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MNOACHUTEJIBbHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (nanee - 6M070rHUs) Ha YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoyorus» U OCHOBHBIX MOJIOKEHUH (enepaabHOM paboyeil mporpamMmmbl
BOCTIUTAHMS.

VYuebubiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusiMm OPI'OC COO mnpoduiibHBIe y4eOHBIC TNpPEIMEThI, H3y4aceMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 3THX Y4€OHBIX NMPEAMETOB JOJKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIlICHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PA3BHBAIOIIUX 33]ad, CBSI3aHHBIX C MpodopueHTanuen
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4HOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEN, MEAMIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHre O IEIH U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOIEHHOM ypOBHE, OIpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €r0 CTPYKTYPHpPOBAaHHE IO pas3feliaM U TeMmaw,
pacmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEAMETHBIX CBs3€H, JIOTHKH Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydwarommxcsi. B mporpamMMe mo OHOJIOTHH peaM30BaH MPUHIIHIT
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Omaromaps uyeMy [pPOCMaTpHBAaeTCS  HAIMPaBICHHOCTh Ha  MOCIEAYIoIlee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAaHHBIX Ha (POPMHUPOBAaHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUYECKOTO MBIIUIEHUS], IPEICTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTHH TaKXe IOKa3aHbl BO3MOXXHOCTH ydeOHOro mpeamera «buosjorus» B peanusanuu
tpeboBanuii ®I'OC COO k mIaHUpPYEeMBIM JUYHOCTHBIM, METANPEIMETHBIM U HPEIMETHBIM
pe3yapTaTaM o0yueHus ¥ B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOMN
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COAEp)KaHUS OMOJOrMYeckoro oOpa3oBaHUs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VY4eOHnblil npeamer «buonorus» Ha ypoBHE CpeJHEro oOIIero oO0pa30BaHUs 3aBEpIIACT
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHUe U yriyOlieHne 3HaHu
oOyyaromuxcst O JKMBOH TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
AMOPHOJIOTUN U OUOJIOTHM Pa3BUTHsI, T€HETUKHU, CEIEKIMH, OMOTEXHOJIOTHH, IBOJIOLUOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX U OpPraHU3aLUAX CpelHero npodeccuoHanbHOro oopasoBaHus. OCHOBY €ro CoJepX aHUs
COCTaBIISIET CUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX MPH HM3YYCHHUH OOYUJarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHUYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOUIETO
oOpa3oBanus, B 10—11 kmaccax 3T 3HaHUS MOTY4YarOT pa3BUTHE. Tak, pacIIUpeHbl U YTIyOIeHbBI
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
O0MMX 3aKOHOMEPHOCTSIX KH3HH, JOMOJHHUTEIBHO BKIIOUEHBI OHMOJIOTHYECKHE CBEICHUS



MPUKIATHOTO M TMOMCKOBOTO XapaKkTepa, KOTOPhlE MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa npogeccun. BozMokHa Takke MHTErpaisi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOTYICHHBIMU 00YUJaIOMIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHUIo Ouosoruu. COriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HW3y4arOTCS OCHOBBI MOJEKYJISPHOM M KJICTOYHOM OHOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi 3BOJIOIUOHHOE YY€HUE, OCHOBBI SKOJIOTHH U
ydeHue o omocdepe.

VYuebublii npeamer «buonorus» TpU3BaH O00ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HAaHUW O CTPOCHHUU, MHOTO0Opa3vu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUAX B OHOJIOTMU, NMPUKIAIHBIX ACIEKTaX
Ouonoruueckux 3HaHWM. {15 pa3BuTUS U HoJAepkKaHUS MHTepeca oOydaromuxcs K OMoyioruu
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OHOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM HHOMN
o0acTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apYOC)KHBIX YYEHBIX B PEUICHHWE BAKHEUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypoBHE — OBJa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI UCII0JIb30BaTh 3TH 3HAaHUS B (POPMUPOBAHUU HHTEpECA
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BbIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUs.

JlocTtrxenne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOon€HHOM YpOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTABJISIIOLIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTHHY MHUpa; O CTPOEHHUH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, TMOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBI:
HCCJIEIOBATEIbCKUMU METOAaMH OMOJIOTMYECKUX HayK (MOJIEKYJISIpHOW U KJIETOYHON OMOJIoruH,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHH U CUHTETHYECKOMN
OMOJNIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBaHUN B J1abopaTopuu M B MpHpone (HaOioJaeHHe, H3MepeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIOJIb30BaTh OMONIOTUYECKYI0 HH(POPMAIINIO; TTOJIb30BATHCSI OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXKIY pa3BUTHEM OWONOTHH U  COIHAIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH 4YelIOBEYEeCTBA; OIIEHMBATh IOCIEIACTBHS



CBOEH JCATEIBPHOCTH 10 OTHOUIEHHUIO K OKpPYXaloled MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3J0POBBIO  OKPYXKAIOIIUX JIIO/ICH; O0OOCHOBBIBATH H  COONIOAATh MEpHI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOICHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEJUICKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOieMaMu, METOJI0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HCCIEAOBAHUM, peIIeHus] OWOJIOTHYECKUX 337134, MOJCIMPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIHTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMsS K JKUBOHM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEIEHUS B NPUPOJAEC; MHTETPALUH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(cobmroneHne TpaBWJl TIOBEJICHUS B IPUPOJIC, OXPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbSI OKPYKAIOMIMX JIOJEH (COONIOACHUS Mep
npopMIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MIPUPOIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMM JJIi OCO3HAHHOIO BbIOOpa OOYyYaIOUMMUCS WHIUBUIYalbHOU
00pa3oBaTeNbHONW  TPAaCKTOPHH, CIIOCOOCTBYIOUICH MOCIEAYIOMEMY HPOPecCHOHATHHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C WHIUBUIYaJbHBIMA MHTEpPECAMH M TOTPEOHOCTIMU
peruoHa.

OO0miee ymucliO YacoB, OTBEACHHBIX Ha W3y4Y€HHE OWOJIOTMM Ha YIIyOJE€HHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEU(PHUKU €ro COJEpKAHWUS M HAMPaBICHHOCTH Ha MPOJIOJDKEHHE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IpU OOYYEHHUH OWOJIOTMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEICHUE J1AaOOpaTOPHBIX U TMpakTH4eckux pabor. Takke ydacthe oOOydalOIIMXCS B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTIpeNieNIIeTCsl YYHUTEJEeM Ha OCHOBE HMEIOIIMXCS MaTepHallbHO-TEXHUYECKUX PECYpCoB U

MECTHBIX IPUPOAHBIX YCIOBUM.



COJEPKAHUE OBbYYEHUA
10 KJIIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuUTHS OHOJIOTHU.
buonornueckue Hayku u H3ydaemble UMH HpobiieMbl. DyHIaMEHTalbHbIC, MPHUKJIAJHbIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue OuojoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannpie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXpPaHEe
IPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuid, . Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H MX H3y4YeHHE

JKuBble cuctembl Kak npeaMeT n3ydeHus: ouosoruu. CBONWCTBA )KUBBIX CUCTEM: €AMHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTb, CIIOXKHOCTh U  YHOPSJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKABBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIMA, TKAHEBBIN,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPoOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
XKuznp kak (opma cymecTBoBaHUs Marepun. Hayku, usydaronue >KuBble CUCTEMbl Ha pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbix cucteM. Meroabl Ouonornueckoi Hayku. HaOmronmenue, usmepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe O 3aBUCMMONM M HE3aBHCHUMOH
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocraHoBka m mposepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JoCcTOBEpHOCTh. Pazdpoc B Ouonornyeckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIyUEHHBIX pe3ylbTaToB. [IpUunHbBI MCKaXXeHHUsSI Pe3yJabTaTOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuuper 1 cxembl: «OCHOBHbIE TPU3HAKH JKU3HM», «bHOJOrHMYeckre cucrteMsly,
«CBONCTBa )KMBON MaTepun», «Y pOBHHU OPTaHU3ALMH KUBOU NMPUPOIB», «CTpOEHNE )KUBOTHOM
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPTraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHUS KUBOH PUPOIBD».

OGopynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsI TPOBEACHUS HAOIIOICHHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. buosiorusi KieTrku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, MeTOJ] MEUYeHbIX aTroMoOB, AudQepeHuManbHOe  LEHTpU(YTrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBaAHHLIX KiemoK. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOm», «Mcropus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTnyeckas padora «l3yueHne MeTONOB KIETOYHOM Ouosioruu (xpomarorpadus,
atekTpodopes, nuddepennuanpaoe neHrpudyrupoanue, [TLP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPAaMHUKPO3JIEMEHTHI. Bona u e€ poib
KAaK pacTBOPUTENSl, pPEareHTa, y4dacTue B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJISALUN.
MuHepaibHbIE BEIIECTBA KIETKH, UX OHOJIOTHYecKasi pojb. Poib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHHas
CBsA3b. BTOpuuHas, TpeTuuyHas, yeTBepTUUYHAs CTPYKTyphl. [lenarypamus. CpoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YIJIEBOJOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccudukauus — aunujaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJOrMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenue HykienHoBbIX KucaoT. HykieoTunusl.
[Tpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Buner PHK. ®ynkiun PHK B knertke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mmojiekyine AT®. buonoruueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OHOMOJNIEKYNl. Mooenuposanue cmpykmypovl u  QyHKyui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM IIPHUPOIE»,
«PacnpeneneHrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOIEN.



Tabmuupel u cxembl: «llepuoguyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKAPpUOTHUECKOM KieTkh. KieTouHas crTeHka OakTepwii W apxei.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb MMPOKAPUOT B OUOIIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKTUBHBIN TpaHcnopt). [lomymponumaemocts MemOpansl. PaboTa
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Mutomnazma. L{uto3ons. Llutockener. JBmwkeHue uurTomaasMbl. OpraHOUIBI KIIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), anmapat ['ombmxu,
JM30COMBI, UX CTpOeHHE W (QYHKIUH. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasienus oOenkos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHynispHBIi)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onsmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKke. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM MHUTOXOHIpUH W Tactuj. [lepBUuHBIE, BTOPUYHBIE W CIIOKHBIE IJIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOMIACThl  BBICHIUX
pacTeHUN.

Hemem0Opannbie opranousl kietku CtpoeHne M QyHKIUUM HEMEMOpPAaHHBIX OpPraHOMIOB
KieTku. PubGocomsl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEeUHbIX KIemoK.
MukpoTtpy6ouku. Knerounslii mentp. CTpoeHHe © JBHXKEHHE JKI'YTHUKOB M pPECHHYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka s1apa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIIUH.
Snepubliii GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHOuU
0001104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



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

Tabmuubl U cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOMN
KJIeTKN», «CTpOeHUE pacTUTENbHON KIeTKN», «CTpoeHne MUTOXOHIpUM», «Sapoy», «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopHas pabGora «l/ccienoBaHue Ia3Mosn3a M AENaasMojn3a B PaCTUTENIbHBIX
KJIETKax.

IIpakTnyeckas padora «3yuyeHue NBUKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecrnieueHue kieTku: npespaimeHue ATO B 0OMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M jedctBus. Kodepmentbl. Otrianuus (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUceHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pombs xnopommactoB B mporecce porocuHTe3a. CBeToBas M TEMHOBAs
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (HOTOCHHTE3A.
Bausinue paznuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETUKOB:  HUTPU(PHULUUPYIOIINE
OaxTepuu, xene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUn. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loAroTOBHTENbHBIA JTall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronoruueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHApPUH B Mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiimpoBaHHE.
Onepeusi memopannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB NEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

IToptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Onrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOH AaKTUBHOCTH (pepMeHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladbopaTtopnasi pab6ora «lV3ydeHue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX.

JlaGopaTopHnas padora «CpaBHEeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanm3amus HacienCTBEHHOW WHPoOpMANUU. | €HEeTUYEeCKHil KO/, €ro CBOWCTBA.
Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMIUJIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospegsanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B GmocuuTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHoT. Perymsauus akTUBHOCTH T€HOB y mpokapuoT. I'mmore3za omepona (P. XKakoo, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HekileTouHble (OPMBI KU3HU U OONMUTaTHbIe Mapa3uThl. CTpOEHHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenui. CIIN, COVID-19,
COIMAIbHBIE U METULIMHCKHUE TIPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUIA.

Tabmumet u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Mutepdaza u muro3. OcoOeHHOCTH
mpoleccoB, mporekaromux B uHTepdase. [logroroBka kinetku k Aenenuto. [Ipecunrerndyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUIT) MEPUOJIbI
UHTEP(PA3HI.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permmmkanum  JTHK:
KOMIUJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALUIETBbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUII. J(MIJIOWIHBIM W TaljIoOWTHBIA HAOOPBI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a WM MPOUCXOJALIME B HUX MPOLECCH. THUIIbI
muto3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HaueHre MUTO3a.

Perynmsammst MuTOTHYECKOTO MHKIA KiIeTku. [Iporpammupyemasi kietoyHas TuOenp —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuipl u cxembl: «Ku3HEHHBI LUK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuUT03 B KieTKax KOpelika
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHYMKAa KOpellKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKIETOYHBIE,  KOJIOHHAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHEil: oOpas3oBarenbHas, IOKPOBHas,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEIMHUTENbHASA, MblleuHas, HepBHasA. OCOOCHHOCTH CTpoeHHs, GYHKIMI U pPacroIOKEeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpPaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMbI OPTaHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M YeJIOBeKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranuszmoB. [lormomieHne BOJbI, YTIAECKUCIOTO Tra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMU. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[luTaHre NMO3BOHOYHBIX XMUBOTHBIX. OTAENBI MUILEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe u JIEroyHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIALNH JIETKUX Y TITUIl U MJIICKONMUTAIOMUX. Perymsiust apixanus. [{prxaTenpbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIO)KHEHHMSI ~ CTPOCHHS  KPOBEHOCHOH  CHUCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHOB BblJeeHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
oT OosiesHed. MmMmyHHas cucrema dyenoBeka. KIETOUHBIH W TyMOpaJdbHBIA HMMYHHTET.
Bpoxxnéuupli W TPHOOPETEHHBIM  creU(PUUYECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummyHnurera (I1. Dpnux, ®@. M. bBepuer, C. Tonerara). BocnanutenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

PazapaxxuMocTe M peryndauuss y OpraHu3moB. Pa3ipaxuMocTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HAYCHHE.

