.
Pa3bpoc B Oumonormueckux maHHBIX. OIIEHKA JTOCTOBEPHOCTH TIOJMYyUYEHHBIX
pe3ynbTatoB. [IpuuuMHBI HCKaXXEHUSA PE3yJbTATOB dSKcrnepuMeHTta. llonsarue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumslt u cxembl: «OCHOBHBIE TpPHU3HAKU KHU3HU», «buomornyeckue
cuctemMbl», «CBOHCTBa KHMBOM MaTepun», «YPOBHU OPraHU3alUu >KUBOU
npupoas», «CTpoeHHe XKUBOTHOW KIETKW», «TKaHH XKUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHuszMmay», «buoreonenos», «buocdepay», «Metoms
W3YUYCHHUS )KUBOU TIPUPOIBD.

Oo6opynoBanue: 1abopatopHOoe 000pyI0BAHNE IJIs IPOBEICHUS HAOIOICHUA,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pa3IUYHBIX METONOB IIPU
W3YUYCHHUH JKUBBIX CHCTEM.

Tema 3. BuoJiorust KJIeTKH

Knetka — CTpyKTypHO-(QYHKIIMOHAJIbHAasg e€AWHMIA KUBOro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBans,
M. Ilneitnen, P. BupxoB). OCHOBHbIE NOJIOKEHHUSI COBPEMEHHOW KIIETOYHOM
TEOPUHU.

MeTtoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 3nekTpodope3, METOJ MEUYEHbIX aTOMOB, IU(DPepeHlHnaTbHOe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. H3yuenue @urcuposanHvlx
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuzHeHHoe) u3yyeHue Kiemox.

JleMoHCTpanumn

[Toptpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOID,
«Hcropust pasBUTHS METOA0B MUKPOCKOIIMI.

OOopynoBaHue: CBETOBOW MHMKPOCKON, MHKpPOIpEenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckas padora «l3yueHne MeTOMOB KJIETOYHOM OHOJIOTHH
(xpomarorpadusi, saexrtpodopes, auddepeHIuaIbHOe IEHTPUPYTUPOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi opranu3alus KJICTKH

XUMHUYECKAN COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPETyJIAuU. MUHepalbHbIe BEleCTBa KJIETKU, UX OHoioruueckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckue BelIeCTBAa KIETKU. buonornuyeckue mnonumepsl. benku.
AMHMHOKHCIIOTHBIN cocTaB 06enkoB. CTpyKTypbl OenkoBoi MoJekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHyHas, YETBEPTUUHAS
cTpykTypsl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus  Oenkos.
buonornyeckue Qpynkunu 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCAaxXapuabl, IUCaXapU/ibl, OJIUTOCAXapUIbl U MOJIUCAXAPUIBI.
OO0mmii TUTaH CTpPOSHHUS W (PU3UKO-XUMUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckre GyHKIMH yTIIEBOIOB.

Jlununel. [M'uapodunbHO-THApOGOOHBIE CBOMCTBA. Kitaccudukanys TUIUI0B.
Tpurnunepunsl, Gocomunuasl, BOCKHU, CTEpouabl. buonormyeckue GyHKIMH
aunuoB. OOme cBOWCTBAa OMOJIOTMUYECKHX MEMOpaH — TEKYUYeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CtpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun komruiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouosiornueckue pynknuu JJHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B MolJiekyine ATO.
buonornyeckue ¢pynkunu AT®. BoccTaHOBIIEHHBIE IEPEHOCUYUKH, UX (PYHKIIUU B
Kietke. /[pyeue nykneosuompugocgamor (HTD). Cexsenuponanue JJHK. Memoowi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykrypHas Ouoiorus: OMOXUMHUYECKHE U OMOPU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl Ouomonekyna. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNIeKkco8. KomnbromepHulil ouzaiin u
Opeanuyeckull CuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptperst: JI. [Tonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ©.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XMuMAYECKUX JIEMEHTOB B HEXKUBOU IIPUPOAEY,
«Pacmpenienenrne XuMHYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuiel U cxeMmbl: «llepuoguyeckas TabauIa XUMHYECKUX DBJIEMEHTOBY,
«CtpoeHue MOJEKyJibl BOJbI», «BeliecTBa B coctaBe OpraHu3zMoB», «CTpoeHHE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€nKoBOM MoJeKybDy, «CTpoeHHe MOJeKyl
yriieBonoB», «CTpoeHne MOJIeKyn JMNUaoB», «HyKIEMHOBBIE KHUCIOTHDY,
«Crtpoenue monekyasl ATD».

O6opynoBaHue: XuMUYeCcKas 1ocyia 1 000py10BaHUE.

JlabopaTopHasi padora «O0HapykeHHEe OCJIKOB C MOMOIIbI0 KaueCTBEHHBIX
peaKIi».

JlabopaTopHnasi padora «VccnenoBaHnue HyKJIEMHOBBIX KUCIIOT, BBIJEIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KJIETKH

Tumnbel KIETOK: 3SyKapuoTU4YecKas W mpokapuoTudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.



CtpoeHure NpoKapuoTUYECKOi KieTku. Kiierounasi cTeHka OakTepuidl U apXew.
OcoOeHHOCTH CTpOEHHUS TeTepoTpodHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuOT B OMOILIEHO3aX.

Crpoenue 1 GyHKIIMOHUPOBAHKE FYKAPUOTUUYECKON KiIeTKU. [na3maTudeckas
MeMOpana (tuiazmanemma). CTpykTypa Iia3MaTHdecko mMeMOpanbl. TpaHCHopT
BEIIECTB Yepe3 MIa3MaTHIECKy0 MeMOpaHny: naccuBHbIN (nuddy3us, ooneryéunast
nud¢y3us), aKTUBHBIN (NEPBUYHBIM W BTOPUYHBIM AKTUBHBIA TPAHCIOPT).
[Toynmponuiiaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOIUTO3:
MUHOIMTO3, (Qaronuro3. Jk301uTo3. Knetounas crenka. Ctpykrypa u QyHKIUH
KJICTOYHOM CTEHKH pacTeHUM, rpuloB.

Hurtomna3ma. [{uto3one. [lutockener. JBrmxkenne nuroriasMel. OpraHoubl
KkJeTkr. OTHOMEMOpaHHbIE OPraHOUIbI KIETKH: dHAoIIa3Marnyeckas cetb (I11C),
anmapatr [ olbIXu, IJHU30COMBI, HMX CTpoeHHe u (yHKIUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouA0B KJIeTkU. CTpOCHHE TPaHYyJSIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus deaxos ¢ IIIC. Cunte3 pacTBopuMbIX OeiakoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ mankuil (arpanyJsipHbIN ) SHAOIIA3MATUYECKUN PETUKYITYM.
CekperopHas ¢ynkuus annapara ['onbmxu. Moougukayus 6enkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame [ 0nv0xcu. TpaHCHIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KiIeToK. Kierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWIbl  KJIETKH:  MHUTOXOHAPHUH,  IUIACTU[BI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeocrkosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIIUM MHUTOXOHIpHUN W mactui. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTU/IbI (POTOCUHTE3UPYIOMIMNX 3YKApHOT. XIJIOPOILIACTHI,
XPOMOIUIACTHI, JIEUKOIIACTHI BBICIIMX PACTECHUM.

HememOpanHnbie opranonabl kiaeTtku CtpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUI0B KJIETKH. PuGocomsl. Ilpomesxcymounvie Gunamenmol.
MukpodunameHTsl. Akmunogvle Muxkpoguiamenmol. MBbIIEUHBIE — KIIETKH.
AxmuHosble KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. Kierounsrit
ueHtp. CrpoeHHe U JBMKEHUE KIYTUKOB U pPECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ MUKpOQDuUiIaMeHmamu u
muxpompyodoukamu. Momopnvie 6eaxu.

Anpo. OGonouka siipa, XpOMaTUH, KapuoILia3Ma, SAPBIIIKH, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enKOBBIM MaTpuKkc. [IpocTpaHCTBEHHOE pPaCHONIOKECHHE
XpOMOCOM B HUHTeppazHOM dlpe. Iyxpomamun u cemepoxpomamun. benku
XpoOMaTUHA — THUCTOHBI. /[uHamuka s0epHOU 00040uKu 6 mumose. AHoepHbiii
mpancnopm.

Knerounsle BkatoueHUs1. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKAPUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE SYKApUOTHUECKOW KIETKM», «CTpoeHme
JKUBOTHOW  KJETKW», «CTpoeHHe  pacTUTeNbHON  KieTku», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHrne NPOKAPUOTUYECKOUN KIETKI.

O6opynoBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTIPETapaThl 0aKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «l/3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTueckas padora «l3yueHrue cBOMCTB KJICTOYHON MEMOpaHbI».

JlabopaTopnasi padora «JVccinegoBaHue mia3moiiv3a M JEIUIa3MOJIM3a B
PACTUTENbHBIX KIIETKaX).

IIpakTuyeckast padora «/3yyeHne IBUKEHUS [IUTOIIA3MBI B PACTUTEIIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpAallleHNe JHEPTHH B KJIETKe

AccUMUIISLUS U JUCCUMUMIISIINS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa
BEILIECTB: aBTOTPO(PHBIM W rerepoTpodHBIM. YdacTue KuCIOpoja B OOMEHHBIX
npoleccax. OJHepreruueckoe oobOecrnieueHue kieTku: mnpeBpamienne AT B
OoOMeHHBIX Tporeccax. DepMEHTATHBHBIM XapaKTep peakiuid KICTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBONCTBA W MEXaHHU3M JICUCTBUS.
Kodepmentsl. OTinuust pepMeHTOB OT HEOPTAaHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OETKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HhepMEHTAaTUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BellecTB B KieTke. DortocuHTes.
AHOKCcuceHHbIll U OKcuceHHblll homocunmes y baxkmeputi. Ceemocooupaioujue
nucMeHmvl U NUCMEHMbl peakyuoHHo2o yeumpa. Poiap XJIOpPOIUIACTOB B MPOLECCE
dorocunTeza. CeroBas u TeMHOBas ¢azpl. Pomoovixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. llpogykTuBHOCTH (POoTOCUHTE3a. BiusiHue pa3audHbIX PakToOpoB HA
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEeMOCHUHTE3. Pa3noob6paszue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIIHE OaKTEepUH, KeIe300aKTEepUH, CEepoOaKTepUu, BOJIOPOHBIC
OakTepuu. 3HaUYECHUE XEMOCHUHTE3A.

AHaspoOHbIe opranm3Mbl. Buapl Opoxenus. [IpogykTel OpokeHuss U X
WCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIC3HEH.

AspoOHBbIe OpraHu3MBl. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POJIb MUTOXOHAPUH B
mpoiieccax ouonorndeckoro okucieHus. [luknuyeckue peakuuu. OKUCIUTETHLHOE
bochopunupoBanue. Iuepeus memoparnno2o spaouerma npomonos. Cunmes ATD:



paboma npomonuou ATD-cunmaszvl. [lpenmymiecTBa a’dpoOHOrO MyTH OOMEHA
BEIIECTB Mepe aHadpoOHbIM. D (HEKTUBHOCTH SHEPTETUYECKOT0 0OMEHA.

JleMoHCTpanumn

[Toptpersr: Jx. Ilpuctinu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmust 1 cxempl: «DOTOCHHTE3», « DHEPreTHUEeCKuii oomMen», «buocunres
oenka», «CtpoeHue pepMeHTay, « XeMOCHHTES.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYIOBAaHUE MJisi MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopatopHas padora «/3yyeHue KaTaTMTUYECKON aKTUBHOCTH (hepPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTajla3bl)».

JlabopaTtopnass pabora «l3yueHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHHUE MpoIEeccOB  (POTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHEeHUE MTPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. Haciencresennasi uHgopmanus u peaju3anms eé B KJIeTKe

Peakunn matpuuHoro cuHte3a. [IpMHIMI KOMIUIEMEHTAPHOCTU B PEaKLMIX
MaTpUYHOTO cuHTe3a. Peanusanust HaciencTBeHHoW uHopMmaiuu. ['eneTnueckuit
KOH, €ro cBoucTBa. TpaHckpunuusa — Marpuunbii cuHTe3 PHK. IlpuHnmms
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTHUIAPAICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuyactue Tpancnoptueix PHK B OuocunTese 6emnka.
VYcnousi O6uocunrte3a Oenka. KomupoBanwe amuHOKHCIOT. Ponbp pubocom B
OonocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHomMa y
MPOKApUOT U 3YKApHOT. Peryisiiusi akTUBHOCTH I'€HOB Yy MNpOKapwoT. l'mmoresa
onepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanuzmol SKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enos. Perynsuus oOMEHHBIX
npolieccoB B kieTke. Kietounslit romeocras.

Bupycbl — HekieTounbie (OpMbI KU3HU U 00MraTHbie Tapa3utbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoaroB. KusHeHHblll YUK
JHK-cooepocawux supycos, PHK-cooepacawux eupycos, obaxmepuoghazos.
Obpamuasa mpanckpunyus, pesepmasa, UHmezpasa.

BupycHble 3a0051eBaHus Y€JI0BEKa, )KUBOTHBIX, pacTenuii. CITM I, COVID-19,
COIMAJIbHBIE U MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6orvuux maccueos («bigdatay)
CmMpyKmypHulx buonocuieckux oanuvix. Hanomexnonoeuu 6 ouonocuu u meouyume.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocobvl 0ocmasKu 1eKapcma.



JleMoHCTpanuu

[Toptpetsr: H. K. Konbnos, /. . UBanOBCKUI.

Tabmumpst u cxemsl: «buocunrtes Oenkay, «['enerndyeckuit kom», «Bupycen,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJEIIA BUPYCA.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii 1muki, ero mnepuoAsl u peryisanus. Murtepdaza u MuTos.
Oco0OeHHOCTH TIPOlIecCOB, MpoTeKawmux B HHTepdasze. [loaroToBka KIETKH K
nenenuto.  [IpecunreTmdyecknii  (MOCTMUTOTHYECKUN),  CHUHTETHYECKHH U
MOCTCUHTETUYECKUI (MMPEMUTOTHUECKUI) Tepruoabl HUHTEpPa3bl.

Marpuunsbiii cunre3 JHK — permmkanua. [Ipuamuner perumkannn JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CUHTE3, AHTHUIIAPAIIIENBHOCTD.
Mexanusm pernkaunu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u

TejaoMepaza. XPOMOCOMHBIM HAOOp KJIETKM — KapuoTwm. JIUTUIOWIHBIA U
rariouHbeli  HabOpsl  XpoMocoM. l'omosoruunble  XpoMocoMbl. [losoBbie
XPOMOCOMBL.

JHenenue kietku — MuTo3. CTaguu MUTO3a U POUCXOISIIINE B HUX MPOIECCHI.
Tunbl Muto3a. KapnokrHes u HIMTOKHHE3. bronornyeckoe 3HayeHre MUTO3a.

Perynsiiiust MmutoTHueckoro mukia kieTku. [IporpamMmmupyemasi KiieTodHas
rudenb — anomnTo3.

Kinerounoe sapo, XpoMocombl, (yHKIIMOHAJIbHAsI T€HOMUKA. MexaHuzmol
npoaugpepayuu, oughghepenyuposku, cmapenus u euberu kiemox. «l{ugposas
K1emka» — ououHgpopmamuyeckue mooenu QyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabnuipel 1 cxeMbl: <«OKU3HEHHBIN IUKI KIETKW», «Muros», «CtpoeHue
xpomocom», «Perumkanus [JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpoOTpernapaThl: « MHUTO3 B KJIeTKax
KOpEIIIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKPOTIpenapaTaxy.

JlabGopaTopHasi pabora «HalmoneHne MUTO3a B KJIeTKaX KOHYMKa KOpellKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OHOKJIETOYHBIE,
KOJIOHUAJTbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTHU CTPOCHUS U KU3HEACSITEIBHOCTH OJTHOKJIETOUYHBIX OPTaHU3MOB.
bakrtepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKIECTOYHBIE BOJOPOCIH, APYTHE
npotucthl. KooHnanbHbIE OpTaHU3MBI.



