MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOM ®ENEPAIIUNA

MBOY Kusnepckas cpeaHsisi mikoja Ne2 uMeHu renepaJ-nojikosHuka Kanammna B.I1.

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBoautens IIIMO Ilegarornuyeckum coBeTOM JIMpEeKTOp MIKOJIBI
baxxuna O.B. Ilpuka3 Nel ot «30» aBrycra bapanosa O.A.
[Tpuxa3 NeloT «29» aBrycra 2024 . [Mpuka3z Ned42-17/ 01-05 ot
2024 r. «02» centsiopss 2024 r.
PABOYASA ITPOTPAMMA

(ID 5063847)

yuyeOHoro npeamera «buoJsiorusi. Yriy0JieHHbIH YPOBEHb»

n1st oOydaromuxest 10 —11 kmaccos

nocenok Kusnep 2024



MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYuebnsiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHI».
Cormacao mnonoxenusim OI'OC COO mnpodwibHble y4eOHBIC MpPEIMEThI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECHEUUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICIIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIIUTATENFHBIX M PAa3BUBAIOIIMX 3aJ]1a4, CBS3aHHBIX C MpoOpHEeHTAIeH
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus" ma€t npencraBieHue O LENH U 3aJa4ax
U3ydeHus yaeOHoro npeamera «bruomorus» Ha yriyOI€HHOM ypOBHE, ONpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM U Temawm,
pacmpezieneHue Mo KiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3YUEHUS yueOHOT0 MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEJAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOIrO IpoIiecca,
BO3pACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe mo OMOJIOTHH peaqu30BaH MPUHIIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy TMpPOCMATpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIoIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIHTAaHHE OEpPEeKHOTO OTHOIIEHUS K OKpYXKarolled mpupomHoil cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesynpTaTaM o00yueHus W B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaloIUXcs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeaHero o01ero oopazoBaHusl.

VY4eOHnblii npeamer «buosorusi» Ha ypoBHE CpeAHEro o0Iiero odpa3oBaHHUs 3aBeplIacT
Ouosnoruuyeckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacHIMpeHue U yriayOieHue 3HaHul
oOydJaromuxcsi O JKUBOM TPHUPOJE, OCHOBAX MOIEKYISIPHOM U KJIETOYHOW OHOIIOTHH,
AMOPHUONIOTUN W OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npenmera «buosorus» Ha yriyOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUsS
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUIUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUS MOTYYarOT pa3BuUTHe. Tak, paCIIMPEHbl U YIITyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0LIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHUTEIBHO BKJIIOYEHbI OMOJIOrMYEcCKHe CBEICHUS



MPUKIATHOTO M TOMCKOBOT'O XapakKTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErparis OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TIOJTYYCHHBIMUA OOYUYAIOIMMUCS TIPU U3YUYEHUH (PU3UKH, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CHUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUN PAa3BUTHS, TCHETUKU M CEJIEKLINU, OMOTEXHOJIOTUM U CHHTETHYECKOU
OMoJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢duznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTHU U
yueHue o 6uocdepe.

VYueOublii mpeamer «buomorus» Tpu3BaH O00ECIIEYUTH OCBOCHUE OOYYaIOUIMMHCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, HUJEH, NPUHLUMIIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTMIKEHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJOTMH, MPUKIATHBIX ACIEKTaX
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOMAep)KaHUS WHTEpeca 0O0YJaromuXcss K OMOIOTHI
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBICHMS W PA3BUTHUS TOW WIM MHOM
oOnacTu OMOJNIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PELICHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBJIAJICHUE
00y4aromyUMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMi HUBBIX CHUCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa3oBaHuUs.