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO0XHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKHUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HX TOPMOHBI. JlelicTBue TropMOHOB. B3auMOCBsI3b HEpPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTeMa.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«baktepun», «lIpocreiimue», «OpraHbl LBETKOBBIX pacTeHHi», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHME JMCTOBOM IUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHast cucrema», «HepBHag cucrema», «Koxa», «MpbllieyHass CHUCTEMay,
«BeiienurensHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MBIIb», «MMyHUTETY,
«KumeynomnonoctHbie», «CxeMa UTaHus pacTeHHi», «KpoBEeHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHHe J0KI€BOro
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOIHTAOIIUX),
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOMpENaparhl OJHOKIETOYHBIX OPTaHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI pa3HBIX OTMETOB, BIAXXHBIC TTperapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUIEKITUH OECITO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO ¥ BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepmeHToB, 000pyAOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOkeHMe U pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. buonornyeckuii CMbICH MeHO03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButHe. l'ameroreHe3 y JKMBOTHbIX. [lonoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJICTOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTEHe3). DMOPHUOIOTH — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTen
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS MWHAYKIMSA). 3akiagka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYeCKUX B3aMMOJEWCTBUM reHoB. BimsHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [lepuojibl OHTOreHe3a 4YelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxeHune u paszputue pacteHuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
OmiogoTBOpEHHE M pa3BUTUE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIIOOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryISIIIUU OHTOIE€HE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuupl u cxembl: «BereraTuBHOEe pa3MHOKeHUE», «TUIBI 0ECHOIOro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH M CHEPMaTO30HUAa»,
«OCcHOBHBIE CTaauMu OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE Maiickoro
Kyka», «Pa3Butue capanum», «Pa3Butue IArymKn», «/[BoiiHOE OIIOAOTBOPEHNE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJBbHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM WHUKI MXa», <«OKWU3HEHHBI MUK MNanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHHUe: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKIECTOK U CIIEPMaTO30M/IOB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckass padora «BbIsiBIIeHHE NPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
®pusa, T. Moprana. Ponb oreuecTBEHHbIX YU€HBIX B pa3BuTuUM reHeTuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHI, MOJNIEKYISIPHO-TE€HETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTo bl TeHETUKIY, «CXEMbI CKPEITUBAHUSY.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB nepBoro nokoneHus. IlpaBuno nomunupoBanus. Bropoit 3akon MeHnaens — 3aKoH
pacuieruieHus Ipu3HakoB. LluTonoruueckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHnens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIIECHNE CLETUICHNS MEX1y F'eHaMu. XpOMOCOMHasl TEOPUsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECWCTBHE TIE€HA.
MHoxecTBEeHHBIH ayulenu3M. B3aummoneilcTBue HeaulenpHBIX T'eHOB. KOMIIIEMEHTapHOCTb.
Onucra3s. [Tonnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOTOTMUECKUX TMPOIIECCOB, TOBEJACHMS W KOTHUTHUBHBIX (QYyHKUMH. ['eHeTnyeckue
MEXaHU3Mbl CUMOHMOI€He3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEeHHOW nHpopMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», «MHOXKECTBEHHBIN aluieIn3M», «B3aumoaeicTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJIsl IEMOHCTPAMU CLUETUIEHHOTO HACJIEA0BaHUs MIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEUIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue reHotuna u cpeabl npu (opmupoBaHuH (eHoTHna. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHYUBOCTb. Ponb cpenbl B GopMUpPOBaHHH MOIU(MDUKAIIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITUYECKON N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KoMmOuHaTtuBHass ©13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyrtanmonHas W3MEHYMBOCTb. BHIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE M IUTOILIA3MATHYECKHUE MYTAIlUH.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmuupl 1 cxembl: «Bunbl usmeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTuBHAsT  M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTHdyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOopynoBaHue: JKMBBIE W TepOapHbIC HK3EMIUISIPHl KOMHATHBIX PACTEHUM, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapUallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YeTIOBEKAa: TeHEalIOTMUeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHA,
MOMYJISIIUOHHO-CTATUCTUYECKUHM, MOJEKYISIpHO-TeHETUYeCKud. COBPEMEHHOE OMNpeIeIICHUE



TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momoubto [1IP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPeapacnoioKEHHOCTbIO. 3HAUY€HHE MEAUIIMHCKOW T€HETHUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
WCCJICIOBAaHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotum denoBekay», «MeTOAbl M3ydeHUS TCHETHKH YEIIOBEKa»,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnyeckas padbora «CocTaBjICHHE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LlenTpax mpoucxoxaeHus 1 MHOroo0pasus KyJabTypHBIX pacTeHuid. Ponb cenexuuu
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl ceneknnoHHON paboThl. MckyccTBeHHbIN 0TOOpP: MacCOBBIN U MHIUBUYaTbHBIN.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue npousBoAUTENel 1Mo moToMcTBY. OTOOp 1o
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA M OTOOP 110 TEHOTHUITY C ITOMOIIBIO aHAIH3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENeKUHUOHHOW paboThl. PamuanuoHHbIl u
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTeprualia Jiyisl CEJIEKINH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mpuyuHbel. Mcnonp3oBaHue rerepo3rca B cenekiuu. OTmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruionusi MEXKBHAOBBIX THOpUIOB. JlOCTMIXKEHHS CENeKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCNEEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKIACHHSI 1 MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEICTBEHHOM W3MEHYMBOCTH», «METONbl CEIEKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoI0Tus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MHUKPOOHOJIOTHYECKUX TeXHOIOTUi. [Ipon3BoaCcTBO Oesika, aMUHOKUCIIOT U BUTAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINUX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas umHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEHM PacTCHUM MU SKUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M T'eHHass MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYUPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U MEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menmunuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nuarnocTuka.
MeTab010MHBIN aHaNM3, TEHOLIEHTPUYECKUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi A pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEAMUUHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030yauteneit OPBU, ycraHoBieHue MOJIEKYJISpHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHas HHKEHEPUD».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Mpou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xaeHne 1 pasBUTHE IBOJIOLMOHHBIX NPeACTaBJIeHUH B 0M010THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3Ma. JKu3Hb
W Hay4Has JearenpbHocTs Y. JlapBuHa.



JBwkymme cuibl dSBomonnu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
pPasMHOKEHHUSI OpPraHM3MOB, HACJIEJCTBEHHAs HM3MEHUMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HeltpanbHas Teopus SBOJIOIHIH.
CoBpeMeHHas IBOJIIOIIMOHHAST OUooryus. 3HaUYeHUE SBOJIIOIMOHHON TEOpuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. [lImansraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romybOei», «MHoroobpasue
KyJIbTYpHBIX (popM KamycTb», «I[loposbl JOMANIHUX KUBOTHBIX», «Cxema 00pa30BaHusI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsiuust kak B3JaeMeHTapHas eAuHULA 3BoiolMH. COBpEeMEHHBbIE METOJbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
Baiinbepra.

OnemenTapHble  (DAaKTOPHI (IBMDKYIIME CHIIBI) HBOJIONUH. MyTalMOHHBIA IpoIecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpelid TeHOoB — cirydaiiHble HEHANpPABICHHBIE W3MEHEHHS
yacToT ayuienedl B momynauusx. ekt ocHoBarens. IDggexm OYmMuLIOUHO020 20pabIUIKA.
CHudicenue 2eHemuyecko20 pasHooopaszus: npuduHvl u ciedcmeus. Illposenenue 3¢hgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHMXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3peiBaroiuil (nu3pynTuBHbIN). [TomoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcrocoO0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKpPO3BOJIOLMU. Bo3HHKHOBEHHE
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ipumepsr npucnocodaeHnit
y OpraHu3MoB: Mopdonornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIMH.
M3onsauuss — ximrodeBoil akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHMSL:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BoOmIOIMOHHOM OuoMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuiel u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lomynsuoHHas CTpyKTypa BUIaY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHHIIBI 1aypcKoi», «[lomyssiroHHbIE BOJIHBI YUCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYyILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJIaHU3M», «OKusble HCKOIIaEMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas OKpacka »KHUBOTHBIX»,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABIILEH,
«DKOJIOTMYECKOe BMJI000pa3oBaHMe BHMJOB CHHUL, «[lomuruionasl pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydyesna NTUI U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHHui OJIN3KUX BUI0B, 00pPa30BaBLIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopnasi paGora «BpIsiBiIeHHE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUIA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHUECKOMY KPUTEPUION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

Meroas! n3ydeHns MaKpodBOIOLHH. [[aIeoHTOIOrnYeCKE METOIBI U3YUEHUS HBOJIIOLIUN.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapudeckue odmactu 3emiau. BUIbI-9)HIEMUKN U PETUKTHI.

OMOPHOTIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIBI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHaJIOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbsl U aTaBu3Mbl. MoeKyIsspHO-
reHeTUYeCKue, OWOXMMHUYECKMEe M  MaTeéMaTH4YeCKHEe METOJAbl M3YyYeHHUS  HBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia) dSBOMOUMU. [lpunyun  cmenvl  QPyHKYui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuupl u cxembl: «PUIOreHETUYECKUH PSIT JIOMAAN», «APXEONTEPUKC», «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TAanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emumny, «Jpeid koHTUHEHTOB», «PenmukThl», «HavanbHble cTaauu SMOPHOHATBEHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTHYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEIOBEKAa W LIMMIIaH3e», «l JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIMHU, TepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYJMMEHTapHbIX OpraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emiie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbBIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposepxkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuMu4eckasi dBONONMS. AOUOTEHHBI CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPTraHUYECKHX.
Oneir C. Mmwmepa u I'. Opu. O6pazoBanue mnonumepoB u3 MoHomepoB. KoarepaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE ITPOTOKIIETKH.

HUctopuss 3emnu u Meroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3Bostounu. [losiBneHre W 3BOJIFOLMS NEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. Crtpomartonutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOLHUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenust. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIONUS MO3BOHOYHBIX. [IponcxoxacHne aMpuOuil U penTHinii.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue u3HM Ha 3emile 10 3paM U MEepUoiaM: apXei, MPoTepo30H, Naneo30i, Me3030i,
KaiiHO301. OOmias xapakTepuCTHKa KJIMMara M TeoJIorMueckux Impouecco. l[losBieHue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BbIMUpPAHUS — HKOJOTMYECKHUE KPU3HMCHI Mponuioro. IIpuyumHbl U cienctBus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTMUECKU KpuU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpemeHHas cucTtemMa opraHudeckoro mupa. [IpuHIUIBI KIaccUPHUKAIUU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Moptpersr: ®@. Pean, JI. Cnannanuanu, JI. Ilactep, . . Meunnkos, A. . Omapun, JIx.
Xonpeiin, I'. Ménnep, C. Munep, I'. IOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHUro
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBosroLIMNY, «['eoxpoHosoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYecKOW SBOIIOIUI,
«Cxema o0Opa3zoBaHusi JYyKapuoT MNyTéM cuMmOuoreHesa», «CucremMa >KUBOW MPHUPOIBIY,
«Ctpoenmne Bupyca», «Apomopho3bl  pacTeHHil», «PuHHOPUTBHY), «OTHOKIETOUYHBIE
BOZIOpOCIN», «MHOIOKJIETOUHBIE BoJopocinny, «Mxm», «llanmopoTHukm», «l 0oceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHil», «Cxema pa3BUTHS KUBOTHOIO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmuey», «Kumeunononoctueie», «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «[IpecMbikaroniuecs», «[Ituiey,
«Munekonuraronme», «Pa3BuTme KM3HM B apXeWckoll odpe», «Pa3BuTme IKHM3HH B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe XU3HM B KalHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN PA3JIMYHBIX OTAEIOB, KOJUJIEKIIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KU OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnass gaboparopHas padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepey.

JlabopaTtopnass pabora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEN CTPOCHUS TTO3BOHOYHBIX KHBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIJIEHHE MPEJCTABICHUNA O IMPOUCXOXKIECHUU YeIOoBeKa. Pelnruo3Hbie BO33pEHUSI.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpuosiornyeckue, (HU3N0IOro-0MOXUMHUYECKHe, MoBeAeHueckue. OTauYus YenoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTPOMOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEIE.
CooTHoIIeHre OMOJOTUYECKUX U COIMATBbHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHBIE CTaUM aHTpororeHesa. PanHue yenoBekooOpasHble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKH JroAch. YenoBek yMenblid, NEpBbIE M3TOTOBIEHUS Opyaul Tpynaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYALUAX YEIOBEKa.
MyrtannonHsli npouecc U nonmumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalus 1
«a(dexT ocHOBaTENA» B MOMYJIALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHASA (PKBaTOpHAllbHAsI), MOHTOJIOMIHAsA (a3MaTCKO-aMepHKaHcKas). Bpems u
NyTH paccelieHusi 4YeloBeka 1o IulaHere. EauHcTBO 4yenmoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AQHTPOIOJIOTMSI M TMaJl€OAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuet u  cxembl: «MeTOABI  aHTPOMONOTUMY», «[ ONIOBHOW MO3r  YEIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionutek», «HenoBek ymensliiy, «HenoBek npaMoxonsmui», «/[eHncoBCKUI 4eT0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, IPEIMETOB MaTepHalbHON KyJIbTYphl IIPEIKOB
YyelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHGOJIOTHYESCKUMH W OUOICHCKUMH
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepera 4esOBEeKa U 4Yepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTH LIMMITaH3€, MOJEIN TOPCA IIPEIKOB YEIIOBEKA.

JladopaTtopuasi paGora «/3ydeHne OCOOCHHOCTEH CTPOCHHs CKelleTa YeJIOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxJaeHue W pas3BuUTHE 3Kojoruu B Tpyaax A. I'ymOonbara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTHU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHT OKpY’KalOLIEH CpeJibl: JIOKaIbHBIMI,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4EJIOBEKAa. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeyecTBa € INpuponoid. DopMHUpOBaHHE 3KOJOTMYECKOW KYIbTYpbl U
HKOJIOTMYECKOM rpaMOTHOCTH HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoigorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTH MX JeicTBus. Knaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOoTHYEecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeMCcTBUS 3Konoruyeckux ¢akropos. Ilpasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJIOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX IIO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kkak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxnocTts kak skonoruueckuil gaxrop. [IpucnocobneHus pacTteHuid K MOAIEP:KaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHui mo OTHOUIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOUYHBIE PUTMBIL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xusHeHHou (opme. KuzHeHHBIE (OPMBI
pacTeHHii: NepeBbs, KYCTAPHHUKH, KYCTApHHUYKH, MHOTOJICTHHE TPABbl, OJHOJETHHUE TpPAaBBHI.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPaAHTCTBO, HaxyieOHWYecTBO). Herpoduueckne  B3amMonelcTBHs  (TOMHYECKUE,
dopuueckue, (adpuyeckue). 3HauyeHUE OWOTHYECKUX B3aMMOJCHCTBHMA IS CYIIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « T erIOKpOBHBIC )KUBOTHBIEY, «XOJIOAHOKPOBHBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KXUBOTHBIX», «Cpenbl OOUTAaHUS OpPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: TepObapuy pacTCHH W JKUBOTHBIX, HPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  SKOJIOTWYECKHX  (HAKTOpOB, TepOapull  CBETOJNIOOMBBIX, TEHENIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHus, repOapuv M KOJUIGKIHUU TEIUIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, 4Yydena MNTHULl M 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K TUrpopuTam,
KcepopuTam, Me30(puTaM, KOMHATHBIE DPACTEHHS JaHHBIX TPYIMIL, KOJUIEKIIUH IKHUBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpelax, repOapuu U KOJUIEKLIUU PAcTeHHH M KMBOTHBIX, 00JIala0IINX
YepTaMu TMPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIUH KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIePaTyphI».

JlabopaTropnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MeECT
oOUTaHUY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssimust kak OuoJornyeckasl cucreMa.
Pons HeomHOpomHOCTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(bopMHpPOBAHNUHU MPOCTPAHCTBEHHOM CTPYKTYpHI MOy sAuil. OCHOBHBIE TOKA3aTEH MOMYJISALUU:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHas U TOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Dkonornyeckas CTpykTypa nomyrsnuu. OlleHKa YHCICHHOCTH TOmyssinud. J(nHamuka
HOMyJSAUK U e€ perymauusa. buotnueckuii noreHman nomyasuud. MoenupoBanue JMHaAMUKU
nonynsuu. Kpusble pocTa uuncieHHocTH momynsuud. Kpusble BbDKHMBaHUS. Perymsius



YUCIIEHHOCTU TMOIMYNSALMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKojorudeckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »sKoMOrMUecKo Huie BUAa. Mecroobutanue. MHOroMepHas MOJAEIb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsiiuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monysuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasiuun», «Bo3pacTHple nupamuasl nomynsuuun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonoruueckord Humm Jlx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos0rus cood1ecTB. IKOJOrHYeCKHE CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpPraHU3MOB B HIKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, PEAYIEeHThl. TpoduyecKre ypOBHH.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBoport BelecTB U OTOK SHEPTUU B 3KOCUCTEME.

OcCHOBHBIE [TOKA3aTENIN YKOCUCTEMBI. buomacca n npoayKius. DKOJIOrH4eCKUe MUPaMHUIbl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cOOOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'opojckas ¢uopa u ¢ayHa.
CunaHTpomnu3anus TopoJckoi (¢ayHbl. buomornueckoe #  XO3SHUCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHHSA  OCHOBHBIX  B3aUMOJEMCTBHIM  OpPraHM3MOB B
sKkocucTteMax. Porb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM U  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUYMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPOIOTEHHBIX BO3/ICHCTBUI.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo10IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemecTB B 23kocucreMey», «llenu nuTaHus (mMacTOMINHAS, JIETPUTHAS)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mocliie moxapa», «IKoCUCTeMa 03epa», «ArporeHos», «KpyroBopoT BelIECTB U IMOTOK
SHEPruu B arpoieno3ey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIUH HACEKOMBIX, Yydejia ITHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIENb HIKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanue ypo0IKOCHCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
pa3HbIX HIKOCUCTEMAX ).

IKCKypeusi «IKCKypCcHs B THIWYHBIN OnoreoneHo3 (B ayOpaBy, Oepes3HsK, €1bHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKkypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0ojgo4Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o ouocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBOBaHUS Onocheprr. OcoderHOCTH OMochepsl Kak TiodanbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Oumocdepe. KpyroBopoTel BemiectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3oTa). PUTMuUUHOCTS sBIIeHU# B 6uocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOpbsl. Kinmar, pacTuTenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIH.

Ctpyktypa ¥ (QYHKIUS S>KHBBIX CHCTEM, OIEHKAa HX PECYpPCHOTO TMOTEHIHala u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupone», «Kpyrosopot
yriaeposaa B nmpupoae», «Kpyropopor kuciopoaa B npuponae», «KpyroBopor Boabl B IPUPOIE,
«OcHoBHBIE OuOMBI cymmny, «Kiumarundeckue mosica 3emum», «Tywapay, «Taiiray,
«C™memannbii  secy, «lllupokonmucTBennbii yec», «Ctemb», «CaBanHHay, «llycThiHY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIMN )KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienne nousel. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHMe KinMara.

AHTpOIIOTEHHOE  BO3J€MCTBHE Ha pPACTUTENbHBIK M KUBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). borannyeckue caasl U 30010TrHYECKHE
MapKH.



OcHOBHbBIE IPUHIIMUIIBI YCTOMUMBOTO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIEC OCIEACTBHSI.

Pa3BuTHe MeTOAOB MOHUTOPUHTA Pa3BUTHS OINACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayu IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmunpl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arpsi3HeHue TuApochepb,
«3arpszHenne 1mouBbl», «[lapuukoBblii  3ddekT», «Ocobo oxpaHseMble NPUPOAHBIE
TeppuUTOpUNY, «MOAEIH YIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH

Poccniickoit ®enepanuu, KpacHoi KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
MPOrpaMM CPETHETO OOIIEero 0Opa30BaHus: TMIHOCTHBIE, METAIPEIMETHBIC U MIPEIMETHBIC.

B cTpykType JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrPAMMBI IO OMOJIOTHU BBIIACICHBI
CIICAYIONIME COCTABJIIONINE. OCO3HAHWUE OOYYAIONIMMHUCS  POCCHUHCKOW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXKIIEHUI JINYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIONIMXCSl PYKOBOJCTBOBATHCS B
cBOEeH ACATCIIbHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKAaMH, MMpUuCymumMu CUCTEMEC
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMYECKOHW  KYIBTYpHI,
CnOCoOHOCMU CMAUMb EIH U CTPOUTH JKU3HEHHBIC TIJTaHBbI.

JIMYHOCTHBIC PE3YJIbTAThl OCBOSHHSI MPOTPaMMbI 110 OWOJIOTHUH JIOCTUTAKOTCS B C€IMHCTBE
y‘Ie6HOﬁ U BOCIIMTATEIILHOU ACATCIIBHOCTU B COOTBCTCTBUH C TPAAULIMOHHBIMHA pOCCI/If/'ICKI/IMI/I
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LHCHHOCTAMMU, HNPUHATBIMH B
oOIIecTBE TpaBWIAMH W HOPMAaMHU TOBEICHHS M CIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIUTAHMSI M CAMOPA3BUTHS, PA3BUTHsI BHYTPCHHEH MO3HMIIMU JMYHOCTH, NMATPUOTU3MA U
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTapLIeMy IIOKOJIECHHUIO, B3aUMHOI'O
YBaXCHMU, GepemHoro OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u TpaguuusaM
MHOT'OHAIIMOHAILHOTO Hapoa Poccuiickoit deneparuu, mpupoie U OKpyKarolei cpere.

JIMYHOCTHBIE PE3yJabTaThl OCBOCHHS YUYEOHOTO mnpenMeTa «broiorus» MOHKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
HOSHIII/I@ﬁ JIUYHOCTHU, cUCTEMOU IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXJACHU, COOTBETCTBYIOUIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuiipeHre KU3HEHHOTO OIbITa U OMNbITa AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIBbHOCTH, B TOM YHCJIC B YaCTH.

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H O65[321HHOCT€I>1, YBAXXCHHUEC 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOI TBOPUECKOH NIEATEIHHOCTH MPHU CO3JaHUHU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU yOEKICHUSIMHU, KYIbTYPHBIMH IEHHOCTSIMH U COLIMATHHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IPOHECCEC COBMECTHOI'O BBIIIOJIHCHHA y‘—Ie6HBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXUTEIHHOTO OTHOILICHUS K MHEHHIO
OTIIMIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIIOTUYECKOTO COACPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU JIEATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHUICKON TPKIAHCKONW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 M MaMATHUKaM [PUPOIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJI0TUY, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOAa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, YTHUECKOTO MOBEICHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MNOHUMaHHUE SMOIIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUS  KYJIbTYPbl 30POBbSl M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (uU3UYECKas aKTUBHOCTh), OEpPEeXHOr0, OTBETCTBEHHOTO U KOMIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOTrOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATh W CaMOCTOSATENHHO  BBITIONHATH  TaKYIO
JeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM TmpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccnu u peaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30oBaHHUIO M CaMOOOpPA30BaHUIO HAa MPOTSHKEHUU BCei
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH ISl OKPYKAIOLIEH Cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU PEHICHUH MPOoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM IPUPOIONOIB30BAHUEM (COOIIOICHHE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUITHBIE YKOJIOTUYECKUE MOCIEICTBUS MPEANPUHUMACMBIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HQJIMYME PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIBbHOM IpPaKTUKE, TOTOBHOCTH K YYacTUIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY KarolleM
MHUpEe KaKk O €IUHCTBE NPUPOAbI, YeIOBeKa U oOOIIecTBAa, B IO3HAHUM IPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHON IUBMIIM3AIMM: 00€CIEUeHUs
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoaa K yCTOHYMBOMY Pa3BUTHIO, palliOHAILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Mpy N3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS MU aHalIW3a M OOBACHEHWs SBJICHUHN
OKpY’KAaIOIIEr0 MHpa M HPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHe jelaTb OOOCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTAMU.



METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHAYYHbIE OHATHS, OTPAKAIOIIUE [[EJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeZJOBaHUEe, HAOII0JEHNE, W3MEpPEHUE, SKCIEPUMEHT U JPYTue); YHHUBEpCAIbHBIC
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMITETEHITUH OOYyYarOlTUXCS,
CIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJlbHble YydeOHBbIE ICHCTBUS B I03HABATEIBHOU U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CPEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MMO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHbIe Y4eOHbIC MAEWCTBUS, pPETYISITHUBHbIE YHHBEpCaIbHbIC
yueOHbIe AeMCTBUSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPaXkaTh:

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYJITMPOBAaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TP OCBOCHUM 3HAHUW TPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHYECKUX
MOHTH (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU OHIATUSIMH);

OTIPENIETIATh 1LEeNN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JIOCTHIKECHHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTaBICHHBIMHU IIECIISIMH;

UCIIONIb30BaTh OMOJIOTMYECKUE TOHATHUS JUIS OOBsCHEHUs (AaKTOB U SIBICHUU KUBOU
MIPUPOIBL;

CTPOUTH JIOTMUECKHE pacCyXkAcHUs (MHIAYKTUBHBIE, JEIYKTUBHBIC, [0 aHAJIOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHpPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYILIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX MH(POPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAbHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB IIEIM,
OIICHUBATh PUCKH MOCIIEACTBHUI TSI TEIBHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMUHbIX METOJOB I103HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THII MBIIUICHHS, BIAJCTh HAYYHOU TEPMHUHOJIOTHUEH, KITIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
runore’y e€ peuieHusi, HaxOJuUThb AapryMEHThl ISl J0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00sacTei;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJXOAbI U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX MCTOYHHMKAX HMH(GOpManuu (TEKCTe yd4eOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynMpoBaTh 3ampOChl M TMPUMEHSATh pa3IMYHbIE METOJbI NpPH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uHpopMaLyell: TpUMEHATh XUMHUYECKUe, (pu3nyeckue U MaTeMaTU4ecKue 3HaKM U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMpe/UlaraéMoil 3aJadyd, YYWUTHIBAaTh HHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallUi, YMETh CMAT4aTh KOH(QIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraThb CBOK TOYKY 3PEHMSI C HCIOJBb30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(dopM B3aMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUS MO €€ JOCTM)KEHHUIO: COCTaBJIATh IUIaH JIEHCTBUH, pacHpenessiTh POlId ¢ y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeylaraTb HOBBIE INPOEKTHI, OLEHUBATh WJEU C MO3ULMHU HOBU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3anus:

UCTIOJIB30BaTh OMOJIOTHUYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAX IO OTHOLIEHWIO K >KMBOW IMPHUPOJE, CBOEMY 3I0POBBIO M 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MpoOIeMbl C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OILICHUBATh MPHOOPETEHHBIN OIIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OILICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAIIM3€ PE3YJIbTaTOB AEITEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIMH JPYTOTr0 YeTIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmerHble pe3ysbTaThl OCBOEHUS colepKaHMs ydeOHoro mpeamera «buosorus» Ha
yri1yOJE€HHOM YpOBHE OPUEHTHPOBAHBI Ha obecrieueHue nNpoQuiIbHOr0 00ydeHus: 00yJaromuxcs
Oouonornu. OHM BKJIIOYAIOT: CreUU(pUYECKUEe Ml OMOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
NEeSTEIbHOCTH 1O IOJYYEHUIO HOBBIX 3HAHUM M HMX NPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3yapTaTsl IPEACTABICHBI 110 FOJ1aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAayK, B
(OpMUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpa, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHHE CHCTEMOW OMOJIOTMYECKHUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroiiue
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMEeocTas,
CaMOpEeTyJISILMSL, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kinetouyHas Teopus T. IIBanna, M. Ilneiinena, P. Bupxona,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHMS, pacIIeIJICHUs, YUCTOTHI raMeT, He3aBUCUMOro HacneaoBanus I'. Mennens,
TOMOJIOTHYECKUX PSJIOB B HacleACTBeHHOM u3aMeHuumBocth H. M. BaswmiioBa), mpuHLIHIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O MMO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKHX
MCCJIEIOBAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEPEHNE, HAOII0ICHUE, SKCTIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHM, J>KHUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPAILICHUS] SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeTOreHes3a, ’MOpuoreHe3a, MNoCTIMOPHOHATIBLHOTO Pa3BUTHS, PA3MHOXKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW W X (PYHKIUIMHU, MEXKy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHCTEMaMH OPTraHOB M HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
IUKIOB OPraHu3MOB, JTallaMd AMOPHUOHAIBHOTO pPa3BUTHS, TE€HOTUIIOM U (PEHOTHIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHUE BBISBIISATH OTIUYUTENIbHBIC NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBISATh MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 1eb UCCIeI0BaHuUs, aHATTU3UPOBATD MOJIYUCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBL;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKHME aCHeKThl COBPEMEHHBIX HCCIEeIOBaHUN B o01acTu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISATh OCO3HAHHBIN BBIOOp OyayIeil mpodeccuoHanbHON AEITeTbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA, MHUILIEBOI
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alysIX CPEeAHEro NPOoPeCcCHOHAIBHOIO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaTbl OCBOCHHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUH HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAKKe B PEIIEHUH BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIECTBY, YENOBEKY, O BKJIaJIle POCCHUICKUX M 3apyOeKHbIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHHY;

yYMEHHUE BIIa/IleTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUM, KOTOpas BKJIIOYAET ONpENeNICHUs U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomtonMoHHas Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CeBepuoBa — 0 MmyTsSX U HampaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxojacra K. M. bapa), npaBuna (Muaumyma FO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHMS, WCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCO0aMM BBIABICHHS U OLIEHKM aHTPOIIOI€HHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BHI000pa30BaHMsI, BIUSHUS ABMKYLIMX CUJ 3BOJIIOLUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYLIMMU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTaMH Pa3JIMYHbIX AKOCHUCTEM U IPUCIIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIBHBIC IPU3HAKH )KUBBIX CUCTEM, IPHCIIOCOOICHHOCTh BUI0B
K cpeie oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBs3eH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOUTaHMS, €IMHCTBA UYEJIOBEUECKUX pac, HE0OXOAMMOCTU
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHUE pemaTh OWOJIOTHYECKHE 3aJa4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBS3U
MEXIy HUCCIeAYeMbIMH OMOJIOTMYECKUMHU HpoLleccaMM U SABJICHUSMH, JeiaTh BBIBOJBl U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIIOIATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHUE BBIIBUraTh TUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopmMynupys 1elb UCCIeI0BaHUs, aHAIM3UPOBATh OJIYUECHHbIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIWIMHe, MMPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOMIECTB, W IyOJUYHO TPEACTABIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIHIX;