B3aumocBsA3bp 4YacTell MHOTOKJIETOYHOI'O OpraHu3ma. [KaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe nenoe. I'omeocras.

Txanu pacteHuid. TUIIBI pACTUTENBHBIX TKAHEH: 00pa3oBaTeIbHAsl, TOKPOBHAS,
IPOBOJSIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOEHUs, (QYHKUIUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaxX pPaCTEHUM.

TkaHu JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKaHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAS, MbIlIeyHas, HepBHast. OCOOEHHOCTH CTpoeHus, (QyHKUUH U
PacCIIOIOKEHUS TKAaHEH B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M TE€HEpAaTUBHBIE OpraHel pacreHuil. Oprasel u
CUCTEMBI OPTraHOB JXMBOTHBIX U YeaoBeKa. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Omnopa tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJNHOKJIECTOYHBIX M
MHOT'OKJIETOYHBIX JKMBOTHBIX. Hapy kHbIl 1 BHyTpeHHUM cKeneT. CTPOEHUE U TUTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBWJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3MBI M HACTHH. JIBM)KEHHE MHOTOKJIETOYHBIX JKHUBOTHBIX M 4YEJOBEKa:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

[Intanue oprauu3mos. Iloromnienre BoAbl, yIiIeKUCIOro raza i MUHEPaJIbHbBIX
BellleCTB  pacTeHusAmu.  Iluranme  KuBOTHBIX.  BHyTpumonoctHoe  u
BHYTPUKIIETOYHOE NuIIeBapeHHe. [IuTaHue IMO3BOHOYHBIX >KUBOTHBIX. OTHeIbl
NUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHble xenesbl. [lumeBapurenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pacteHuil. Jprxanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxaTeabHast TIOBEPXHOCTD.
’KabepHoe u nérouHoe apixaHue. JpIxaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOCHUS JIETKUX IIO03BOHOYHBIX JKWBOTHBIX.
JlpixarenbHas cucTemMa 4einoBeKa. MeXaHu3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perymsamus npixanus. JpixarenbHble 00bEMBI.

TpaHcropT BEWIECTB Y OPraHU3MOB. TpPAaHCIOPTHBIE CHCTEMBI PACTEHUMU.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHbl.
KpoBeHocHass cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpaiieHusi. IBOIIOIMOHHBIE
YCIIO)KHEHHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMbI MO3BOHOYHBIX >KMBOTHBIX. PaboTa
ceplla v €€ peryJisiuus.

Brinenenue y oprauu3mos. Belaenenue y pacteHuid. Bolienenue y sKuBOTHBIX.
CokpatutensHble Bakyodau. Oprasbl BbiaeneHus. QPuiabTpalus, CEKpeuus Hu
oOpaTHOe BcachblBaHME KaK MEXaHH3Mbl PAa0OTHI OpraHoB BbiaeneHUs. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIACIMUTEIBHOW cucTeMamu. Belnenenne y



MO3BOHOYHBIX >KUBOTHBIX U yenoBeka. [louku. CTpoeHrne M (QyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl
OaKTepHil U IUCTHI MPOCTEUIINX. 3alUTa y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencrBa NaCCUBHOM M XUMHUYECKOM 3aIUThl. DUTOHLIMIBI.

3amMra 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammura opranm3ma oT OoiesHel. UMMmyHHas cucrema denoBeka. KieTouHwni u
I'YMOpaJbHBIH UMMYHUTET. BpoXn€HHBIH W OpHOOPETEHHBIN CHelUPpUICCKUA
UMMYHUTET. Teopus KioHaJIbHO-celdeKkTuBHOro ummynutera (I1. Dpnux, ©. M.
bepuer, C. Tonerapa). BocranutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ®  peryisius 'y OpranmsMoB. PasgpaxumocTts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakuMoCTh U peryisinus y pacTeHUM.
PocroBble BelllecTBa U MX 3HAYCHHUE.

HepBHasg cucremMa u peduekTopHas peryjsuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOJOIHOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTHEIBl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pednexTopHas nyra. be3ycioBHbIE U yCIIOBHBIE PEQIIEKCHI.

['yMopasibHasl peryJisilivs U 3HJIOKPUHHAS CHUCTEMa YXUBOTHBIX M YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBA3b
HEPBHOU U SHIOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTIOKJIETOYHBIE
Bojopocim», «bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHUNY,
«CuctemMbl  OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHHe cTeOIs»,
«CTpoeHne JHCTOBOM IUIACTUHKW», «TKaHM >XKUBOTHBIX», «CKEJIET YeI0BEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHOcHass cucreMa», «JlpIxaTenpHas

CHUCTEMA, «HepBHass  cucremay, «Koxa»,  «MpbllleyHass  cHUCTEMay,
«BbiaenurenbHas CHUCTEMa», «DHAOKPUHHAS cucTeMa», «CTpPOEHHE MBIIILbBDY,
«mmynurer»,  «KuimieuynononoctHele»y, «CxeMa  NHUTaHUST ~ PacTECHUI»,

«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THAPBI»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpoeHHE HOKIEBOro uepms», «HepBHas
cuctema peid», «HepBHas cucrema narymkw», «HepBHas — cucrema
npecMmbikatomuxcs», «HepBHas  cucrema  nrTuiy, «HepBHas — cucrtema
MJIeKOTTUTaomuX», «HepBHas cuctema denoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKPOIpENaparhl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKpOIIpEenapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU



HAaCEKOMBIX, UIJIOKOXKHX, KUBBIE DK3EMIUISIPl KOMHATHBIX pPAacTeHUMU, repOapuu
pacTeHUN pa3HbIX OTHAEJOB, BIAXKHBIE Npenaparbl KUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKHUBOTHBIX, CKEJET YeJOBEKa,
000pyI0BaHUE JIs1 IEMOHCTPALIUU MOYBEHHOTO M BO3YIIHOTO MUTAHUSI PACTCHU,
pacuieruieHus Kpaxmasa u 0eiKoB 1o eicTBrueM (hepMeHTOB, 000pyJ0BaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHHU3Ma
JbIXaTEIbHBIX ABUKEHUMN, MOJIETIN TOJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3yueHrne TKaHE pacTCHUI.

JlaGoparopHasi padora «3ydyeHue TKaHe )KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe (BKJIOYash BEreTaTUBHOE) U
noysioBoe. Buasl  Gecrosioro  pa3MHOXKEHUS:  [MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTaiys, KIOHUPOBAHUE.

[TomoBoe pa3zmuHoxeHue. llonoBeie kneTku, win ramersl. Meio3. Craauu
Mmeno3a. [loBegenne xpomocoMm B Menosze. Kpoccunrosep. buomorndecknii cMbIci
M€i03a W TOJOBOro mporecca. MeWo3 W ero MecTo B KMU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzapoapiieBoe pa3Butre. I'aMeTorenes y ;KxUBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIEeTOK. Cepmarorenes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHE M SMOPHOHANBHOE pa3BUTHE KUBOTHBIX. (CrocoOsbl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [[apTeHorenes.

NunuBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTUS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopgocenez — 00Ha u3 2nagHbiX nPoodIeM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghocenesa. Cramuu >MOpHUOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenune. Tumbsl  mpoOieHus.
Jlemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bnacmyna, munovl
onacmyn. OCOOCHHOCTH JIPOOJICHUS MIICKOMUTAIONIUX. 3apOJbIIIEBbIE JUCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (dMOpUOHANbHAS WHIYKIIUS).
3akiagka IUIaHA CTPOCHHUS KUBOTHOTO Kak pe3yjiabTaT HEpPaApXHUUECKUX
B3aMMOJICUCTBHI TEHOB. BiusHue Ha SMOpPHOHAIBHOE pPAa3BUTHE PA3THMYHBIX
(hakTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButhe kuBOTHBIX. [locTamOpuonanbublii nepuon. Ilpsamoe u
HenpsiMoe pasBuThe. PaszButne ¢ MeraMoppo3oM Yy OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKOoe 3HAYEHHWE MPSMOr0 M HENpPSIMOro
pa3BUTHUA, UX PACHPOCTPAHEHUE B Mpupoje. Tumbl pocTa KUBOTHBIX. DAaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu mocTaMOPUOHAIBHOTO pa3BUTHUS



y ’KUBOTHBIX U 4esioBeka. [leprnossl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTNYECKHE MTPOLIECCHI.

Pa3smuoxenune u pasButue pactenuil. ['ameroput u cmopodut. Meiio3 B
YKU3HEHHOM IMKJIe pacTeHuit. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. 'amerorenes
y pacteHuil. OnI0I0TBOPEHNUE U PA3BUTHE PACTUTENBHBIX OpraHuW3MoOB. [[BOWHOE
OIIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTUE CEMEHH.

MexaHu3MBbl PETYJISIIUA OHTOTE€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpauu

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

Tabmuupl u cxembl: «BereratuBHoe pasmHoxenue», «Tumbl Oecnosioro
pa3sMHOXEHUD», «Pa3MHOXKEHUE XJIaMHIOMOHAAb», «Pa3MHOXKEHHE 3SBIJICHBIY,
«Pa3MHOXeHue tuapby, «Menosy, «XpomocoMb», «I'amerorenes», «CtpoeHue
AWIEKIIETKH U crepMaTo3ouaa», «OCHOBHBIE CTaIMH OHTOreHe3a», «lIpsMoe u
HENpsAMOE pa3Buthue», «Pa3Buthe walickoro xyka», «Pa3Butrhe capaHumy»,
«Pa3zButne narymku», «/IBOMHOE OIUIONOTBOPEHHE Yy LBETKOBBIX PACTCHUN,
«CtpoeHne ceMsH OOHOMOJIBHBIX U ABYIOJBHBIX PACTCHUW», « KU3HEHHBIA LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIA [IUKII MXa», « KU3HEHHBINA LUK TATIOPOTHUKAY,
«OKV3HEHHBIN LUK COCHBLY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMATO30HUJI0B, MOJIENb «L[MKJI pa3BUTHA JIATYILIKI.

JlaGoparopHasi padora «l3ydeHue CTpOECHUS MOJIOBBIX KIETOK Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckas padora «BbisIBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHS BBICIINX
pacTeHU.

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS U Pa3BUTHs T€HETUKH Kak Hayku. PaboTel I'. Menpens,
I'. ne ®pusa, T. Moprana. Posib OT€4eCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6ots H. K. Konsiiosa, H. M. Basusoga, A. H. beno3zepckoro, I'. /1. Kapnieuenxo,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIEC TEHETUYECKHUE MOHATHSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHBbI, AJbTEPHATUBHBIE TPU3HAKU, JOMHUHAHTHBIA M PEIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUNCTAsI JTUHUS, THOPUABI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJbI ~ TE€HETUKH: TUOPHUIOJIOTUYECKUN,  IUTOJOTHUECKHM,
MOJIEKYJISIPHO-TEHETUYECKHM.

JlemoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Komsunos, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTobl TeHETUKINY, «CXeMBbI CKPEITUBAHUSY.

Jlabopatopuas paGora «/lpozoduna Kak OOBEKT TI'€HETUYECKUX
VCCIIEIOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBblli 3akoH MeHaenss — 3aKoH
eAMHO00pa3usi THOPUIOB MEepPBOTO MokoieHus. [IpaBuno nomunupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pAacUICIUICHUs] MPHU3HAKOB. LIUTOJIOrMYECKHEe OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ MoTe3a YuCTOThI TaMeT.

AHanmsupytomee ckpemmBanne. [[poMexyTOUHbIM XapakTep HACIEOOBaHHUS.
Pacuierienre npu3HakoB Py HENOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpemmBanue. TpeTuil 3akoH MeH el — 3aKOH He3aBUCUMOTO
HaclieJ0BaHUsI TPU3HAKOB. [lUTOMIOrMYecKre OCHOBBI AUTUOPUTHOTO CKPEIIIMBAHUS.

CuennieHHoe HaciieqoBaHue npusHakoB. Padotel T. Moprana. CuensieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXAYy TIeHamMu. XPOMOCOMHas
TEOPHUsI HACIIEACTBEHHOCTH.

['eHeTnka nosa. XpoMOCOMHBIM MEXaHH3M ONPEAEIICHUS MO0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M reTeporameTHbld mnoja. ['eHermyeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaclienoBanne npu3HaKkoB, CUETUIEHHBIX C TTOJIOM.

['eHoTum kak uenocTHas cucrema. [limerorponus — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3auMonencTBue HeauIeNIbHbIX T'€HOB.
Kommniementaprnocts. Onuctas. [loaumepusi.

['eHETMYECKUI KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, 4 TAKKE
(U3MONOTMYECKUX  TPOILIECCOB, TMOBEACHUS W  KOTHUTUBHBIX  (YHKIIUH.
['eHeTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJACHCTBUS «XO3SIMH
— Tapa3uT» U «XO3IUH — MHUKpoOMOM». ['eHeTHdeckue acmeKThbl KOHTPOJS U
M3MEHEHHUs HaCJIeICTBEHHON MH(POPMAIIMHU B TTIOKOJEHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

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

Tabmuubr u cxemsl: «llepBoiif 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3akoH
MeHnnens», «AHanu3upyroliee CcKpemuBaHue», «HemnomHoe DOMHUHUPOBaHUEY,
«CuernsieHHOe HacleloBaHuEe MPU3HAKOB Y Jpo30oguibl», «l'eHeTuka moJiay,
«Kapuotun denoBeka», «Kapuotun npozodwiby, «Kapuotum mOTUILBDY,
«MHOX€eCTBEHHBIN ajjIenu3m», « B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENTb JJisi JEMOHCTpAIlMM 3aKOHOB €IWHOOOpa3us
ruOpUJIOB TIEPBOTO TIOKOJIGHUS H PACIIEIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBHCUMOTO HACJICAOBAHUSA NPU3HAKOB, MOJEIb JJIs



JIEMOHCTPAllMM CLEIUICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «/Ipozodumnay.

IlpakTnueckass padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUs Y IPO30(DUITB».

IIpakTuueckass  padora  «M3yueHue  pe3ysibTaTOB  JUTHOPHUIHOTO
CKpEIIMBAHUSA y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpenbl npu  GOpMHUpPOBAHUU (EHOTHIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHBIC MPU3HAKU. Bubl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanuonHass U3MEHYUMBOCTb. Ponb cpeasl B (hopMUpOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMma peakuuu npusHaka. BapuannoHHBIM
psan u BapuarnuonHas kpuBasi (B. Moranncen). CpoiicTBa MoAM(UKAIIMOHHON
U3MEHYUBOCTH.

['eHoTHMIIMUECKAsT N3MEHUYUBOCTh. CBONCTBA T€HOTUITUYECKONW U3MEHUYHUBOCTH.
Buapl reHOTUITHYECKOM U3MEHUUBOCTH: KOMOUHATUBHAS, MyTallHOHHAS.

KomOunaTuBHas M3MEHYMBOCTh. Mel03 M TMOJOBOM MpollecC — OCHOBA
KOMOMHATUBHON U3MEHUHUBOCTU. POJIb KOMOMHATUBHOM U3MEHYMBOCTH B CO3IaHUU
TeHEeTHYECKOT0 pa3HOOOpa3us B mpeiesiax OJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuUIbl MyTalnuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUMPOBAHHBIE MyTaluu. SnaepHele U
HUToIIa3MaTuYeckue mMytanuu. CoMaTHYeCKHe M TMOJIOBble MyTaluu. [IpuduHb
BO3HUKHOBEHUs MyTauui. MyTareHsl W UX BIHMSHUE Ha OpraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMPOIECCa. 3aKOH TOMOJIOTMYECKHX PSIJOB B
HacnenacTBeHHoW m3meHuuBoctu (H.M. BaBunoB). BuesnepHas u3MEeHYUMBOCTH U
HACJIEICTBEHHOCTb.

OnueceHemuxa U SNUSEHOMUKA, pPOJb  INUSEHEMUYECKUX ¢Hakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JleMoHCTpanumn

[Toprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiel u  cxeMbl: «Buasl  u3MmeHunBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTEY, «KomOnnaTuBHas U3MEHYHUBOCTHY, «Meio3s»,
«OnnonoTBopenuey, «I enernueckue 3a007I€BaHUS YeIOBEKa», «BUIbI MyTariuiiy.