JlocTikenue neiau u3ydeHus: yuyeOHoro mpenmera «buosorus» Ha yriryOa€éHHOM ypOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHHE OOYYaIOIIMMHCS  CHUCTEMBbl  OHOJIOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUIX, KOHLEMIMIX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBWiax,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTeM (KJIETKa, OpraHu3M, MOMYJSALus, BU,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHSX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OHOJIOTHH;

O3HaKOMJIGHHE  oOydJaromuxcs €  METOAaMU  MO3HAHUS  KMBOM  TPUPOBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHOU U KIETOYHOM OMoJioruw,
HMOpHUOSIOTHN U OWOJIOTUU Pa3BUTHS, TEHETHUKU U CEJIeKIUH, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMOJNIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIeIOBAaHUNH B J1aboparopuu M B IpHpone (HaONoaeHHe, H3MEpeHHe,
SKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIcHHE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOJUThb, aHAJIU3UPOBATh U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIINIO; TIOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMM M COLHUAIBHO-
SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH MpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JEATENBHOCTH IO OTHOIICHHIO K OKPYXKAIOIIeH NPUPOJHON cpene, COOCTBEHHOMY
30pPOBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBaTH M COOJIOJATh  MEphI
npodMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHUA B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX CUTYalUAX MPUPOTHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCJEIOBAaHUSIMU B OHOJIOTUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEel OHMOJIOrMYeCcKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCICJOBAHUM, peleHHs OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYAIOIIMXCS IEHHOCTHOT'O OTHOIIEHUS K KMBOW MPUPOJE B LIETIOM H K
OTIeNbHBIM €€ O0O0BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuodpereHre 00yJaroIMMUC KOMIIETEHTHOCTH B PAllMOHATBHOM MPUPOAOIIOJIB30BAHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOICHHUS Mep
npoQUIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYANHBIX CUTYAIUSAX MIPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTMYEeCKUX 3HAHUN M YMEHUH B MOBCEITHEBHON KU3HHU;

CO3/IaHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
00pa3oBaTeNbHON  TPAaeKTOPUH, CIHOCOOCTBYIOLIEH mMoOcienyromeMy HpodeccuoHaAIbHOMY
CaMOOIIPEJICIEHNIO, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMH HHTEpECAMH U MOTPEOHOCTAMHU
pEeruoHa.

OO01iee ymMcliO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 kmacce — 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 CIEIU(PHUKN €ro COJEpKaHWs W HANpPaBICHHOCTH Ha MPOJIOJDKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ANMUAX CPEIHETO MPO(PECCHOHATHHOTO W BBICIIETO
o0Opa3oBaHusl.

OO6s3aTenbHBIM YCIIOBHEM IpU OOy4YEHHWH OWOJIOTHMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEACHUE J1aOOpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacTtue oOydammxcs B
BBIMTOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNieNIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

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

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[lpodeccun, cBszannpie ¢ Owuonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
PUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseii, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, U. . MeunukoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTEeMbI U X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouonsoruu. CBONMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTh, CIIOXKHOCTh H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHE, Pa3APakKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alld JKHUBBIX CHCTEM: MOJEKYJISPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPoOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak opma cymecTBoBaHUS MaTepuu. Hayku, n3ydaromiye »KUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenune xuBbIX cucteM. MeToapl Ouonormdeckod Hayku. HaOmrogeHue, n3mepeHwue,
DKCIIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe O 3aBUCUMOH M HE3aBHCHUMOM
nepeMeHHoOl. [lnanupoBanue skcnepumenTa. I[loctanoBka um mpoBepka runore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ H0CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ylbTaToB. [IpHunHbBI MCKaXXEHHUS PE3yJIbTAaTOB HKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

Tabmuuper u cxembl: «OCHOBHbIE TPU3HAKH JKU3HU», «bHOJOrHMYeckre cucTteMsly,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOU MPUPOIb», «CTpOeHNE )KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreonenos», «buochepar, «MeToabl U3yUEHHUS )KUBOH IPHUPOJIBD».

OGopynoBanue: 1abopaTtopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHHN, U3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3aMUHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku



Knerka — cTpykTypHO-(DyHKIIMOHAJIbHAS €IMHUIA XKHUBOTrO. VCTOPUS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckass padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHU KIETKU, TEIJIOPEryJIsALHUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousekynbl. IlepBuuHas cTpykTypa Oeska, NMenTHAHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJIUrocaxapuisl M moiucaxapuabl. OOmmii
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIUU
YTJIEBOJIOB.