YMEHHUE OIICHMBAaTh THUIOTE3bl W TEOPUM O IPOUCXOKIACHUU JKU3HHU, 4YeJOBEKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3ZHAaHHBIN BBIOOP Oyayiei mpodeccuoHanbHON AEATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHUS, MEIULHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh
MO3HABATE/IbHBII MHTEpEC, HAalpaBJICHHBII HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIEH
npodeccun U MPOJODKEHHE OMOIOTMYECKOro o00pa3oBaHUs B OpraHU3aLUSAX CpEIHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHME
10 KJIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr

1 buonorus kak Hayka 0
2 JKuBble crucTeMbl M UX H3y4YECHUE 2 0
3 buonorus knetku 2 0 0.5
4 XHUMHU4YECKask OpraHu3anus KIETKN 10 1
5 Crpoenne u GyHKIUHU KICTKA 8 1 2
5 OOMeH BellecTB U MpeBpalleHue S HEPTUH B 9 1 1

KIIETKE
4 HacneHCTBeH}fag nHpopmanus u 9 1 05

peanu3anus e€ B KIeTKe

JKU3HEeHHBIN UK KIETKU 6 1 1

Crpoenue U GyHKIUU OPraHU3MOB 17 1 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1 1.5
1 ['eneTrka — HayKka 0 HacJIE€CTBEHHOCTU U 5 0 0.5

U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1 1
14 I'eneTuka yenoseka 3 0 0.5
15 Cenekiusi OpraHu3MOB 4 0 1
16 BuoTtexHonorus u cuHTETHYECKass OMOJIOTHUS 4 0 0.5
17 PeszepBHOE Bpems 1 1 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 13.5

INIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauuecTBo 4yacoB
Ne Jara
Tema ypoka KonTpoJibHbIe IIpakTuyeckue
n/n Bcero U3YYeHHs
padoThI padoThI

1 buonorus kak KOMIUIEKCHas HayKa M Kak 1 0 0

4acTh COBPEMEHHOTO OOIIECTBA

JKuBBIe cCTEMBI M NX CBOMCTBA 1
3 YpoBHEBas opraHu3anus >KUBbIX CUCTEM 1
4 Hctopust OTKpBITUS U U3YUEHUS KIIETKH. 1 0 0

Kunerounas Teopus

Metoasl MONEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora «M3yuenue
METOJIOB KJIETOYHON OMOJIOTHH
(xpomatorpadus, anextpodopes,
muddepeHManbHOe HEHTPUPYTHpOBaHUE,
[TLP)»

6 XUMHUYECKUIN COCTAaB KJIETKHU 1 0 0

MI/IHepaJ'ILHBIC BCIICCTBA KJIICTKH, UX

7 1 0 0
Ouonoruyeckas poib
Opraanyeckue BenecTBa KISTKH — OCJIKH.

8 JlaGopatopHas pabota «OOHapyxeHue 1 0 0.5

OCJIKOB C IIOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ»




CgoiicTBa, K1accupuKanyst U QyHKIUN

9 0
0eIKOB

10 Opranndeckue BemecTBa KIEeTKH — 0
YTIICBOIBI

11 OpranndecKkue BenecTBa KICTKH — JIUIHIbI 0
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlabopaTtopHas padora «HMccnenoanue 05
HYKJIGMHOBBIX KUCJIOT, BBIJICJIICHHBIX U3
KJICTOK Pa3JIMYHBIX OPTraHU3MOBY
Crpoenne u pynkuuu ATO. [pyrue

13 0
nykieosunrpudocarer (HTD)

14 CexBenupoanue JIHK. MeToabl reHOMUKH, 0
TPAHCKPHUIITOMUKH, IIPOTCOMUKHU

15 MeToap! CTpYKTypHOU OHOJIOTHH

16 Tunsl knetok. [IpokapuoTnueckas KieTka
CtpoeHue dyKapuoTUYECKOM KIETKH.

17 [TpakTnyeckas pabora «3ydyeHue cBoicTB 0.5
KJIETOYHOU MEMOpaHbI»

18 [ToBepXHOCTHBIN anmnapar KJIeTK! 0
OnHOMEMOpaHHBIE OPTaHOW/IBI KIICTKH.

19 [IpakTuueckas padota «M3yueHne TBUKEHUS 0.5
[IUTOIIJIA3MbI B PACTHUTEIBHBIX KIECTKAX)

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKH:

20 MUTOXOHJIPHH, TUTacTUBL. JlabopaTopHas 05
paborta «/ccnenoBaHue mia3Moim3a i '
JIETUTa3MOJIN3a B PACTUTEIIBHBIX KJIETKAX)

21 HememOpanHbIe OpraHOU/IbI KIETKH 0




22

Crpoenue u GyHKIUH S1pa

23

24

25

26
27

CpaBHHTEIbHAS XaPAKTEPUCTUKA KJICTOK
sykapuort. JlaboparopHas padora «3yuenue
CTPOCHUS KJIETOK Pa3IMYHBIX OPraHU3MOBY

ACCUMUITAIHS ¥ IACCUMUJISILIUSL — J[BE
CTOpPOHBI MeTabou3Ma. Turel oOMeHa
BemiecTB. JlabopaTopnas padora «3yuenue
KaTaJTUTHYECKON aKTUBHOCTH ()EPMEHTOB (HA
IpUMepe aMUJIa3bl WJIM KaTanas3bl)»

depMeHTAaTUBHBIH XapaKTep peaKIuii
KJIETOYHOTO MeTabonm3ma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
paclieruieHus NepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

benku-akTuBaTOpH! U OEIKU-UHTUOUTOPHI

ABTOTpOGHBIN TUIT OOMEHAa BEIIECTB

0.5

0.5

28

29

30

dorocunres

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe npolieccoB POTOCHHTE3A U
XEMOCHHTE3a»

AHa3poOHBIE OpraHnu3Mbl. Bubl OpoxeHusl.

JlaGopatopHas pabota «CpaBHeHUE
IPOIIECCOB OPOXKEHUS U JBIXAHUS

0.5

31

32

AspoOHBIE OpraHU3MBI. DTaIbl
SHEPTreTHYECKOro oOMeHa

OHeprust MeMOPaHHOTO TPAJUEHTA IIPOTOHOB.
Cunte3 AT®: pabota npotoHHOi AT®-
CHHTa3bl




33

Peakuuyu MaTpu4HOro cuHTE3a

34 Tpanckpunuus — marpuynslii cuate3 PHK

35 Tpancismus u e€ 3Tarmbl

36 Koauposanue amunokuciot. Ponb pubocom 0
B OnocuHTe3e Oenka

37 Opranu3anus reHomMa y IpoKapuoT u 0
IYKapHOT

38 MonekysipHble MEXaHU3Mbl SKCIIPECCUU 0
TEHOB Y 9YKapHOT
Bupycer — BHeKseTOUHBIE (POPMBI )KU3HU U

39 oOnuratHele napasuThl. [IpakTuueckas 0.5
pabota «Co3iaHue MOJeNIu BUPyCa»

40 BupycHsle 3a00s1eBaHus YelloBeKa, 0
JKUBOTHBIX, PACTCHUHN

41 HanoTexHosoruu B GMOJIOTUU U MEIULIUHE

42 JKn3HeHHBIN MK KIETKH

43 Matpuunsnii cuntes JTHK
Xpomocomsl. JIabopatopHast pabota

44 «M3yuenne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpernapaTax»