O6opynoBaHue: >XKUMBbIE U TepOapHbIE IK3EMIUISIPhl KOMHATHBIX PACTEHUI,
pucyHku (dpoTorpadguu) >KMBOTHBIX C PA3TUYHBIMUA BUJIaMU U3MEHYUBOCTH.

JlaGopaTopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON HW3MEHYMBOCTH. [locTpoeHME BapHalMOHHOTO psAa W
BAPUALIMOHHON KPUBO».



IIpakTuyeckasas padora «Myrtanuu y Japo3oduibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YeJI0BEKA

Kapuotun denoBeka. MexayHapoaHas HporpaMma HCCIEIO0BAHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEeHHMSI TEHETUKHM  4YEeJIOBEKa: T'€HEAIOTHYECKHUH,
OJIM3HEIIOBBIM, LIUTOTCHETUUCCKUIA, MOIMYJISALUOHHO-CTAaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JieBaHUs YyeloBeKa. | eHHbIE M1 XpOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIEACTBEHHOM MPeapacoyioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW TE€HETUKU B MPEIOTBPALICHUM U JICUCHUU T'€HETUYECKUX
3a00JeBaHUi 4YelioBeKa. MeIuKO-reHeTUUeCKOe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IOHSATHE «TE€HEeTHYEeCKOTo rpy3a». DTUYECKHE aCIEKThl UCCIIEIOBAHUN B
00JIaCTH peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEIBHOCTH YENIOBEKA K
(bU3NYECKOMY U XUMUYECKOMY 3arps3HEHUIO OKpY KaroIieil cpenbl. ['eHeTnueckas
MPEIPACIIONIOKEHHOCTD YETOBEKA K MATOJIOTHUSIM.

JemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun dyenoBeka», «MeTobl U3yUYeHUs] TEHETUKU
yesoBekay, «I'eHeTnueckue 3a00JIeBaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBlIeHUE U aHAIU3 POJOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanus 1 ceekuus. 3apoKICHUE CEIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o IlleHTpax NpOUCXOXKACHUS W MHOTO00pa3usi KyJbTYpPHBIX
pacteHuid. Ponb cenekuuu B CO3JaHUM COPTOB PACTEHUIN U TOPOJT KUBOTHBIX. CopT,
opoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHOW M3MEHUYUBOCTHU
H. W. BaBumnosa, ero 3HaueHue Jyisl CEJICKIIMOHHON pabOTHI.

Meroabl ceneKnuoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1y AJIbHBIM. Irtansl KOMOHWHAIIMOHHOM CCJICKIIUU. HUcnriTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp 1O TEHOTHUIY C TOMOIIBIK OIICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMolbio aHanu3za JIHK.

HckyccTBEeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOW  paboThl.
PanmnanoHHbli 1 XUMAYECKUN MyTareHe3 Kak UCTOYHUK MYTallUHd y KyJIbTYPHBIX
dbopm opranu3mMoB. HMcmosib30BaHHE TEHOMHOI'O PEIAKTUPOBAHUS M METOJOB
pexomobuHanTHbIX JIHK 1151 mostydenus ucxoqHoro Marepuana sl CEJeKIIUH.

[Tomyuyenue MTOJIUILIIOUOB. BryTtpuBunosas TUOpUIN3AIINSL.
brmu3kopoAcTBEHHOE — CKpelMBaHWE, WiW  WHOpumuHT.  HepoacTBeHHoOe
CKpelMBaHue, Win ayTopuauHr. ['erepo3uc u ero mpuuuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. OtaanéHHas rulOpuausaius. [Ipeomonenue Oecruionus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMN PACTCHUI U )KUBOTHBIX. «3e1éHas
DpesooyuUsLY.

CoxpaHeHure U U3y4eHUE FTE€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3J]aHUs HOBBIX COPTOB M THOPHJIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u YNpasieHue 2eeHemuuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX  HCUBOMHBIX 6 YeNsax YIyuuleHus
CyuWecmsyowux U co30aHusi HOBbIX NOpPOO, AUHUU U KPOCCO8, 8 MOM YUCILEe C
NpUMeHeHUeM COBPEMEHHbIX MemO0008 HAYUHBIX UCCIe008aAHUL, Nepedosblx uoell u
NnepCcneKmuBHbIX MexHOoA02UM.

JdeMoHCcTpauu

[Toptpers: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel 1 cxeMbl: «I{eHTpBbI TPOUCXOKIAECHUS K MHOT000pa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAJ0B B HACIEACTBEHHOW M3MEHUYMBOCTH),
«Metonpl cenexkuumny, «Otnanéunas ruopuausamnus», « Myrarenes».

JlabopaTopHasi padora «J3yueHne coOpTOB KyJIbTYpPHBIX PACTEHUN U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «3ydeHrne METOJ0B CEJCKIIUA PACTCHUIN.

IIpakTnueckas padora «IIpuBUBKa pacTeHUI.

IKeKypeusi «OCHOBHBIE METOAbI M JOCTHXKEHHUSI CEJICKIMU PACTCHUU U
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOMCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO35AWCTBO, B J1A0OpPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOT'O LICHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKAasA OMOJIOTHSA

OOBEeKThl, HCMHOJIb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJITYPBI, MHKPOOPTaHU3MBI, 150. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJICOOMEeUeHHe, TMOJyYEeHUE KHUCIOMOJIOYHBIX  IPOIYKTOB,
BUHOJeNne. Mukpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB 1IE€JICHANIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LIEJIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIep KalluX HE BCTPEUAIOIINUECS B MPUPOJIe OMOCUHTETUYECKHE My TH.

Knerounass mHxxeHepus. MeToapl KyJbTypbl KJIE€TOK U TKAHEH PACTEHUM U
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuau3alus ¢W  COMAaTHYECKUN
smOpuorene3. lcrnonb3oBaHuEe TrariouoB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKIOHAbHBIX anmumein. HMcnonv3oeanue MOHOKIOHANIbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUTOJOTBOPEHHUE. PeKOHCTpyKITHs
ANLEKIETOK U KIOHUPOBAHHUE JKUBOTHBIX. MeETOJ TpaHCIUIAHTAlUK SIAEP KIETOK.



Texnonoeuu 0300po6nenus, Kya1bmueuposanus u MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass M TeHHas WHKEHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHus U MepCreKTUBBI XPOMOCOMHOM M T€HHOW MHXKEHEPUU. DKOJIOTUYECKUE
Y 3TUYECKHUE MPOOJIEMbl TEHHOW NHKEHEPHH.

Meauumnckue Ouorexnosoruu. [loctrenomuas uudposas menunumua. [11P-
JMAarHocTika. MeTa0oJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHaliu3 MpoTeoma
YEeJIOBEKA JJIA OLIEHKH COCTOSIHUSI €r0 3J0pOBbs. MCHOIb30BaHUE CTBOJIOBBIX
kieTok. TapretHas Tepanus paka. 3D-OumoumkeHepus nis pa3pabOTKu
(byHIaMEHTAIIbHBIX OCHOB MEIMIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTHH TPEXMEpPHOro OMOmpUHTHHTA U ckad@oyiaunra
JUISL peLIEHUs 3a/1a4 [IEPCOHATU3NPOBAHHOW MEINLIUHBI.

Co3naHne BEKTOPHBIX BAaKLUMH C I€JIbI0 OOecreuyeHuss KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyautened OPBU, ycTaHOBIIieHHE MOJIEKYJIAPHBIX MEXAHH3MOB
¢bynkunonupoBanusi PHK-cogepxammumx BUPYCOB, BBI3BIBAIOIIUX OCOOO OMAcCHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JemoHcTpanuu

Tabmunps! u cxemsl: «Vcnonab3oBaHNE MUKPOOPTaHU3MOB B IIPOMBIIUIEHHOM
IIPOU3BOACTBE, «KieTouHass MHKEHEPHs», «] €HHas HHXKEHEPUs».

JlabopaTopHasi padora «l3yueHrne 00bEKTOB OMOTEXHOIOTHUIY.

IIpakTnueckas padora «lloyyeHrne MOJIOYHOKUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BaKHEHIAss MPOU3BOJWTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TIPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue u pa3sBUTHE SBOJIONMUOHHBIX NpeICTABJICHUH B
onosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrokyI1ye cuiibl BoTOIUK BUAOB 10 Y. JlapBuHY (BbICOKass HHTEHCUBHOCTD
pPa3MHOKEHUS  OPTaHU3MOB, HACJIEJCTBEHHass M3MEHUMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmiienne cunrernueckoir Teopum dBomtonuu (CTDI). Heirpanshas
teopust dBomtonuud. CoBpeMeHHas HBONIONMOHHAS  OWONOTHs. 3HauYCHUE
ABOJIIOLIMOHHON T€OpUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUDPA.

JdeMoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosne, Y. lapsun, C. C. UerBepukos, 1. WU. HImanerayzen, x. Xonnern, 1. K.
benses.

Tabnuup! u cxemsl: «Cuctema sxuBoit pupoasl (1o K. Jlunuero)», «Jlectauna
KUBBIX cymiecTB (o Jlamapky)», «Mexanusm (GopMUpOBaHUS TPUCTIOCOOTICHHUMN Y
pacTeHuil ¥ )kUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapupyra myTemecTBus Y.
Hapsuna», «Haxoaxum Y. JapBuna», «®opmbl OOpbOBI 3a CyIIECTBOBaHHEY,
«Iloponbl romy0Gei», «MHoroobpasue KyIbTypHbIX (opM KamycTeD», «llopombl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUIIOB (1o Y. [apBuny)»,
«CxeMa COOTHOILIECHMS MABWXKYIIMX CHJI 3BOJIOUAW», «OCHOBHBIE TOJIOXKEHUS
CUHTETUYECKON TEOPHH 3BOJIOLIUNY.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tommynsiuus Kak 3J€MEHTapHas eAuHULA 3BOMOUNH. COBpEMEHHBIE METOIbI
OLIEHKM TE€HETHYECKOro pa3HooOpa3us M CTPYKTyphl nomynsauuid. M3meHenue
reHooH/la TOMYJSIUMK KaK DSJIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (PaKTOPhl (JIBMXKYILHME CUJIbI) JBOJIIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUHUBOCTh. Jlpeiid reHOB — ciydaiiHbie
HEHaNpaBJICHHbIC U3MEHEHUSI YacTOT ajljiesiel B monyJsanusax. D(p@ext ocHoBarens.
Ippexm Oymouinounozo eopaviuwika. CHudicenue 2eHemuyecko2o pasHooOpasus:
npuuunsl u cieocmsusi. llposenenue s¢ppexma opeiigha 2enos 6 6ONLUUX U MATLIX

NONYNAYUSAX. Murpanumu. N3omsuus TIOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs1), Onosioruueckas (pernpoyKTuBHas).
EctecTBennbiii or6op — HampaBimsoommii (akrtop sBomonuu. Dopmel

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAaOWIM3UPYIOLIMK,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIf). IlomoBoil 0TOOp. BO3HUMKHOBEHHE M 3BOJIIOLMS COLMAIBHOIO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0IeHHOCTh  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HuKHOBEHKE NPUCTIOCOOIEHUH Y OpraHu3MOB. ApoMop(}03bl U UAHOATANTALUH.
[Tpumepsl prcnocobieHnid y OpraHu3MoB: Mopdoorudyeckue, Gpu3noIoru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xkputrepunm u cTpykTypa. BumgooOpazoBanue Kak pe3ynbTar
MUKpPO3BOJIIOIMU. M3omsanus — kioueBoil (aktop BumpoobOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpaguueckoe),
CUMITAaTPUYECKOE (?KOJIOTUYECKOE), «MT'HOBEHHOE)» (monumIonU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Pounb 3BOMIOIIMOHHOM OMOJOTHH B pa3paboTKe HAyYHBIX METOJIOB COXPaHEHHUS
OouopazHooOpaszusi. MUKpPOIBOJIONMS W KOJBOJIOIMUS IMAPA3UTOB U HX XO3S5EB.
Mexann3mbl GOpMUPOBAHUS yCTOMYUBOCTH K aHTHOMOTUKAM U CITIOCOOBI OOPBOBI C
HEW.

JdeMoHCTpanuu

[Toptpetsr: C. C. UerBepukos, D. Maiip.

Tabmumplt 1 cxeMbl: «MyTalioHHasE W3MEHYMBOCTHY», «[lomymnsiuonnas
CTpYKTypa Buaa», «Cxema MposiBiIeHUs 3akoHa Xapau—BaiinOepray, «IBmwkymume
CWJIBl HBOJIIOIUNY, «DKOJIOTHYEcKass M30JSAIUs MOMYJISIUA ceBaHCKOM (openny,
«I"eorpaduueckast U30JISIMUS TUCTBEHHULIBI CHOMPCKOM U TMCTBEHHULIBI AayPCKON»,
«ITonynaMOHHBIE BOJIHBI YUCICHHOCTH XHUITHUKOB U XEPTBY», «CxeMa JercTBUS
€CTECTBEHHOT0 0TOOpa», «@opMbI O0pHOBI 32 CyliecTBOBaHUEY, « MHyCTpraIbHBbIM
Menanu3sM», <« KuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHass  OKpacka
KUBOTHBIX», «IIpemympexnaaromas OKpacka 3KUBOTHBIX», «Duznonorunueckue
amantanun», «lIpucnocoONIeHHOCTh OpPraHu3MoB W €€ OTHOCHTEIbHOCTHY,
«Kpurepuu Buaa», «Buapl-nBoiHUKNY, « CTpyKTypa BuAa B mpupojie», «Crnocoosl
BU1000pa3oBanus», «I'eorpaduueckoe BUA000pa30BaHUE TPEX BUIOB JAHABIIICH,
«KOJIOTUYECKOE BHUI000pa30oBaHHE BHUAOB CHUHUL, «llomuruionasl pacTeHUiD,
«KanycTHO-peneuHbIil ruopumy.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOIECHUH, YyUesia NTUIl U 3Bepel pa3HbIX
BHUJIOB, TepOapuM pacTeHWH OJM3KUX BHIOB, OOPA30BABIIMXCS PA3TUIHBIMHU
croco0amu.

JlaGopaTopHasi padoTa «BrIsgBiecHNE H3MEHUMBOCTH Y 0COOCH OJTHOTO BHIA».

JlabopaTophnasi pabota «IIpucnoco0aeHus OpraHu3MOB U UX OTHOCUTEIbHAS
1e71eC000pa3HOCThY.

JlabopaTtopuass pabora «CpaBHEHHE BHJIOB 10 MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boonus 4 €€ pe3yJibTaThl

Meronpl M3yyeHMs MakpodBOJOUMU. [lameoHTONIOrMYECKHME  METO.bI
uzyueHus: dBoionuu. Ilepexonueie @QopMbl W (QUIOrEeHETHYECKHE  PAJIbI
OpraHU3MOB.

buoreorpaduyeckue meToasl u3yueHus sBomonuu. CpaBHEHHE (QIIOPHI U
(dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Buasbi-
SHAEMUKHU U PEIIUKTHI.

OMOpPHOIOrMYECKUE U CPAaBHUTEIHbHO-MOP(OIOTrHUECKHE METOAbl U3yUeHUs
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHWU3Mbl SBOJIOLMA OHTOIEHE3a M IOSBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. [ 'OMOJIOTMYHBIE UM  QHAJIOTUYHBIE  OPTaHBI.
PyaumenTtapuble  opraHbl M araBU3Mbl.  MoOJEKyISIpPHO-T€HETUYECKUE,



OMOXMMHUYECKHAE U MATEMAaTUYECKUE METOAbI U3YUYEHUS IBOIIOLUHU. [ OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MyTallUX U SBOJIFOLUSI TECHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) dBOIMOUUU. [IpuHyun cmenvl yHKYuUl.
HeobOpatumocTs 3Bomtonnu. ApanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
IBOJIFOLIU Y.

JleMoHCTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromnnep, 3. ['ekkeb.

Tabmuubl 1 cxembl: «DUIOreHETHUECKUIN Psill JOMIAIu», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb», — «Creronedans»y,  «Punuodute»,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30Hb 3emin», «llpeld KOHTUHEHTOBY,
«Penuktey, «HadanpHble cTaauu SMOPUOHAIBHOIO Pa3BUTHA IO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTHYHbIE OpraHb», «PyaIuMeHTb,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YeJOBEKa M IIMMIIaH3e», «l JIaBHBIE
HaIlpaBJIEHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUIEKIIMU, TrepOapuu, MYJSKH MCKOMAEMbIX OCTATKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTHYHBIX, PYJIUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HUM Ha 3emie. AOUOreHes H
naHcrepmusi. JloHayuHble peICTaBICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpPOBEpKEHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >kxu3Hu U aCTPOOUOIIOTHS.

OcHOBHbIE JTaIlbl HEOPraHU4YECKOU JBOJIIOLIUU. [Lranerapuas
(reoyoruyeckas) JBOJIONHUSA. XHMHYECKas dBOJIONUA. AOHOTCHHBIM CHHTE3
opraHnyeckux BemiecTs u3 HeopraHmueckux. Omeit C. Mwumiepa n I'. IOpwu.
OO6pazoBanue nmoaumepoB u3 MmonomepoB. Koanepsarnas runoreza A. U. Onapuna,
runore3a mnepBuyHoro OynboHa JIk. XomngeitHa, reHeTudeckass rumnoTesa [
Ménnepa. PubGozumbr (T. UYex) u runoresa «mvupa PHK» V. T'mnGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE IPOTOKIIETKH.

Hcropus 3emin u MeTo1bl €€ n3yueHus. Mickonaemble OpraHM4ecKue OCTaTKH.
['eoxpononorust u e€ Meronbl. OTHOCUTENbHAS U AOCONIOTHASI TE€OXPOHOJIOTHS.
["'eoxpoHosIOrHYecKas MKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.

HavanpHbie 3Tanbl OpPraHUYECKOM 3JBOMIOUMHU. llogBIIEHME W H3BOJIIOLMSA
NEPBBIX KJIETOK. DBOMIONUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHM KaK aHAJIOT MEPBbIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.



[Tpoucxoxnenue s3ykapuoT (cuMOuoreHes). BOIIOIMOHHOE MPOUCXOXKICHUE
BUpyCcOB. [IpoucxoxkaeHne MHOTOKIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHHE
OCHOBHBIX I'pYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATalbl ABOJIOLUUUA BBICHIMX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pactenur. Beixon pactenuii Ha cymry. IlosiBiIeHHE CHOpPOBBIX PACTEHUM U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. I[IpoucxoxkaeHue IBETKOBBIX
pacTEHUM.

OCHOBHBIE ATallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KeMOpuiickuii B3pbIB — IMOSIBIICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBbIE )KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOIUSA MO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuii u pentwinid. IIpoucxoxxaeHne MIEKONUTAOIMIUX H
ntui. [lpunnun kimodeBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU H
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emMie MO 3paM U MEPUOJAM: apXeu, MPOTEPO30il,
najaeo30m, Me3030i, kaiiHo30M. OO0I11ast XapaKTEepPUCTUKA KIIMMAaTa U T€OJIOrMYECKUX
npoueccoB. [losiBeHne M paciBeT XapaKTePHBIX OPraHU3MOB. YTiaeo0pa30BaHUE:
€ro YCJIOBUS U BIIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — 3KOJIOTHYECKHE KPU3HUCHI MPOUUIOro. IIpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJOTMYECKUI KpPU3UC, €ro
ocoboenHnoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3eMIie.

CoBpeMeHHasi cucTteMa opraHudeckoro mupa. IIpuHIUNBl Kiaccuukauuu
oprann3MoB. OCHOBHbBIE CHCTEMATUUECKUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. N.
Omapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuel u cxembl: «Cxema omnbita @. Penuy, «Cxema onsbita JI. [Tactepa mo
M3YUYCHHUIO CaMo3apokJeHus xu3Hu», «Cxema ombiTa C. Mwuepa, I'. FOpwu»,
«JTanbl  HEOPraHMYECKOW  HBONIOLUNY»,  «['€OXpOHOJOTHYECKas  IIKajay,
«HauanpHble 3Tanbl OpraHUYecKor 3BONMIOIUNY, «Cxema oOpa3oBaHUs 3yKapHOT
nyTéM cumoOuorenesa», «Cucrema >XUBOW mpupoabl», «CTpoeHuE BHUpPyCay,
«Apomopdossl  pacreHuit», «Punuopute», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJII€TOUHBIE BOAOpOCHNY», «Mxm», «llanopoTtHukny, «l'0J0OCEMEHHBIE
pacteHus», «Opranbl [IBETKOBBIX pacTEHU», «CXxema pa3BUTHS ) KUBOTHOTO MUPAY,
«Apomop(do3sbl KUBOTHBIX», «IIpocTeitmuey», «Kumednomnonoctueie», «llnockue
yepBu», «YUnenucronoruey, «PbuiOb», «3eMHOBOAHBIEY, «lIpecMmbikaromuecs,
«IItnpey, «Miekonurtaromuey, «Pa3BuTue xu3HuU B apxeuckoun spe», «Pa3Burue
JKU3HH B TMPOTEPO3OUCKON 3pey», «Pa3BuTHE KU3HM B MAICO30MCKOU IPeER,
«Pa3BuTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuTre )KU3HU B KATHO30KMCKOU 3peY,
«CoBpeMeHHas cuCTeMa OPraHuYECKOr0 MUPay.



O6opynoBanue: repOapuu pacTeHWd pPa3TUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BIJIAYKHbBIE MIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJLIIOCKOB, KOJUIEKIIMU
UTJIOKOKHX, CKEJIEThl IO3BOHOYHBIX KUBOTHBIX, UyUeJia ITUIl U 3BEpeid, KOJUICKIINU
OKaMEHEJIOCTEW, TMOJE3HbIX MCKONMAEMbIX, MYJSDKM OpPraHMYECKUX OCTaTKOB
OpTaHU3MOB.

BupryanbHnas nabopatopnas padora «MozaenupoBaHue onbIToB Musnepa—
KOpu 110 n3ydeHunto aOMOreHHOT0 CUHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM
aTMocdepe».

JlabopaTtopnasi paGora «/3yyeHue M omnucaHuE HMCKOINAEMBIX OCTAaTKOB
JIPEBHUX OPraHU3MOB).

IIpakTnueckass padora «M3ydyeHue O0COOCHHOCTEH CTPOCHUS PaCTECHUM
Pa3HBIX OTAEJIOBY.

IIpakTuyeckas padora «/3yueHue ocOOEHHOCTEW CTPOSHUS TO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHune yeJa0BeKa — AaHTPOIOT eHe3

Paznenbl 1 3anaum aHTPONOIOTrUK. METOIBl aHTPOTIOJIOTUH.

CraHOBJICHHE TPEJICTABICHUN O MPOUCXOXICHUU YEIIOBEKAa. Penurunosneie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO YeNOBEKA C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBunerenbcTBa  CXOJACTBA  YEJIOBEKA C  KMBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTUYECKHE, b1310JI0r0-OMOXUMHUYECKHE,
noBesieHueckue. OTIn4ms 4elnoBeKa OT )KUBOTHBIX. [IpAMOX0kKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BuTHE roJ0BHOrO MO3ra U BTOPOU CUTHAIBHOMN
CHUCTEMBI.

JIBrokymye cuiibl ((pakTOpbl) aHTPOINOreHe3a: OMOJOTUYECKUE, COLUATIbHBIE.
CooTHotieHue OMOJIOTMYECKUX U COIMANIbHBIX (DaKTOPOB B AaHTPOIIOT€HE3E.

OcCHOBHBIE CTaJMM aHTPOIOTeHe3a. PaHHME 4YenoBEeKOOOpas3HbIe O00E3bSHbBI
(IPOKOHCYJIBI) M pPaHHUE TTOHTHUABI — OOIIHE TIPEIKHA YeITOBEKOOOPa3HBIX 00€3bsiH U
Mo1e. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMelbli, MepBbIe
M3TOTOBJICHUS OpyAUM Tpyaa. YeloBeK NpAMOXOISIINI U NIEPBbIA BBIXO JIIOIEH 32
npenensl Adpuku. Yenosek reinenboeprekuii — o0l npejok HeaH 1epTaabCKOTo
YEJIOBEKAa M YEJIOBEKa Pa3syMHOro. YenoBeK HEAHAEPTAIbCKUWA KakK BHUJ JIIOACH
XOJIOJHOTO KJiMMarta. YeloBeK pa3yMHBIA COBPEMEHHOIO THIIA, JEHUCOBCKUU
YeJIOBEK, OCBOCHHWE KOHTHHEHTOB 3a mpenenamu Adpuxu. Ilaneorenernka u
MaJI€OreHOMMKA.

DBOJIONUS COBPEMEHHOTO dYesoBeKa. EcTecTBeHHBIN OTOOpP B MOMYJISAIMSIX
yenoBeka. MyTanMoHHBIN Tiporiece U moauMopdusm. [lomynsiiimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «dOQPEeKT OCHOBATENS» B MOMYJIAIMIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseuyeckne pacel. IloHatne o pace. bospmme pacel: eBporeonHas
(eBpasmiickasi),  aBCTpajoO-HErpoujHas  (PKBAaTOpuajibHas),  MOHIOJIOMJHAS
(a3maTcko-aMepuKaHCKas). Bpems M myTu paccelleHHs 4YelnoBeKa IO ILIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoOieHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpY>Karolled cpebl.
Bnusiaue reorpaduueckoit cpeanl u Apeiida reHoB Ha MOPHOIOTHIO U HPU3HOIOTHIO
YeJoBeKa.

MexaucuuruiiHapHble  MeToabl B (usnueckor  (OMOJIOTHUYECKOM)
AHTPOMOJIOTHH.  DBOJIOUMOHHAS ~ AHTPOIOJIOTUS W NAJEOAHTPOIIOJIOTHS
YEJIOBEYECKUX MOMYJIANUN. bruoconuanbHble MCCIEN0OBaHUS MPUPOJIBI YEIOBEKA.
HccnenoBanre KO3BOTIOLUHA OMOJIOTMYECKOTO M COLMATIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoIbI aHTPOMOJOTHUNY, «[ 0JOBHOM MO3T YEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bAHb, «CKeleT YeloBEeKa M CKENeT IIHUMIIaH3e»,
«PynMMEHTHI U aTaBU3MbBDY, «JIBIXKYIIIUE CUIIBI aHTPOTIOTEHE3a», « DBOIIOIIMOHHOE
IpPEBO  YeNOBeKa», «ABcrpamonutek», «UYenoBek  ymenslid», «Yenosek
MPSAMOXOISIINIY, «JleHrncoBckuil yenoek» «Heanaepranbup», «KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITambl 3BOJTIOLNH YEJIOBEKay», «Packl UeoBeKay.

OOopynoBaHue: MyJSDKM —~ OKaMEHENOCTeM, MpPEeAMETOB MaTepuaibHON
KyJbTYpbl ~TpPENKOB 4YelOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MudoIorHYeCKUMU U OUOJEHCKUMM CIO)KETaMHM TPOUCXOXKJICHUS YeJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEeKa, MOJIENb
yeperna yeJoBeKa 1 ueperna MUMIIaH3€e, MOJEIb KUCTH Y€JIOBEKA U KUCTH IIUMIIaH3e,
MOJEJIH TOPCA MPEAKOB YEIIOBEKA.

JlabopaTopnasi padora «M3yueHne o0COOEHHOCTEH CTpPOCHUSI CKejeTa
YEJI0BEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yueHre 3KOJOTMUYECKUX afanTaluil 4YeTOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKpY Kaloulei cpeaoi

3apoxaeHue U pa3BuThe 3kojoruu B Tpyaax A. ['ymbonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykau€Ba. Pa3znensl u 3amauu
sKoJ0THH. CBSI3b SKOJIOTUU C APYTUMU HayKaMH.

Metonbl 3kosoruu. IlosieBble HaOMIOEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
NpUpoOAHbIE U JlabopaTropHble. MoaenupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKPY KaIOIIe! Cpeibl: JJOKAIbHBIN, PETUOHATBHBINA U TJI00ATBHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW I YeJOBEKa. KOJIOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€H 4YenoBedecTBa ¢ npupoaonl. dopmupoBanue
DKOJIOTHYECKOMN KYJIbTYpPbI U SKOJOTHYECKON TPAMOTHOCTH HACEJICHHUS.



JleMoHCTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuosn, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupbl u cxembl: «Pa3znensl skomorumy», «Metonbl skomorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEIBDY.

JlabGoparTopHas pabora «3yuenue METOHO0B JKOJIOTUYECKUX
VCCIIEOBAHUID.

Tema 7. Opranusmsl 4 cpea OOUTAHUS

DKkoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanus
HKOJIOTHYECKUX (HaKTOpPOB: aOMOTHYECKUE, OMOTUYECKHE, aHTponoreHubie. O01me
3aKOHOMEPHOCTH AEUCTBUS 3KoJorndeckux Qakropos. IIpaBuwio munumyma (K.
[lInpenrens, 0. JIubux). TosepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOWOHTHBIE
OpTaHU3MBI.

AOGuoTtnueckue ¢akropel. CBeT kak 3Kosorudeckuit ¢dakrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTPAa HA OPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pacTeHU M JKUBOTHBIX II0 OTHOWIEHHWIO K cBeTy. CHrHaibHas poJib CBETA.
doTonepuoausm.

Temnepatypa kak nsKonorudeckuid daxrtop. /[ledicTBue Ttemmeparypbl Ha
opraHu3Mbl. [IoMKUIIOTEPMHBIE U1 TOMOMOTEPMHBIE OPTraHU3Mbl. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh Kak skonoruueckuil ¢akrop. IlpucnocobneHus pacreHuid K
nojJiep ka0 BojgHOTO Oanmanca. Kiaccudukanus pacTeHHil Mo OTHOIIEHUIO K
Boze. [IpucrnocoOneHus ;KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAsT ~ TOATNOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHYECKHE
0COOEHHOCTH cpesi 0OuTaHusl opraHu3MoB. [IpucnocoOnennst OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE puUTMbL. CyTOYHBIE U
roguuHbie puTMbI. [IpUCcoOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.

’Kuznennsie popmbl opranu3moB. [ToHsTre 0 xu3HeHHOHN popMme. JKu3HEHHBIE
dbopMbl pacTeHMil: JEpeBbs, KyCTApHHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpPaBhI,
OJHOJIETHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KHBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckue paktopsl. Buabl OMOTHUECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOno3 u ero (opmel. [lapazutusm, koomeparusi, MyTyaausM,
KOMMEHCAJIU3M (KBapTHPAHTCTBO, HaxJEOHUYECTBO). Herpoduuaeckue
B3auMonencTBus  (Tommueckue,  (Qopuueckue, (pabpuyeckue).  3HaUCHHE



OMOTHYECKHX B3aUMOJACUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B CpEZAe
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanumn

Tabmuubl U cxembl: «2Ikonorudeckue (akrope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIIBI )KUBOTHBIX MO OTHOLICHHUIO K CBETY», «TE€mIoKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KMBOTHBIEY, «DU3nOIOrHUECKHe aganTaluu
KUBOTHBIX», «Cpeapl o0OWTaHUS OpPraHU3MOBY», «DBHOIOTHYECKUE PUTMBIY,
«Kuznennelie Gopmbl pacTeHuin», « KusneHHbie OpMbI ) KUBOTHBIX», « IKOCHCTEMA
HIMPOKOJIMCTBEHHOIO Jiecay, «IDKOCHCTeMa XBOMHOTO Jeca», «llenn nutaHus»,
«XUITHUYECTBOY, «ITapazutnzm», «KoHKypeHLus», «CumMOm03»,
«KoMmmeHcanuzmy.