45 JleneHue KICTKA — MHTO3 0
Tumns! kiiertok. KaproknuHes 1 IUTOKHHES.

46 JlaGopatopHas pabota «HaOnronenue Mutosa 05
B KJIETKaX KOHYMKA KOPEIIKA JIyKa (Ha '
TFOTOBBIX MUKpOIIpEnaparax)»

47 Perynsauus >KM3HEHHOTO IIMKJIA KJIETOK

48 Opranu3M Kak eIuHOE 11eI0€




Tkanu pacrenuii. JJaboparopuas pabora

49 . . 1 0 0.5
«M3y4yeHune TkaHeH pacTeHUN
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHnue TkaHeh 1 0 0.5
KUBOTHBIX)
Opransl. Cucremsl opranoB. JlaboparopHas

51 pabora «/3ydyeHue opraHoB I[BETKOBOTO 1 0 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB 1

53 JIBI>KeHNE OpraHn3MOB 1

54 [Tutanue opraHu3MoB 1

55 [MuTanue MO3BOHOYHBIX KHUBOTHBIX. 1 0 0
[TuimeBapuTeNbHas CHCTEMA YelIOBEKa

56 JlpIxaHue OpraHu3MoB 1 0 0

57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U 1 0 0
YesoBeKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1 0 0

59 KpoBeHocHas cucTtemMa mo3BOHOYHBIX 1 0 0
KUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opranusmos 1 0 0

61 3ammTa y OpraHu3MoB 1 0 0

62 NMMyHHas cucTemMa dyenoBeka 1 0 0

63 PazipaxuMoCTh M peryIsius y OpraHu3MOB 1 0 0

64 ['ymopanbHast peryssius U dHIOKpUHHAS 1 1 0
crcTeMa JKUBOTHBIX M YelIOBEKa

65 @DopMBbl pa3MHOKEHHUSI OPraHU3MOB 1 0 0




66

[TonmoBoe pazMHOKEHUE

67

68

69

Meiios

["ameTorenes. OOpa3oBaHKe U PA3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHue cTpoeHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPIraHU3MOB —
OHTOI'CHEC3

0.5

70

71

72

3akajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

Poct u pa3Butue xuBoTHbIX. JlabopaTopHas
pabota «BbIsiBIeHHE IPU3HAKOB CXOJCTBA
3apOIbIIIEH TO3BOHOYHBIX YKUBOTHBIX

PasMHOXeHUE U pa3BUTHE PACTCHUN.

JlaboparopHas pabota «CTpoeHHE OPraHoOB
Pa3MHOKEHHUS BBICIIUX PACTEHUI

0.5

0.5

73

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA I'CHECTUKH
KaK HayKHn

74

75

76

OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHUKH.
JlaGopaTtophast pabota «JIpo3zodrmiia kak
00BEKT T€HETUYECKUX UCCIIEIOBAHNI)Y
3aKOHOMEPHOCTH HACJIeIOBAHUS TIPU3HAKOB.
MoHorubpuaHOe CKpeIiBaHue.
[TpakTuueckas pabota "U3ydyenue
PEe3yJIbTaTOB MOHOTHOPHTHOTO CKPEITHBAHUS
y npo3opuier"

[uronornyeckrne 0CHOBBI MOHOTHOPHTHOTO
CKpEIIUBAHUS

0.5

0.5




AHanuzupyroiiee ckpeuiuBanue. Henomnnoe

77 1 0 0
JIOMUHUPOBAHHE
Jurubpunnoe ckpemuBanue. [Ipakruueckas

78 pabota «3ydeHue pe3yIbTaToB 1 0 0.5
JUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI)
LluTonornyeckre OCHOBBI AUTHOPHUIIHOTO

79 1 0 0
CKpEIBAHHS

80 CuerieHHOE HaclieIoBaHUE MTPU3HAKOB 1 0 0

81 XpOMOCOMHAasI TEOPUS HACIICCTBEHHOCTH 1 0 0

82 ['eneruka mona 1 0 0

83 I'enoTHm Kak 1eNoOCTHAS CUCTEMA 1 0 0

84 ['eHeTHYECKUIT KOHTPOJIb PA3BUTHUS 1 1 0
pacTeHuil, KHUBOTHBIX U YEIOBEKA

85 N3MeHUnBOCTH ITPU3HAKOB. Buibl 1 0 0
U3MEHYNBOCTHU

86 MomudukaroHHast “3MEHINBOCTh 1 0 0
BapuanmonHslit paa v BapualimoHHas
kpuBast. JlaboparopHas paboTa

87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 0 05
MOTU(PUKAITIOHHON H3MEHYMBOCTH. '
[TocTpoenne BapruaOHHOTO psiia U
BApUALIMOHHON KPUBOII»

38 I'eHoTUNIMYECKas N3BMEHUNBOCTb. 1 0 0
KomOnHaTHBHAS N3MEHUMBOCTH
MyTanuoHHas U3MEHYHBOCTb. [IpakTnyeckas

89 pabota «MyTamuu y 1po30Qpuiisl (Ha 1 0 0.5

TOTOBBIX MUKpOIIpEnapaTax)»




3aKOHOMEPHOCTH MYTallMOHHOIO IPOLIEcCa.

%0 DONUTEHETHKA U YTTUTCHOMHKA 0

01 I'enernka yenoseka. [IpakTuueckas pabora 0
«CocTaBlieHHE U aHATIN3 POJIOCIOBHOI» &

92 Mertoabl MEAUIIMHCKON T€HETUKHU 0
3Ha4YeHrEe METUIIMHCKON T€HETUKU B

93 MPEAOTBPAIICHUH U JICUCHUU TEHETUYCCKUX 0
3a00JICBaHHI YeJI0BEKa
OCHOBHBIE TIOHSATHS CEICKIIHH.

94 JlabGopaTtopHas pabota «3ydeHue copToB 0
KYJBTYPHBIX PACTEHHUH U TIOPOJ JJOMAIITHUX &
KUBOTHBIX)

MeTto/1bl ceIeKIMOHHOM pabOTHI.

95 JlaGopaTtopHast pabota «3yueHue MeTo10B 0.5
CEJIEKI[UU PACTCHUIN»

JlocTKeHMs CeNeKIMU PacTeHUN 1

96 #UBOTHBIX. [IpakTHueckas pabora 0
«IIpuBuBKa pacTeHHI»

97 CoxpaHeHue, U3yuyeHHe 1 UCIOJIb30BaHHUE 0
TeHETUYECKUX PECYPCOB
buotexHosiorus Kak Hayka u OTpacib

98 npou3BojicTBa. [IpakTndeckas pabora 0.5
«M3yueHne 00beKTOB OMOTEXHOJIOTHUI

99 OCHOBHBIE HaNpaBJIEHUS] CHHTETHYECKON
Oouosoruun 0

100 XpOMOCOMHas U T€HHasl NHKEHEPUs 0

101 Pesepauerit ypok. [loBTopenue, 06001eHME, 0

cUCTEMaTH3allus 3HaHUH




102

MCI[I/IHI/IHCKI/IG OHMOTEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

10

135




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
buonorwus, 10 knacc, yrinyOGaeHHbIA ypoBeHB/ 1o peaakiueii B. B.

[Taceunnka; Mocksa "IIpocBemenne", 2022

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
[Toypounsie pazpadotku, buonorus, 10-11 kmaccel, yue6HOE TTocodue st
0011e00pa3oBaTeNbHBIX OpraHu3alluii, yriryoJieHHbl ypoBeHb/ B. B.

[Taceunuk, I'. I'. I1IBenioB, T. M. EdumoBa; Mocksa "IIpocsemienue, 2017

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

http://school-collection.edu.ru
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