O6opynoBanue: repOapuud pacTeHUN W >KUBOTHBIX, MPUCIIOCOOTIEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOIMUECKUX (HaKTOpOB, repOapuu CBETOJIHOOUBBIX,
TEHEJIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUM, CBETOIIOOMBBIC, TEHEIIOOUBHIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUSI, FepOapuu U KOJUIEKIIMH TEIUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHHW, yydesia NTULl U 3Bepei, repoapuu
pacTeHuil, OTHOCSIIMXCA K THUrpoguram, kcepoduram, mMe3oduram, KOMHATHbBIE
pacTeHMsl TaHHBIX TPy, KOJJIEKIUHU XKUBOTHBIX, OOMTAIOIIKX B pa3HBbIX Cpenax,
repbapuu U KOJUIGKIMH PACTEHUH U IKUBOTHBIX, OOJalalolUX YepTamMH
IPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHH >KM3HHU, TepOapuu H
KOJUIEKIIUM PACTEHH M >KUBOTHBIX PAa3IUYHBIX >KMU3HEHHBIX (DOPM, KOJJIEKIIHH
KUBOTHBIX, YYACTBYIOIIUX B Pa3INYHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlabopaTtopnasi padora «BrbisiBIeHHE TMPUCTOCOOTICHU OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTopnasi paGora «BpbiBICHHE MNPUCTIOCOOTICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi pa6oTa « AHATOMHUYECKHE OCOOCHHOCTH PACTCHHUI U3 Pa3HbIX
MeCT OOUTaHUS.

Tema 8. IKos10rusi BUAOB U NOMYJIALMA

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOIMYJISILIUH. [lonynsauuss ~ Kak
Oounonoruyeckas cucreMa. Posib HEOAZHOPOAHOCTH Cpelibl, PU3NYECKUX OAPbEPOB U
0COOEHHOCTEHM OMOJOrUM BUIOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyjisiuuid. OCHOBHBIE TOKa3aTead MOMYJSUUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi U TIOJIOBasl CTPYKTypa, pOXKIAeMOCTb, HPHUPOCT, TEMI PpPOCTa,
CMEPTHOCTb, MUTPALIHSL.

OKoJlornyeckast CTpykrypa nomysiuuy. OLeHKa YUCIEHHOCTU IOIYJISILUH.
JlunamMuka momyJsiiMu U €€ peryssiius. buoTudeckuid moTeHLMaNl MOMYJISLUU.
MonenupoBaHue JMHAMUKY nonyJiauuy. Kpusble pocTa YHCIEHHOCTH MOITYJISILUH.
KpuBble BbDKHMBaHUS. Perynsiuus YUCIEHHOCTM NOMYJSUMN: POk (aKTOPOB,



3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUYECKUE CTPATETUN BUIOB (I- U
K-ctparerun).

[Tonsitue 00 »KosorMyeckoil Huine Buaa. MectooOutanue. MHoromepHas
MoJzenb sKosiornyeckon Humm JIk.J. XatumHcoHa. Pa3sMepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peann30BaHHAas HULLU.

Bun kak cucrema nomynsauumid. Apeansl BUIOB. Buabsl M MX JKU3HEHHBIE
CTPaTEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEINEHUS W MUTpalMil JKUBOTHBIX. bHojornueckue
WHBA3UH Yy KEPOJHBIX BUIOB.

JdeMoHCcTpauu

[Toptper: Ix. . XaTunHCOH.

Tabnmuipl U cXeMbl: «DKOJOTUYECKUE XapPaKTEPUCTUKU TMOMYJISLHUI,
«IIpocTpaHcTBeHHass  CTpyKTypa  nonyisiiuu», «Bo3pacTHele  nupamMuabl
nonyysiun», «CKOPOCTh  3aCENeHUs MOBEPXHOCTH  3€MIIM  Pa3IU4YHBIMU
opranuzmammn», «Mojenb 3xonorndeckord aumm Jx. M. XatanHcoHay.

Oo6opynoBanue: repbapuu paCTeHHM, KOJUIEKIUN KUBOTHBIX.

JlabopaTopHnasi padora «IIpucnocoOneHust ceMsiH paCTEHUN K PaCCEICHUIO.

Tema 9. Jxosnorust coodmecTB. IKOTOrHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneHos u ero crpykrypa. CBA3u MexXIy
OpraHu3MaMH B OMOLIEHO3€.

Okocucrema Kak oTkpbiTas cuctema (A. Jkx. Tencnu). @yHKIMOHAIbHbBIE
OJIOKM OpPraHu3MOB B JKOCHCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIyLICHTBHI.
Tpoduueckne ypoBHH. Tpoduueckue menu W ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIECTB U MOTOK 3HEPTUU
B OKOCHUCTEME.

OcHOBHBIE OKAa3aTeIN IKOCUCTEMBI. bruomacca u npoayKuus. JKOJIOTUYECKUE
nUpaMUIbl YUCel, 0MOMACChl U DHEPTUH.

HHunamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. @uykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBbI COOOMIECTB — cykueccuu. [lepBuuHble u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOIOIE€HHBIE BO3JEHCTBUS Ha
cykueccuu. KimmmakcHoe coobuiectBo. buopaznooOpasue u mojiHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oKeanos. Ixocucmemvl MyHOp, 1eco8, Cmenel, nyCmbitb.

AHTPONIOTEHHBIE JIKOCUCTEMBI. ATpO3KOCHCTEMA. ATpolLeHo03. Paznuuusd
ME3K]ly aHTPOIIOT€HHBIMU U MPUPOJIHBIMU IKOCUCTEMAMHU.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoickas
dbropa u ¢ayna. CunanTponmzaiusi Topojckoil (aynel. buonormueckoe u
X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHII OPTaHU3MOB B
aKocucteMax. Ponb kackaonozo 3ghghekma u 6u006-30uuxamopos (Kinouesvlx
81008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC SHEPTUN U BEIIECTB MEKIY
CMEKHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISIINA U 9KOCUCTEM
B YCIIOBHSIX €CTECTBECHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUH.

Mexanuzmvl 6030eticmaus 3a2psa3HeHUti pasHblX MUN08 Ha CyOOpeaHUsMeHHOM,
OpP2AHUBMEHHOM,  NONYJAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbl
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 B030eticmeusi. MeToloIoThs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpauu
[Toptper: A. JIx. Tencnn.
Tabmuupr u  cxembl:  «CTpykTypa  OMoOleHO3a»,  «OJKOocHCTEeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTeMa XBOMHOTO Jyecay, «DyHKIMOHATbHBIE
IPYIIIBI OPTaHU3MOB B SKOcUCTEME», « KpyroBopoT BeliecTB B dkocuctemey, «llenu
nuTaHus (MacTOWIHAs, JETPUTHAS)», «IKOJIOTHYECKass MUpaMuia YHUCeD,
«IKoNoruvecKas MmupaMuia OMOMACChDy, «IKOJOTHUYECKas MUpaMuaa SHEPTUN,
«O0pazoBanue 6osota», «IlepBuuHas cykueccus», «BoccraHoBneHue yeca mocine
noxkapa», «9KOCUCTEMa 03€pay», «ArpoieHo3», «KpyroBopoT BemecTB U MOTOK
HHEPTUU B arporeHo3ey», «[Ipumepsl ypOosKocucTem.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIINX PACTCHUM, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenne u onucanue ypo0o3KOCUCTEMBD.

JlabopaTtopnass padora «M3ydeHue pazHooOpaszusi MEIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX)).

IKCKYpcusi «DKCKYpCHsl B TUIMMYHBIA OMOTEO1IeHO3 (B qyOpaBy, OEpe3HsK,
SJIbHUK, Ha CYXOJI0OJbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYpcHsl «IJKCKypCHsl B arpodKocucteMmy (Ha Moje WIH B TEITUYHOE
XO3SICTBO)».

Tema 10. buocdepa — riodajabHasi IKOCHUCTEMA

buocdepa — oOmennanerapHas 000J0o4ka 3€MJIM, T/I€ CYIIECTBYET WIH
CyIlleCTBOBaJIa KM3Hb. Pa3zButHe npeactaBiaeHuit o 6umocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuaackoro o 6mocdepe. Obnactu ouochepsl u e€ coctan. Kupoe
BeIIeCTBO Onochepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyuiecTBOBaHUsl Onocheprl. OcodbenHoctu 6uochepsl Kak
rI100aIbHOM PKOCUCTEMBI. J[MHamMudeckoe paBHOBecue B 6uochepe. KpyroBopoTsl
BEIIECTB U OMOTEOXUMHUUYECKHE IUKIIBI (YTieposa, a30Ta). PUTMUYHOCTH SIBJICHUIA B
ouocdepe.



3oHanbHOCTH OMocdepsl. [TousTre o 6umome. OCHOBHBIE OMOMEI CYIIIH: TYHJIpA,
XBOMHBIEC JI€Ca, CMEIIAHHbIE W IIUPOKOJUCTBEHHBIEC Jieca, CTENH, CaBaHHBI,
MyCThIHU, TPOMUYECKHE JIECa, BRICOKOTOPhs. KiuMar, pacCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 (QyHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOI0 MOTEHIMANIA U
ounochepHbIX QyHKIUH.

JleMoHCTpanumn

[Toptpetsl: B. 1. Bepuanckuii, 3. 3rocc.

Tabnuubl u cxeMbl: «I'eocdepsl 3emuny», «KpyroBopor azora B mpupoje»,
«KpyroBopot yrnepoga B npupone», «KpyroBopor kucnopoaa B HOpHPOAE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymmn», «KiuMartnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii gecy, «IMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlyctbiHsgy, « Tponrdeckuii 1ecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0IIaf cpeaa

OKOJIOTUYECKHE KPU3UCHI M UX NpPUYMHBL. Bo3aeicTBUE YellOBEKa Ha
ouocdepy. 3arpsizsHEHUE BO3AYIITHOU cpeabl. OXpaHa BO3yXa. 3arpsa3HeHue BO THOU
cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3pymienue mouBbl. OXpaHa NOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOTEHHOE BO3JICVCTBAE HA PACTUTEIBHBIA U KMBOTHBIM MHp. OXpaHa
PaCTUTENLHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJIBI.
Kpacasle kuHuru. Ocob6o oxpansemble mpupoansie Ttepputopuu (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHbIE MNPHUHIUIIBI YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA U IMPUPOJBIL.
PanoHanbHOE ~ MPUPOJOMNOJB30BAaHHME M COXpAaHEHHE  OMOJIOTMYECKOro
pazHooOpazust 3emau. OOIIHMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3UCa U €0 BEPOSTHBIE MOCIEICTBUSI.

Pa3zBuTne METONOB MOHUTOPUHTA pa3BUTHUSL OMACHBIX TEXHOIEHHBIX
npoueccoB. CucmemHvle uccredosanus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonocuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonnvie cucmemsi, obecneuugaroujue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX 6U008 U Ikocucmem. OcHosbl
aKopeadbuIumayuyu dKocucmem U Ccnocob6os 00pvoOLL ¢  OUONOBPENCOCHUIMU.
Pexoncmpyxkyus MopcKux u Ha3eMHbIX IKOCUCHIEM.

JdeMoHcTpanuu

Tabnuibl 1 cxeMbl: «3arpsizHeHrne atMochepbi», «3arpsi3HEHHE TUIPOCEPHI»,
«3arps3Henue nouBb», «[lapHuKOBEI 2P ek, «Oco00 oXpaHsemMbie TPUPOTHBIC
TeppuTOpUn», «MOeNIn yIpaBIsieMOro Mupa.



ObopynoBanue: (ororpadguu OXpaHsSEMbIX pAacTeHUH U KHUBOTHbIX KpacHoi
kHuru Poccurickon ®enepannu, KpacHoi KHUTH pernoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOT'U HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
OOy4YaronMMHCS TPOrpaMM CpeIHEro oOIero o0pa3oBaHUsl: JUYHOCTHBHIE,
METANpPEIMETHBIE U NPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIOLIME COCTABISIONINE: OCO3HAHUE OOYYaIOIIUMHUCS POCCUMCKOMN
IPaXKIAaHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpPENENICHUI0, Haiuuue Momusayuu K OOydeHUI0  OHOJIOTHH,
yeneHanpasienHHoe pazeumue BHYTPEHHUX YOEXKICHUNW JMYHOCTH HAa OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUUYECKUX TPATULMN pPA3BUTHS OUOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYAIOUIUXCS PYKOBOACTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA yCTAHOBKaMHU, NPUCYIIUMH CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOIOTUUECKON KYJIbTYPHI,
cnocobnocmu cmagums eI U CTPOUTDH JKU3HECHHBIC T1JIaHBI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHHUS MPOTPAMMBI 110 OMOJIOTUH JJOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JIESITEILHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUICKUMH COLUOKYJITYPHBIMU, UCTOPUUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUIaAMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT MpoOIeccaM CaMOIIO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEW TMO3UIMU JUYHOCTH, MATPUOTHU3MA H
YBKEHHS K 3aKOHY M IMPABOIOPSAIKY, YEIOBEKY TPyJa U CTapLIEMY IMOKOJICHHIO,
B3aMMHOTO YBa)KEHHUSA, OEpPEKHOTO OTHOIICHHS K KYJIbTYpHOMY HACIEAUI0 U
TpaaulMsIM MHOTOHaIMOHAIbHOTO Hapoaa Poccuiickoit denepanuu, mpuponae u
OKPY’KaIOIIEN CpELE.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUSI yueOHOro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CIOCOOHOCTh O0YYaIOIINXCS PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TIO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUCHTAIlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OMbITA U OMNbITA AEATEILHOCTU B MPOLIECCE peaau3allid OCHOBHBIX HaIlpPaBIICHUI
BOCIIUTATENBHOU ESITENHHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH IPAXKAAHCKOM MO3UIIMU O0YYArOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB U 00A3aHHOCTEH, YBOXKEHHUE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOU TBOPUYECKOM IEATEITLHOCTH P CO3/IAHUN YUECOHBIX
MPOEKTOB, PEIICHUUM Y4YeOHbIX M T[O3HABATENIbHBIX 3aJlad, BBIIOJHEHUN
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IIO3UIIMIO TI0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBaTh B CBOUX ACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU H
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBITOJIHEHUS
y4eOHbIX, TO3HABaTEJIbHBIX M HCCIEIOBATEIbCKUX 3aJay, YBaXKUTEIBHOIO
OTHOIIICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUICKON IPaXKTAHCKON UACHTUYHOCTH, MATPUOTU3MA,
YBQ)XEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepenl PonuHoi, roproctu
3a CBOM KpaH, cBOXO PoauHy, CBOM SI3BIK M KYJIBTYPY, NPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIIEHUE K IIPUPOJHOMY HACJIEIUIO U NMAMATHUKAM IPUPOJBIL,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHEe OWOJOTWU, TOHMMAHHUS 3HAYEHUs OWOJIOTMM B TIO3HAHWU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBa;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JyXOBHBIX EHHOCTEN POCCUMCKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO MTOBEICHMUS,

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O W MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOLIECHHE K CBOUM POJMUTENISAM, CO3JJaHUIO0 CEMBbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu HapoioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAsl SCTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3ECUCTBUS KHUBOU IPUPOBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GoOpMUPOBAHMSA KYJbTYPHI 310POBbS H
IMOILMOHAJIBLHOIO 0JIaromoJIyYms:

MOHUMAaHUE U peain3alus 3J0pOBOro 1 0€30MacHOro o0pasza )Ku3HH (370pOBOE
MUTaHue, COOJTI0ICHNE TUTUEHUICSCKUX MTPABUII U HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHSATHH W OTHObIXa, peryispHas (u3udeckas aKTUBHOCTh), OepexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSIX, YTPOXKAIOIIUX 37]0POBbIO U KU3HU JTHOJICH;

OCO3HAHME MOCJEICTBUN W HENPHUATHUS BPEIHBIX MPUBBIUEK (YIOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JAESATEIIBHOCTH TEXHOJIOTMYECKONM W COLMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHATH TAKYIO NEATEIbHOCTD;

WHTEpEC K pa3IuyHbIM cdepam MnpodhecCHOHANTBHON ACSTENIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpoeccuu U  peaJu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUTaHbI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMIO M CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JI0THYECKOT0 BOCIIUTAHMS:

HKOJIOTHUYECKH 11€]1€CO00pPa3HOE OTHOIICHHE K MPUPOJIC KaK UCTOUHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHSA HKOJIOTHYECKON KYyJIbTYpbl: TPHOOPETEHHE OIBITA
IJIAHUPOBAHUSI TMOCTYNKOB W OLEHKHM MX BO3MOXHBIX MOCIEICTBUI IJIs
OKPYXarOUIEN CPEJIbL;

OCO3HaHME TJI00ATILHOTO XapakTepa KOJOTMYECKUX MpoOJIeM M MyTeW HX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BATh MTPUOOPETAEMBIC TIPU N3YUCHUH OMOJIOTUN 3HAHUS
U yMEHUS TIpU  PEIICHHMH MpoOJieM, CBSI3aHHBIX C  PalMOHAIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIIO/ICHHE  TIpaBWJI  TMOBEACHUS B MPUPOJIE,
HAMpaBJICHHBIX HAa COXPAHEHUE PABHOBECHS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HEMPUATHUE IEUCTBUM, MPUHOCAIINX BPEJl OKPYKAKOLIEH MPUPOJHON
cpelle, YMEHHE MPOTHO3UPOBATH HEOJATOMPUSATHBIE SKOJOTUYECKUE TMOCIEICTBUS
NPEANPUHUMAEMBIX TEUCTBUN U ITPEIOTBPAILATH UX;



HaJIMYue Pa3BUTOrO FKOJOTMYECKOTO MBIIUICHUS, YKOJIOTUYECKOU KYIbTYPbI,
OIbITa NEeATEeNIbHOCTU AKOJIOTHYECKOHN HAIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UIMU B IO3HABATEJIbHOW, KOMMYHHKATUBHOW M COLMAIBLHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKON NEATEIIBHOCTH SKOJIOTHYECKOU
HaIlpaBJICHHOCTH,;

8) HeHHOCTH HAYYHOr0 TO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JMAJIOre
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B MOJIMKYJILTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpPEACTBa
B3aUMOJICHCTBUS MEXKTY JIFOAbMHU U NMO3HAHUS MUPA;

MOHMMaHUE chnerudUuKd OHOJIOTMM KaK HayKd, OCO3HaHHs €€ poJid B
GbopMHpPOBaHUN PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LETOCTHOIO
npeacTaBlieHuss 00 OKpyKaloleM MHpEe KakK O €JIMHCTBE MPHUPOJbI, YeOBEKa U
oOlllecTBa, B TMO3HAHUU NPHUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodieM
COXPaHEHHUS IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTU OHMOJIOTHMU JJISI COBPEMEHHOUM IMBUIU3AIUU:
oOecrieyeHusi HOBOTO YPOBHSI PAa3BUTUS MEIUIIMHBI, CO3JaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pellaTh  PEeCypcHble  MPOOJIEMBbI  Pa3BUTUA
YEJI0BEUECTBA, MTOMCKA MyTEeH BBIXOJA U3 MO0ATBHBIX IKOJIOTHUYECKUX MPOOIEM U
oOecrieueHusi  mepexoja K  yCTOWYMBOMY  DPa3BUTHIO,  PALMOHAIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEH KYyJbTYpbl, €CTECTBEHHO-HAYyYHON TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIIbHOM TPaMOTHOCTU OOydaroIuxcs, GopMHpPYyEeMOit
IPU U3y4eHUU OMOJIOTHH;

MOHMMAHHUE CYUIHOCTH METOJIOB MO3HAHMS, UCMOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHMS JUIsl aHaluu3a M
OOBSICHEHHUS SIBJICHUN OKPYXAIOLIEro MUpPa M MPOUCXOASAINIMX B HEM M3MEHEHHI,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUYEHHUSI HAa OCHOBE HAay4HBIX (DAKTOB H
MMEIOIIUXCS JAHHBIX C 1I€JIbIO MTOTYYEHHUSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOIh30BaTh OMOJOTHYECKUE 3HAHUSA IS
peleHus mpo0JIeM B peabHbIX JKU3HCHHBIX CUTYAIUsX;

OCO3HaHUE ILIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HEMPEPhIBHOMY  OOpa30BaHHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHUN MO OWOJIOTHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeramnpeamMeTHbie pe3yJbTaThl OCBOCHHS yd4eOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMbIe I (POPMUPOBAHUS MHUPOBO33PEHUS OOyHaIOLIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEAMETHbIE) OOIEHAYYHbIE TOHITHS, OTpakarollue
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpAa W CHEMU(UKYy METOAOB ITO3HAHMS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHs, SIBJIICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (akT, NPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
uccrenoBanue, HabJoIeHne, U3MEPEHHE, IKCIIEPUMEHT U IPYTUE); YHUBEPCATbHbIC
y4ueOHbIe JeHCTBUsA (ITO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, PETYJSTUBHEIC),
oOecrneunBaromye GpopMupoBaHre PyHKIMOHAIBHONW IPaMOTHOCTH M COLMAIBHOM
KOMIIETEHIIMH  OOYy4YalolIUXCsA; CHOCOOHOCTh  OOY4YaroIIMXCA  HMCHOJIb30BATh
OCBOCHHbIE MEKTUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIMAIILHOMN MPaKTHKE.

B pesynbrate uzydeHusi OM0JIOruy Ha ypOBHE CPEIHETO 00111er0 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbI IMO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4ueOHbIEe JEHCTBUS, KOMMYHHKAaTHBHBIC YHHUBEpCAJIbHBIC YyueOHBIC ACHCTBUS,
peryJsiTUBHBIE YHUBEPCAJIbHBIE YUeOHbIC IEHCTBHSI, COBMECTHAS JIEATEIbHOCTD.

MerarnpeaMeTHbIE PE3YJIbTaThl OCBOCHHS MPOrPAMMbl CPEIHETO OOIIETOo
0o0pa30oBaHus JOJKHBI OTPAXKATh:

OBnanenue YHHBEpPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE TeHCTBUS:

CaMOCTOATETLHO  (opMyNIHMpOBaTH M aKTyalIM3UpoOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITTUICHUS
(amanm3a, cMHTE3a, CpaBHEHMSI, Ki1acCH(pUKaIUU, 0000IIEeHHS ), PAaCKPHIBATH CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMU TTOHATHUSIMU);

OTIpENICATh IENU JeATCILHOCTH, 3aJaBas IapaMeTpbl W KPUTEPHH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ICSITEIIbHOCTH C TIOCTABJIICHHBIMU TIEJISIMU;

WCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS I OOBsICHEHUS! (DaKTOB U SIBJICHHIA
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMUECKHE PACCYXIACHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, IIO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pPacCMaTPUBACMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MOJICTILHBIE CPEICTBA JUISI TPEICTABICHUS CYIIECTBEHHBIX
CBA3€Hi W OTHONIEHWH B M3yYaeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMIA PA3HOTO pOJAA, BBIABIECHHBIX B Pa3IMYHBIX WH(MOPMAIIMOHHBIX
MCTOYHHKAX;



pa3palaThiBaTh IUIAH pEIICHUs MPOOJIeMbl ¢ YYETOM aHaIM3a WMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ATEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU IOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBATH U BBINOIHATH Pa00TY B YCIOBUSX PEalbHOI0, BAPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aWMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKUE NeiiCTBHUS:

BJIa/IE€Th HaBbIKaMU y4€OHO-UCCIIEI0BATENBCKON U IPOEKTHOM JESTENIBHOCTH,
HaBbIKAMHU  pa3pelieHus Mpo0sieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB O3HAHUS;

WCIIOJIB30BaTh Pa3JIMYHbIE BUJBI JEATEIBHOCTH 110 IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTalny, NPeoOpa3oBaHUI0O U MPUMEHEHHIO B YUYEOHBIX
CUTYaLIUSIX, B TOM YHCJIE IIPU CO3/IaHUN YYE€OHBIX U COIIMAIBHBIX MPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILUIECHUS, BIaI€Th HAYYHON TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTb M (OPMYJIHMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM
JEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M AKTyaJIM3UpPOBATh 3ajaady,
BBIJIBUTaTh TUNOTE3Y €€ peIlIeHUs, HAXOAUTbh apIyMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHNM, 33]1aBaTh IIAPAMETPbl U KPUTEPUH PELLIECHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJAE pEIICHUs 3aJa4yd  pe3yJbTaThl,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAINIPABIECHHBIM MOUCK IEpPeHOca CPEeICTB U CIOCOOOB
NEHCTBUS B MPOPECCUOHANBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M TMPAKTHYECKYIO 00JacTH
KU3HEIEATEeIbHOCTH;

yMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE WJEH, MpEUIaraTb OPUTrMHAJIbHBIE MOAXOJbl U PELICHMS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢c unpopmanueii:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIUK (TEKCTE YU4EOHOTrO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JIUTeparype, OHOJOTMYECKHX CJOBapsAX W
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax OaHHBIX, B VHTepHeTe), aHATU3UpOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (DOPM IPEACTABICHUS, KPUTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;



(GbopMyIMpOBaTh 3alpOChl U MPUMEHATH PA3JIUYHBIE METOAbI MPU TOUCKE U
otOope Omosornueckor MHGOPMAIK, HEOOXOAMMON ISl BBITIOJIHEHHS YYEOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCIOJIb30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYpPy aKTUBHOTO MCIOJb30BAHUS Pa3IMUHbBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (GOpMy  MpeICTaBICHHUS
ounosiornyeckoi nHGopManuu (Cxemsbl, rpadKu, TUarpaMMBbl, TaOJIUIIBI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM $3BIK B KadyeCTBE CpelICcTBa Mpu padbore ¢
OMOJOrMYeCKOM HMH(pOpMalMel: TNPUMEHATh XUMHUYECKHE, (U3MYECKUEe U
MaTE€MaTUYECKUE 3HaKW W CUMBOJBI, (OpMYJIbl, a0OpeBHATYpY, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarIsiAHOCTH;

BJIAJE€Th  HABBIKAMHM  pPAclO3HaBaHUA WM 3allUThl  MHGOpPMALNH,
MH(OPMAIMOHHOW O€3011aCHOCTH JIMYHOCTH.

OByaseHne yHuMBepCcaIbHBIMM KOMMYHHUKATHBHBIMHU AeHCTBHAMM:

1) o6menmne:

OCYIIECTBJISATh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKIAEHUS OTHOCHUTEIBHO BBINOJHEHUS MpeasiaraeMou
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WLUNA APYIMX yYaCTHHUKOB
JIAaJIoTa WK TUCKYCCHUN);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIEHMs, IMOHUMAaTh 3HAUYECHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(IMKTHBIX CUTYallUi,
YMETh CMATYaTh KOH(PJIUKTHI U BECTHU MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMM CcrlocoO0aMu OOIIEHUS W B3aMMOJCHCTBHS, MOHUMATh
HaMEpPEHUs IPYTUX JItOJIeH, MPOSBIATh YBAKHUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C HMCIOJIb30BaHHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeIbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBHAYaJbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOECHCTBUS P pPELICHUU YU4eOHOM 3a1auu;

BbIOMpaTh TEMATUKY W METOJIbIl COBMECTHBIX ACHCTBUNA C y4€TOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEMN Ka)A0ro YieHa KOJIJIEKTHBA;

OPUHUMATh LM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH WU
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTHUKEHUIO: COCTABJATH IUIAH JEHCTBUM,



pacrpenenarth pojid ¢ Y4E€TOM MHEHHM Y4YacTHUKOB, OOCYXIaThb pE3yJIbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJA0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE TIPOEKTHI, OLEHHUBaTh HAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLUECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJaieHne YHMBEPCATbHBIMH PEryJSTHBHbIMU ACHCTBUSIMH:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBIBICHUS MpoOJieM M UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BBIOMpAaTh HAa OCHOBE OMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHUSIX M MOCTYIIKaxX MO OTHOIIEHUIO K WUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATEIBHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH U JKU3HEHHBIX CUTYalUAX;

CaMOCTOATEILHO COCTABJISITH IIJIaH PEIICHHUSI TPOOIIEMBI C YUETOM UMEIOIITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUTCHU;

JIlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTESHUN;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
pelIeHuUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOM 3pPYAHMIHMH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATh CBOM OOpa30BATENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JIE€SATECIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOUECCOB, WX PE3YJIbTaTOB H
OCHOBAHM, MCHOJb30BaTh MPUEMBI pedIeKCUU sl OLIEHKUA CHUTyallld, BhIOOpa
BEPHOT'O PEILIEHUS;

yMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHHS MO HX
CHU)KEHMUIO;

NPUHUMAaTh MOTHBBI M apryMEHTbl APYTMX TMpH aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;



3) npuHsTHE CedsI M IPYTrUX:

IPUHUMATh Ce0sl, IOHUMAasl CBOU HEJJOCTATKHU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYIMX @pPH aHajlu3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IPABO U IPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MHUP C IO3ULUU APYTOrO YEIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ysNbTaThl OCBOCHUSI COAEpKaHUS Y4eOHOro mpeaMera
«buonorus» Ha yroyOnEHHOM ypOBHE OpHUEHTHpPOBAaHbI Ha oOecledeHue
npopunbHOro  oOyueHuss  oOydawonmxcs  Ouojorur. OHHU — BKIJIIOYAIOT:
cnenuduyeckue AJjisi OMOJOTUH HAyYHbIC 3HAHUS, YMEHUS U CLIOCOOBI ACHCTBUI MO
OCBOCHMIO, UHTEPIPETALMH U MPEeoOpa30BaHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIYYSHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IMYHBIX YUY€OHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpenMeTrHbie pe3ysibTaThl MPEACTaBICHBI IO
rojiam U3y4eHus.

[IpenmeTHble pe3ysbTaThl OCBOEHUSA ydeOHOro npenmera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHUW O MeCT€ M poJIM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (POPMHPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MHUpPa, B
NO3HAHWM  3aKOHOB NPHUPOABI W  PEUHIeHMH NOpoOJIeM  palMOHAIBHOTO
MPUPOOTIOIH30BaHUSA, O BKJIAJIE POCCHMCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHMOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIaralolre OMOJIOTMYECKUEe TEPMUHBI W TOHATHS (KU3Hb, KJIETKAa,
OpraHu3M, MeTabolu3M, TOMEOCTa3, CaMOPEryJISLHs, CaMOBOCIPOU3BEACHHUE,
HACJIEICTBEHHOCTh, M3MEHYHUBOCTh, POCT M Pa3BUTHE), OUOJIOTHYECKHUE TEOPHUH
(xknerounas teopus T. [lIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HaciencrseHHoctu T. Moprana), yuenuss (H. M. BaBuimoBa — o0 neHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHHUI ), 3aKOHBI (€IMHO00pa3Hsl
MIOTOMKOB TEPBOr0 TMOKOJEHUS, PACIICIUICHUS], YACTOThl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHnenss, TOMOJIOTMYECKUX PSAOB B HACJIEICTBEHHOU
n3menunBoctu H. M. BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHM METOJaMHU HAyYHOTO TO3HAHMS, HUCIIOIb3YEMbIX B
OMOJIOTMYECKUX HCCICAOBAHUAX KUBBIX OOBEKTOB (ONMHUCAHUE, W3MEpPEHHUE,
HaOJIO/ICHHE, SKCTIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX W MHOTOKJETOYHBIX OpPraHu3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTCHUH, ’KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pPACTECHMI, JKMBOTHBIX, 4YEJIOBEKA, MPOLECCOB KU3HEAECATEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max pacTeHU, )KUBOTHBIX U 4YE€JIOBEKa, OMOJIOTUYECKUX
IPOLIECCOB: 0OMEHa BEMIECTB (METa00IM3M), MPEBPALIEHUsI SHEPIrUU, OPOKEHMS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeW03a, raMeToreHe3a, AMOpUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHUS,  WHAMBUIYAIBHOTO  pPa3BUTUS  OpraHu3ma  (OHTOreHe3a),
B3aUMOJIEUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSA3M MEXIy OpraHOMJaMH KJIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKaHEM M WX GYHKUUAMH, MEXKITY
opraHamMud M CHCTEMaMu OpraHOB Yy pacTeHWH, >KUBOTHBIX U 4YEJOBEKa U MX
GyHKUUSIMH, MEXIY CHUCTEMaMU OpraHOB U WX (PYHKIMSAMHU, MEXIy STaraMu
oOMeHa BeIIeCTB, 3TallaMi KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
TanaMu 3MOpPUOHAIBHOTO Pa3BUTHS, T€HOTHIOM U (EHOTHUIIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHUE BBISIBJISATh OTIIMYUTENbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHUi, >KUBOTHBIX M YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl OKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHHUE peliaTh OMOJIOTUYECKUE 3a/1a4H, BBISABISATh IPUUNHHO-CIICACTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOIECCAMH U SBICHUSMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3yJIbTATOB,

yMEHUE BBINOJIHATh JAOOPATOPHBIE U TPAKTUYECKHUE PadOTHI, COOJIIOAATH
npaBuiia npu padbote ¢ yueOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIJBUTaTh THUIIOTE3bI, MPOBEPATh UX HKCIEPUMEHTAIHLHBIMU
cpenctBamu, (GOpMyIHpys LeJb MCCIEIOBaHUS, aHAJIU3UPOBATH MOJYyUYECHHbIE
pe3yNbTaThl U IeTaTh BHIBOBI;

yMEHHE Y4YacTBOBaTh B y4eOHO-UCCIIENOBATEILCKON padoTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO  TPEACTABIATH  MOJYYEHHBIE  pe3yJbTaThl Ha  YUYCHHUYECKUX
KOH(epeHusIX;

YMEHHE OIICHWBATh JTUYECKHE AaCMEKThl COBPEMEHHBIX HCCIICIOBAaHUA B
00JacTi OMOJIOTUY U METUIIMHBI (KIIOHUPOBAHKE, HCKYCCTBEHHOE OTIOJI0TBOPEHHE,
HaIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

yMEHHUE OCYIECTBIIATh OCO3HAHHBIM BbIOOp Oyayuiell mpodeccruoHaabHON
JEATEeIbHOCTU B 00JIaCTU OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJIECHHOCTH, YTAyOasSTh MO3HABATEIbHBIM
WHTEpEC, HAMPaBJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Mpodeccuu u
OpOAODKeHHE OHOJIOTUYECKOTO 00pa3oBaHUsS B OpraHU3alUsAX CpPEIHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIe pe3yNbTaThl OCBOCHUS ydeOHOTOo mpenmera «buonorus» B 11
Kjlacce JOJKHBI OTPAKATh:

chOpMHPOBAHHOCTh 3HAHUA O MECT€ W pOJIM OHOJIOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYy4YHOU
KapTUHBI MHpA, B MO3HAHUU 3aKOHOB NPHUPOABI M PEIICHUH HKOJIOTHYECKUX
npoOjieM 4YenoBeYeCTBa, a TaKKe B PEIICHHH BOMPOCOB PALKUOHAIBHOTO
MPUPOOIIONH30BaHUS, U B (DOPMUPOBAHUN IIEHHOCTHOTO OTHOIIEHHUS K TPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHUY;

yMEHHUE BIAJIETh CHUCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIHOYAET
ONpEJENEeHUs] W TOHUMAHUE CYIIHOCTH OCHOBOIOJIAraloluX OHUOJIOTHYECKUX
TEPMUHOB M MOHATUHA (BHI, 3KOcHCTeMa, Ouocdepa), OMOIOrHUECKHE TEOPUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOIMH), YUCHUS
(A. H. CesepiioBa — 0 nyTsX u HampasieHusx sBosonuu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHerndeckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apojsiieBoro cxojacrsa K. M. boapa), mpaBuna (munumyma FO. JluOuxa,
AKOJIOTMYECKON NUpaMuIbl 3HEpruu), Trunoresbl (rumore3a «mupa PHK» V.
['unbepra);

YMEHHE  BJQJAE€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO  TMO3HAHUI,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIICIOBAHUSX )KUBBIX OOBEKTOB U HSKOCUCTEM
(omucanue, u3MepeHue, HaOIoJeHrne, SKCIIEPUMEHT), CIOCOOAMU BBISBICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKU: BUJOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouochepbl, CTAOMIM3UPYIOMIETo, NBIKYIIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOpa, aJUIONATPUUYECKOr0 U CUMIIATPUUECKOTO BUA0O0Opa30BaHUs,
BIUSHUS ~ JBUXKYIIMX  CHJ  DBOJIIOIMM  HAa  TeHO(DOHI  TOMYJISIIUH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie 0OUTaHus, YepeOBaHMs HAIIPABJICHUM
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B 3KOCUCTEMAX;

YMEHUE YyCTaHaBIMBaTh B3aUMOCBSA3M MEXAY IMpoleccaMd SBOJIOLUH,
JIBIDKYIIMMHA CHJIAMH aHTPOIIOreHe3a, KOMIIOHEHTAMHU Pa3UYHBIX JKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBJSITH  OTJIMYMTENbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUJIOB K cpelie OOWMTaHWs, a0MOTHYECKMX U OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEW MECTHOCTH,

yMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl JI0KA3aTelbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U Cpeibl OOUTAHUS, €TUHCTBA



YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpAaHEHHs] MHOrooOpas3usi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MIPUPOJIbI U YEIIOBEUECTBRA;

YMEHHE periatb OMOJIOTUYECKUE 3aJa4H, BBISIBISTh TPUUYUHHO-CIIEACTBECHHbIC
CBSI3M MEXIy UCCIIETyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBICHUSMU, J1eTIaTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHHH TTOJTyYECHHBIX PE3YyIbTaTOB;

YMEHHE BBIMOJHITH JIa0OpATOPHBIE M TPAKTHUECKHE PpabOThl, COOMIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000pYI0BaHUEM;

YMECHHE BBIJBUTATh TUIOTE3bI, MPOBEPATh WX OSKCICPUMEHTAIHLHBIMU
cpenacTBamMu, (QOpMYIUPYs Ielb WCCICIOBAHMS, aHaJU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JCNIaTh BBIBOIBL;

YMEHHME Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEILCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBISATH  TOJYYEHHbIE  pe3yJbTaThl HAa  YYCHUYECKHUX
KOH(DepeHIusIX;

YMEHHE OLIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YETIOBEKa
¥ YEJOBEUYECKUX pac, O MPHUYMHAX, MOCIEACTBHUIX M CIIOCO0aX MPEIOTBPAIICHHS
r00anbHbIX U3MEHEHU B Ouocdepe;

YMEHHE OCYILECTBIATh OCO3HAaHHBIM BBIOOp Oyayiiedl mnpodeccuoHanbHOU
JESTEIbHOCTH B 00J1aCTU OMOJIOTUH, KOJIOTUH, IPUPOIOIIOIb30BAHNS, METUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEITHCKOTO XO3SHCTBA, MHUIIEBOU
POMBIIIICHHOCTH, YIJIyONIsATh TO3HABaTEIbHBIA WHTEPEC, HAIMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMIOIIEW  mpodeccun W MPOJIOJDKEHUE
OMOJOTUYECKOTO 00pa30BaHUs B OPTraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO U
BBICIIIET0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/t

g B~ W N -

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3/ieioB U TeM
NMPorpamMmbl

Bbuonorus xak Hayka

JKuBble crcTeMBbl U UX HU3Y4YCHUE
buonorus kneTku

XuMHUecKasi OpraHu3aius KIeTKH
Crpoenrie u GyHKIUHU KICTKU

OOMeH BelecTB U peBpalleHHe YHEPTUU B
KJIETKE

HacnencrBennas uugopmanus u
peanmuzanus €€ B KIIETKE

JKv3HEeHHBII UK KIETKN
CtpoeHue u QyHKIIH OPraHU3MOB
Pa3smHOXkeHue u pa3BUTHE OPraHU3MOB

I'enetnka — HayKa O HAaCJICACTBCHHOCTU U
N3MCHYHUBOCTHU OPTaHN3MOB

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH H3MEHUYHUBOCTH

I'eneTunka yenoseka

Cenexuusi OpraHu3MoB

BHOTeXHOJIOTHS M CHHTETHYECKAsT OHOIOTHS

PesepBHOE Bpems

KoanuecTBo 4acoB

Bcero

10

A B WO O

KoHTpoJabHbIe
padoThI

IIpakTHYeckue
padoThI

0.5

0.5
1.5

1.5

0.5

0.5

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchl



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

Ne i/t

9

10
11
12

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

3ap0)KI[eHI/IC H Pa3BUTUC DBOJIIOIITMOHHBIX
HpeI[CTaBJ'ICHI/Iﬁ B OMOIOTHU

Mukpo3BOIIOLHS U €€ PE3YIIbTATHI
Maxkpo3BoIIOLMS U €€ PE3yIbTaThl

[TpoucxoxaeHue U pa3BUTHE )KU3HU HA
3emiie

[Ipoucxoxaenue yenoBeka — aHTPOIIOT€HE3
DKOJIOTHSl — HayKa O B3aUMOOTHOILICHUSIX

OpPTaHU3MOB M HAaJJOPTAaHU3MEHHBIX CUCTEM

C OKpYKaroIleu cpeaou

Opranusmsl 1 cpeia oOOUTaHus

DKOJIOTHS BUJIOB U TOMYJISAIIUN

DKOJIOTHS COOOIIECTB. DKOJIOTMUECKUE
CUCTEMBI

buocdepa — rinobanbHas s3kocuctemMa
YenoBek U OKpy»Karollas cpesia

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

14

15

10

12

102

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

w/n Tema ypoka

buosnorus xak KOMIUIEKCHAsI HayKa U KaK
4acTh COBPEMEHHOI'0 00LIeCTBa

2 JKuBble cucTeMbl U X CBOMCTBA
3 YpoBHEBas OpraHU3aLusl KUBBIX CHCTEM

HcTopust OTKPBITHS U U3YUYEHUS KIICTKU.
Knerounas Teopus

Metoasl MOJNIEKYJIIPHOM U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
«3y4eHune MeTo10B KIIETOYHOU
6uonoruu (xpomarorpadus,
anektpodopes, AuddepeHnnaibHoe
neHtpudyruponanue, [1L[P)»

6 XHUMHUYECKUH COCTAB KIIETKH

MuHepalibHbI€ BEIIECTBa KJIETKHU, UX
Ouosoruyeckas poib

Opranuyeckue BenecTBa KIeTKH —
6enku. JlabopaTopnas pabora
«OG6Hapy>xeHHe OETKOB ¢ TOMOILBIO
Ka4eCTBEHHBIX PEAKIIUI»

CgoiicTBa, K1accupuKkanys U QyHKIUNA
0enkoB

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

0.5

0.5

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl



10

11

12

13

14

15
16

17

18

19

20

21

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
YIJICBOAbI

OpI‘aHI/I‘ICCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIJCICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTraHU3MOBY

Crpoenue u pynkuuu ATO. [lpyrue
nykineosuarpudocharsr (HTD)
CexsennpoBanue [JHK. Merozs
T€HOMUKH, TPAHCKPUIITOMUKH,
IIPOTEOMUKHU

MeTto/1bl CTPYKTYpPHON OHONIOTHH

Tuns! knetok. [IpokapuoTnueckas KieTka
CtpoeHune d3yKapruoTUYECKON KIIETKH.
[TpakTuueckas pabora «3yuenue
CBOICTB KJIETOUHOI MeMOpaHbI»
IToBepXHOCTHBIN anmnapar KiIeTKU
OnHoMeMOpaHHbIE OPraHOU/ bl KIIETKH.
[TpakTnyeckas padora «3yueHue
JBUKEHUS LIUTOIUIa3Mbl B PACTUTENBHBIX
KIIETKaX»

[TosryaBTOHOMHBIE OPTaHOUBI KIETKU:
MHUTOXOH/IPHH, TUIACTH IbL. JJabopaTopHast
pabora «VccrnenoBanue miasmMoiansa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

HememOpaHHbIe OpraHoubl KIETKU

0.5

0.5

0.5

0.5



22

23

24

25

26
27
28

29

30

31

Crpoenue u GyHKIUH 1Ipa 1

CpaBHUTEJbHAS XapaKTEPUCTHKA KIECTOK
sykapuot. JlaboparopHas pabora
«3y4yeHune cTpoeHus KJIETOK pa3InYHbIX
OpPTraHU3MOBY

AccUMWIALMS U TUCCUMUWIISILIUS — 1B
CTOpPOHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora
«3y4eHne KaTaIUTUHYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UIN
Karajas3bl)»

@depMeHTAaTUBHBIN XapaKTep peakiuii

KJIETOYHOTO MeTabonm3Mma. JlabopaTopHas

pabota «M3y4yeHue GpepMeHTaTUBHOTO 1
paclieruieHus HepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJIICTKAX»

benku-akTuBaTOphl U OCNKU-UHTUOUTOPHI
ABTOTpO(HBIN THIT 0OMEHA BEIIECTB
doTtocuHTE3

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe mporeccoB pOTOCHHTE3A U 1
XEMOCHHTE32»

AHa3poOHBIC OpraHnu3Mbl. Buabl
opoxenus. JlabopatopHas pabora
«CpaBHeHHeE MPO1IeCcCOB OPOKEHUS U
JbIXaHU

AspoOHBIE OpraHU3MBI. DTarbl
SHEPTreTHYECKOro oOMeHa

0.5

0.5

0.5



32

33

34

35

36

37

38

39

40

41

42
43

44

45

46

DHeprusi MeMOpaHHOT0 TpajueHTa
npotoHoB. Cunre3 AT®: padota
npoToHHON AT®-cuHTa3bI

Peakuun MaTpu4HOro cCUHTE3a

TpaHckpunus — MaTPUYHBIA CUHTE3
PHK

Tpancnsauus u e€ srarbl

KoaupoBanue aMuHOKHCIOT. Poitb
pubocom B OmocuHTe3e Oenka
Opranusanus reHomMa y mpoKapuoT U
JYKapUOT

MOJ'[eKy.TISIpHBIC MCXaHU3MBbI OKCITPECCUHU
TE€HOB Y DYKapHUOT

Bupycsl — BHeKJIeTOYHBIE (DOPMBI KU3HU
U obnuratHble mapa3utsl. [IpakTunyeckas
pabota «Co3manue MOJEIN BUPYCa»

BI/IpyCHHe 3a00JIeBaHUS YCJI0OBCKa,
JKHNBOTHBIX, paCTeHI/Iﬁ

HauorexHos0rnm B OMOJIOTUA U
MEIULINHE

JKv3HEeHHBII UK KIETKA
Matpuunslii cuntes JJTHK

Xpomocomsl. JITaboparopHast pabota
«/3yueHne XxpoMOCOM Ha TOTOBBIX
MUKpOIIpenaparax»

Jlenenue KJIETKU — MHTO3

Tunsl k1eTok. KapruoknHe3 U MUTOKUHES.
JlaGopaTtopHnas pabora «Habmronenue

0.5

0.5

0.5



47
48

49

50

51

52
53
54

55

56

57

58

59

60
61
62

MHUTO32 B KJIETKaX KOHYMKA KOpEIlIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»

Per YU JKU3HCHHOT'O IIUKJIA KJIICTOK
OpFaHI/I3M KaK €AMHOC 1ICJI0C

Tkanu pacrenuii. JJaboparopuas pabora
«3y4yeHue TkaHel paCTCHUN

TkaHU )KMBOTHBIX U Y€JIOBEKA.
JlaboparopHas pabota «M3ydueHue Tkanen
JKUBOTHBIX»

Opranel. CucTeMbl OPraHoB.
JlaboparopHas pabota «3yuenue
OpTaHOB I[BETKOBOT'O PACTECHUS

Ornopa Tena opranu3MoB
JIBuKeHME OpraHu3MOB
IIntaHnue opraHu3mMoB

IIuTanue MO3BOHOYHBIX KHUBOTHBIX.
HI/IHICBapI/ITeJ'II)HaSI CUCTEMA YCIIOBCKAa

I[BIXE[HI/IC OpTraHnu3MOB

I[I)IX&HI/IC ITIO3BOHOYHBIX JXUBOTHBIX U
YCIO0BCKa

TpchnopT BCIICCTB y OpTraHU3MOB

KpoBeHocHas crcteMa mo3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA

Beinenenue y opranusmMosB
3amuTa y OpraHu3MoB

MMMyHHas cucTeMa 4enoBeKa

0.5

0.5

0.5



63

64

65
66
67

68

69

70

71

72

73

74

PazgpaxxumocTs 1 perymsnus y
OpraHu3MOB

I'ymopasibHast peryJisnus 1 3HI0KpUHHAS
CHUCTEMAa KUBOTHBIX U YEJIOBEKA

@DopMbI pa3MHOXKEHHS OPIraHU3MOB
ITonoBoe pasMHOXKEHUE
Meiio3

["amerorenes. OO6pa3oBaHUE U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTtopHas paboTta
«H3yueHne cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOTIpEIapaTax»

WNHauBHuyansHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

38.1(.]'[21,[[1(21 OpTraHOB U TKaHeH U3
3apOJAbIIICBBIX JIUCTKOB

Poct u pazBuTue JKUBOTHBIX.
JlaGopatopHas paboTa «BplsiBieHHe
IPU3HAKOB CXOJICTBA 3apO/IbIIIEeH
MO3BOHOYHBIX KUBOTHBIX)»
Pa3mMHOXEHME U pa3BUTHE PACTEHUM.
JlaGopatopHas paborta «CtpoeHue
OpPraHOB Pa3MHOMXEHHS BBICIINX
pacTeHun»

HcTopust CTAHOBJICHUS ¥ Pa3BUTHS
TCHETUKHU KaK HayKH

OCHOBHBIE IMOHSITUI U CUMBOJIBI
reHetuku. JlabopaTopHas pabora

0.5

0.5

0.5

0.5



75

76

77

78

79

80
81
82
83

84

85

86

«/Ipo3oduina kak 00bEKT TeHETHYECKUX
UCCIIEJOBAaHHI

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuaeckas paborta
"N3y4yeHue pe3ybpTaToB
MOHOTHOPUIHOTO CKPEIINBAHUS Y
Jpo30¢uIh"

[MuTonoruyeckrue OCHOBBI
MOHOTHOPHUIHOTO CKpPEIINBAHUS
AHanu3upyloniee CKpenBaHue.
HemnonmHoe noMuHupoBaHue

JlurubpuiHoe cKperuBaHue.
[TpakTiueckas pabota «3yuyenue
pe3yJIbTaTOB JTUTUOPUAHOTO
CKPELIMBAHUA Y JPO30(PUIIBb»

[{uTonorunyeckrne OCHOBBI TUTHOPUTHOTO
CKpEILMBaHUSA

CueruieHHOe HACJIeI0BaHKE MPU3HAKOB
XpOMOCOMHAas TEOPHS HACIEACTBEHHOCTH
I'emeTnka momna

I'enoTun kxak 1eIoCcTHas cCUCTEMa

I'eneTnyeckuii KOHTPOJIb PA3BUTHUS
pacTeHUi, )KUBOTHBIX U YeJIOBEKa

N3MeHUYnBOCTH MTPU3HAKOB. Buibl
U3MEHYUBOCTH

MO,Z[I/I(I)I/IKaL[I/IOHHaSI HN3MCHYHUBOCTD

s

0.5

0.5



87

88

89

90

91

92

93

94

95

BapuauuvoHHbII psia U BapUallMOHHAs
KkpuBas. JJaboparopHas pabota
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOIU(PHUKALMOHHON N3MEHUYMBOCTH.
[TocTpoeHne BapuallMOHHOTO psiAa U
BAPUALIMOHHON KPUBOI»

I'eHOTHIIMUECKAs N3MEHUYNBOCTD.
KoMOnHaTHBHAs N3MEHYHNBOCTE

MyTtanunoHHasi U3MEHYUBOCTb.
[IpakTuyeckas padora «MyTaruu y
Tpo30¢huiIbl (Ha TOTOBBIX
MHKpOIpernaparax)»

3aKOHOMEPHOCTH MYTAl[HOHHOTO
npoiiecca. DMUTCHETHKA U STTUT€HOMHUKA

I'enetuka yenoseka. [IpakTuueckas
pabota «CocTaBieHre U aHAU3
POAOCIIOBHOW

MeTtobl MEAUIIMHCKON T€HETUKH

3HaueHne MEeIUIINHCKON M€ HETUKY B
MPEAOTBPALIEHUH U JICUCHUHT
reHEeTHYECKUX 3a00JI€BaHNH YeI0BEKa

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «3yueHue copToB
KYJIbTYpPHBIX PACTEHHH U MOPOJ
JOMAIITHUX KUBOTHBIX)»

MeToap! ceaeKIIMOHHON paboTHI.
JlaGopatopHas pabora «3yuenue
METO/IOB CEJIEKIIUN PAaCTEHUI»

0.5

0.5

0.5

0.5

0.5



96

97

98

99

100
101

102

JlocTH>KEeHMS CeJIEKIMU PACTECHUN U
*UBOTHBIX. [IpakTHueckas pabora
«ITpuBHBKa pacTeHUI»

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHNE
TEHETUYECKUX PECYPCOB

buotexHonorus kak Hayka ¥ OTpaciib
npousBocTBa. [IpakTuueckas pabora
«M3y4yeHne 00beKTOB OMOTEXHOIOTUIY
OCHOBHBIE HaNpaBJIEHUS] CHHTETUYECKON
Ounonoruu

XpoMOCOMHasI M TeHHAS WH)KEHEPHUS
MenunuHckre 6MOTEXHOIOT U
PesepsHbiit ypok. IToBTOpeHue,
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

0.5

13.5



11 KJIACC

Ne
n/n

10

11

Tema ypoka

OposmoninonHas Teopust Y. lapBuna
JIBHoKyIIIME CHIIBI 3BOJIFOIMU BUAOB 1O Y.
JapBuny

Bbopn0Oa 3a cymiecTBoBaHMeE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD
dopMUpOBaHUE CHHTETUYECKOU TeOprun
HBOJIIOLIUU

DTarbl HBOJIIOIIMOHHOTO MPOIecca:
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIUS
[lonynsiuus — snemMeHTapHas €IMHULIA
3BOJIIOLIMU

3aKOH T€HEeTHYECKOro paBHoBecHs JIxK.
Xapau, B. Baitn6epra. JlabopatopHas
pabota «BrisiBIeHNE U3MEHYUBOCTH Y
oco0elt 0JHOTrO BUIa»

OnemeHTapHbIE (PaKTOPHI IBOJIOLUN
Oddekt ocnoBarens. Ipdext
OyTBUIOUHOTO TOPJIBILIKA

Murpauuu. M30n0muu nomyJsisaui:
reorpaduyeckas, Ouonormueckas
EctecTtBeHHbI 0TOOp — HanpaBISIOLINI
(hakTOp IBOIOITUHN

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

0.5

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchI



12

13

14

15

16

17

18

19

20

21

[TosoBoit oTOOP

[TprcnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIHH.
Jlaboparopuas pabora «3ydeHne
apoMop(h030B ¥ HINOANATITAIIUH Y
pacTeHUH U KUBOTHBIX)»

[Tpumeps! mpucnocoOaeHUH y
OpPraHU3MOB: MOP(OJOTUYECKHE,
busnonorndeckKne, OMOXUMHYICCKHE,
noBeneHueckue. JlaboparopHas padora
«IIpucnocobieHus: OPraHUu3MOB H UX
OTHOCHUTEIbHAs 1eJIeCO00Pa3HOCThY

Bup, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEeHHE
BUJIOB TI0 MOP(OJIOTHUECKOMY
KPUTEPHUIO

CrpykTypa BUzia

Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIIOLUI

CBs13b MUKPOIBOJIIOINH U
ANUAEMUOJIOTHH

Maxpoasomtonus. [laneonronornueckne
METO/Ibl U3yUEHHS IBOJOLUN
buoreorpagpuyeckue MeToAbl U3yUEeHUs
IBOJIIOLIMH

OMOPHOJIOrMYECKUE U CPABHUTEIBHO-
Mop(dooruueckre MeTo 1bl U3yueHus
IBOJIIOLNH

0.5
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0.5
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MonekyJIapHO-TEHETUUECKHUE,
OMOXMMHYECKHE U MaTeMaTU4eCKue
METO/IbI U3yUYEHUS IBOJIOLUU

OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

AJnanTUBHAS paguaIs.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIIIH

Hayunbie runote3sl mpouCcXoxKACHUS
JKA3HU Ha 3emie

I[OHay‘-IHI)IG MMpeaACTaBJICHUA O
3apOXKACHUU KU3HU

OCHOBHBIE 3TaIbI HeOpFaHquCKOﬁ
3BOJIFOIIUH

I'unotessl 3apOKACHUA )KU3HU

Hctopus 3eMian 1 MeTOIbl €€ U3yUYeHHUS.

Jlaboparopuas pabora «/3ydenne u
OIMHMCaHKME UCKOMAEMBIX OCTATKOB
APEBHUX OPraHU3MOB»

Hauanbenble 3Tansl oprannyeckoin
3BOJIIOLHUU

DBOJTIONHS DYKApPUOT

OCHOBHBIC 3TAITbI BOIIOIUN
pacturensHOro mupa. [Ipaktnueckas

pabora «/3yueHue ocoOeHHOCTEH
CTPOCHUS PAaCTCHUH Pa3HBIX OT/ICIOB)

OCHOBHBIE 3TaIIBI 9BOJJIOIMH )KUBOTHOI'O

MHUpa

0.5

0.5
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DBOIOIMS )KUBOTHBIX. [IpakTuyeckas
pabora «/3yueHue ocoOeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX YKHBOTHBIX)»
PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiamMm

MaccoBbie BBIMUPAHUST —
IKOJIOTUYECKUE KPU3HCHI MTPOIILIOTO

CoBpeMEHHBIHN 3KOJIOTUYECKUI KPU3HC,
€ro 0COOEHHOCTH

CoBpemeHHas cucTemMa OpraHu4ecKoro
IIPOLLIIIOTO

OCHOBHBIE CHCTEMaTUYECKUE TPYIIIIBI
OpPraHHU3MOB

AHTpONOJIOTHS — HayKa O 4EJIOBEKE
PazBuTue npencrabienuii o

IMPOUCXOKIACHUHN YCIIOBCKA

MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
pabota «M3yuyeHue ocobeHHOCTEH
CTPOEHUS CKEJIeTa YENIOBEKA, CBA3aHHBIX
C MPSMOXO0KJICHUEM

Z[BI/I)KYH_II/IG CHJIBI aHTPOIIOT'CHE3a

CooTHonleHNe OMOJOTHYSCKUX U

COLIMAJIbHBIX ()aKTOPOB B AHTPOIIOI€HE3E

OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
TlajmeoreseTuka u majeoreHOMHUKA

3BOJ'IIOI_II/I${ COBpPCMCHHOT'O YCJIOBCKA

0.5

0.5
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Yenoseueckue pacel. [IpakTtudeckas
pabota «/3ydeHne 3K0JI0rHuecKux
ajlanTalui 4eJoBeKa»

MexaucuuninHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/Ie H Pa3BHUTHUC DKOJIOTUH

Mertoapb! axkonoruu. JlabopatopHas
pabota «l3y4eHne METO10B
IKOJIOTHYECKUX HCCIICTIOBAHUI»

3HadeHne YKOIOrNYECKUX 3HAHUN I
yeoBeKa

Okonornyeckue pakTopsl

Abuotnueckue akropsl. CBeT Kak
sKosiornueckuii pakrop. JlabopaTtopHas
paboTa «BrIsiBIEeHHE NPUCTIOCOOTICHUI
OPraHU3MOB K BIIUSHUIO CBETa»

AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.
Jlabopartopnast pabota «BrisBiienne
MPUCTIOCOOTIEHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATyPhD»

Abunotnyeckue gpakropsl. BiaxHocTh
KaK 3KOJIOTUYECKHM (paxTop.
JlabopaTopHas paboTa « AHATOMHUYECKHE
0COOEHHOCTH pacTeHU U3 pa3HbIX MECT
oOuTaHUS

Cpensl 0OuTaHUSI OPTaHU3MOB

buonorunueckue PUTMBI

0.5
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0.5

0.5
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JKuznennbie GOpMBI OPraHIU3MOB
buotnueckue GpakTops

3HaueHre OMOTHYECKUX B3aUMOJICHCTBUM
JUTS CYIIIECTBOBAHUSI OPTAHU3MOB B Cpejie
00UTaHUSA

DKOJIOTUYECKHE XapaKTEPUCTUKU
MOMYJISIIUN

OcHOBHBIE TIOKa3aTeNN MOMYJISIHUN:
YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
OJIOBAs CTPYKTypa

OcHoOBHbIE TOKa3aTeNN MOMYJISIIIUN:
POXKIaeMOCTh, PUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPALIUU

DKoJoruveckasi CTpyKTypa MmomyJIsiun
JlnHAMHKA TIOMYJISAINN U €€ PEeTyIISIHS
KpuBbie pocTa 4MCIEeHHOCTH TOMYJISIIHAH.
KpuBbie BBDKUBaHUS

DKoJiorudeckas HUIlIa BUJIA.
JlaGopartopHnast pabota
«IIpucnocobneHust ceMsiH pacTeHH K
pacceneHuto»

Bun xak cucrema nonyssinuid
3aKOHOMEPHOCTH TMOBEJICHUS M MUTPALIA
JKHBOTHBIX

Co00111ecTBO OpraHu3MOB — OHOIICHO3
DKocucTeMa KaK OTKpPBITasi cucTeMa
KpyroBopoT BemecTB ¥ MOTOK SHEPTHH B
9KOCHCTEME

0.5
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OCHOBHBIE TIOKA3aTEIH HIKOCUCTEMBI
DKOJIOTUYECKHE TTHPAMHUIBI

H3meHeHns cooO11ecTB — CYKIIECCHH
[TpupoaHbIE 3KOCUCTEMBI. IKOCHUCTEMBI
03€p U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

[TpupogHbIe SKOCUCTEMBI. DKOCHCTEMBI
TYHJIp, JIECOB, CTEIICH, ITyCThIHb
AHTpOHOFeHHI)IG 3KOCUCTEMbI
Ypboskocucremsl. [IpakTudeckas pabota

«M3ydyenue u onrcanue
ypOO3IKOCHUCTEMBDY

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMO/JICHICTBUI OPraHU3MOB
B DKOCHUCTEMAX

MexaHu3Mbl BO3AEHCTBUS 3arPsI3HEHUI
Pa3HBIX TUMIOB Ha CyOOpraHN3MEHHOM,
OpraHU3MEHHOM, MOMYJISILIHOHHOM U
SKOCHCTEMHOM YPOBHSIX

buocdepa — obmeranerapuas
0000uKa 3eMin

VYuenue B. . Bepnaackoro o 6uochepe

3aKOHOMEPHOCTH CYLIECTBOBAHHUS
o6uochepsl
KpyroBopoTsl BeniecTs u

OMOreOXUMHYCSCKUE IINKJIbI

3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIN

0.5
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YcroitunBocTh 6uocheps
DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI
BosneiicTBue denoBeka Ha onochepy

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
pPaCTUTENbHBIN U JKUBOTHBIM MU
Oxpana npupozsl

OCHOBHBIE IPUHIUIIBI YCTONYUBOIO

Pa3BUTHA YCTIOBCUYCCTBA U ITPUPOIbL

ParrionaabHOE TPUPOIOTIOIH30BAHKE
COXpaHEeHHe OUOIOTHYECKOTO
pa3zHooOpa3us 3eMiun

O06o61menue o Teme «MUKPOIBOITOIHS
U e€ pe3yIbTaTh»

Oo6o06uienne o Teme «MaKpOIBOIFOIIHS
U €€ pe3yJIbTaTh»

O6o006menue no Teme «IIpoucxoxaenue
1 pa3BUTHE KU3HU Ha 3eMJie»
O6o006menue no Teme «IIpoucxoxaenue
YeJI0BeKa — aHTPOIIOTEHE3)

O060061eHne 10 TeMe «DKOJIOTUs — HayKa
0 B3aMOOTHONICHHUSIX OPTaHU3MOBY
O6o006menne o Teme «OpraHu3mMsl U
cpena oOuTaHUS

O6o006m1eHne no TemMe «KOJIOTHsI BUJIOB U
TIOITYJISALIAI

O6061menue no teme «buochepa —
rJ100anpHasi IKOCUCTEMaY



OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

UHTEPHET
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