Jlununpl.  TuppodunbHO-ruApodoOHBIE  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunoseie kucnotsl. [IHK u PHK. Crpoenne nHyknenmHoBbIX KucioT. HykneoTtuusl.
[Mpuniun kommnementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonornyeckue pynkuuu JHK. Buast PHK. ®@ynkuun PHK B knetke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoow:  ecenomuxu,
MPAHCKPUNRIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
buomonexyn u ux komniekcos. Komnvromepuwiii ouzaiin u opeanudeckuii cunmes OUOMONEKYI U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX IEMEHTOB B )KHBOU IIPUPOJEY.



Tabmuner u cxembl: «llepuonnyeckas Tabiula XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiieMHOBBIE KUCIOThY, «CTpoeHue MoIeKyabl ATDy.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

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

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CTpOoeHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHbIA (quddys3us, obnery€éuHas auddys3usi), aKTHBHBINA
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutomnazma. IluTozone. Ilutockener. JIBwyxkeHue unurTomaazMbel. OpraHouibl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE W (YHKIUU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyISIpHOTO peTuKynyma. Mexanusm nanpasnenus 6enkoé ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyisipHBbIil)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pacturtenbHbIx kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUH, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W 1iacTuia. IlepBuuHble, BTOPUYHBIE U CJOXKHBIE IJIACTH]IBI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOMJIACThI  BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OpPraHOHMIO0B
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTsl. AKmuHo8ble
MuKpogpunamenmoi. MBpIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmsie benku.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBbI MaTpuKC. [IpOoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
0001104KU 8 Mumose. f0epHulil mpancnopm.

Knerounsie  BkiatoueHus.  CpaBHHTENbHAs  XapaKTEPUCTHUKA  KIETOK  DYKApHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOW KIETKH», «CTpoeHHe >KUBOTHOU
KIIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopHasi paGora «l3yueHne CTpOeHUs KJIETOK Pa3IMUHbIX OPIraHU3MOB.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopnas pabGora «/ccienoBaHue Ia3mMosn3a M AENaasMojn3a B PaCTUTENBHBIX
KJIETKax.

IIpakTnyeckas padora «3yuyeHue NBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX».

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosin3ma. Tumbsl oOMeHa BeIleCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
Ounepreruyeckoe oOecrieueHne kieTku: mnpespamenne AT® B 0OMEHHBIX MpoIreccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbll U
oKcucennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponb xmopomiactoB B mporuecce (orocuHTe3a. CBeToBass U TEMHOBast
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKkTepun, cepoOaKkTepuu, BOJOPOIHbIE OaKTepUH. 3HAUEHUE XEMOCHHTE3A.

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

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loAroTOBHTENbHBIA ITarl.
['mukonu3 — 6eCKUCIOpPOAHOE pACUICTNIEHUE TIIOKO3HI.

buonorunueckoe okuciaeHHue, U KIETOYHOE JbIXaHue. Poiib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenabHoe (GochopuimpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoHCTpan U

IToptpetsr: Ixk. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

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

OO6opynoBaHue: CBETOBON MUKPOCKOI, 000pYJOBaHUE JJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTHUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTaaasbl)».



JladopaTtopnasi paGora «l3ydeHue (HEPMEHTATUBHOTO PACIICIICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHUHTE3a.

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanusi HacnmeacTBeHHONM uHpopMmanuu. ['eHEeTHYECKHil KO, ero CBOWCTBA.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OuocuHTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocuHTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH TI'€HOB y mpokapuoT. ['mmoreza omepona (®P. XKakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuii. CIIMA, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiusz dorvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

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

Knerounslii numki, ero mepuonsl u perymsuus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaroumx B uatepdase. I[loaroroska kinerku k aeneHuto. [Ipecunrernueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkannn — JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBI  CHHTE3, AHTUIAPAUIEIbHOCTh. MexaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOIALIME B HUX Ipouecchl. THIBI
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHrE MUTO3a.

Perymsmuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubenb —
arornTo3s.



Knerounoe sapo, XpoMocoMbl, (DyHKIIMOHANIbHASI TeHOMUKA. Mexanuzmsl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKpoIpenaparsl: «MHUTO3 B KJIETKax KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne u GyHKIHH OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTPOEHHMsI, PYHKIMA M pPaCHONIOKEHUs
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHATbHA,
COEMHUTENbHAsA, MbllleuHas, HepBHass. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOTIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHepaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPTaHOB
YKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBmwxeHue opraHu3MoB. JIBM)KEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pEeCHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX pACTEHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M U€JIOBEKAa: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. [loriomieHre Bojabl, YIIEKUCIOrO raza ¥ MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBEepXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMsI JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YeloBeKa. MexaHu3Mm
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTaoImuX. Perynsanus apixanus. [{pixarenbHble 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOIMOHHBIE  YCIOXHEHHS  CTPOCHHS  KPOBEHOCHOH  CHCTEMBbI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenune y opraHu3moB. Belnenenue y pacTeHud. BelneneHue 'y KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus1. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIIACIUTENBHON cUCTEMaMM. BpljieneHre y MO3BOHOYHBIX >KMBOTHBIX U ueioBeka. llouku.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMU 3a1UThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI 1 MX IPOM3BOHBIE. 3alUTa OPraHU3Ma
or Oone3nedl. MMmyHnHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cesniektuBHoro ummynurera (I1. Opnux, @. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3mMoB. Poib BpoXKIEHHOT0O UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U peryisiuus y pacTteHuil. PocToBble BelECTBA U HX
3HA4YCHHUE.

HepBuast cucrema u pediuexTopHas peryssiuus y >XUBOTHBIX. HepBHas cucrema um e€
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['ymopanbHasi perymsiiusi ¥ SHIOKpUHHAs CUCTEMa >XUBOTHBIX M 4yesioBeka. JKenessl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembr», «CtpoeHue cTebnss», «CTpoeHHE IHMCTOBOM TMIACTUHKWY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CHUCTEMay,
«BpimenurenbHas cucrema», «HIOKpPUHHAsS cucTteMay, «CTpoeHue MbIIUby, «MMyHUTETY,
«KumeunononoctHeie», «CxeMa MUTaHUs pacTeHui», «KpoBeHOCHBIE CHCTEMbI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE H0KIEBOIO
yepBs», «HepBHas cucrema poid», «HepBHas cucrema nsarymiku», «HepBHas cucrema
npecMbikatomuxcsi», «HepBuast cuctema ntuny, «HepBHass cuctema MIIEKONMMTAIOMINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOIpeNnapaTrbl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIpenaparsbl TKaHeH, paKOBUHBI MOJITIOCKOB, KOJJIEKIIMU HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX pacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YeNIOBEKa,
o0opymoBaHue Jis JIEMOHCTpPAIlMM TOYBEHHOTO W BO3AYIIHOTO TUTAaHUS PACTCHHIA,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMEeHTOB, OOOpYyIOBaHUE IS



JEMOHCTPALIMHU ONBITOB MO U3MEPEHUIO )KU3HEHHOM €EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

Jlaboparopnasi pabdora «/3yueHue TKaHel pacTeHUi».

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

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

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISINS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHBIX. [loyioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha mpuMepe Jirymkn). Jpobienue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcobeHHOCTH APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW W3 3apOJBIINIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUE YacTen
pa3BUBAIOIIETOCS  3apojibliia (3MOpUOHANIbHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHHS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TeHOB. BiusHune Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbIl nepuon. llpsmoe u Hempsmoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUe MPSIMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO PAa3BUTHUS y JKUBOTHBIX M ueioBeka. [lepuojibl OHTOreHesza 4YesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHoxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Impolecce Meio3a. ['amerorenes y pacTeHHi.
OII0g0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JleMoHCTpan U

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

Tabmunpl u cxembl: «BereratuBHOEe pazMHOKeHHE», «THUIBI OECONOro pasMHOKEHUSN»,
«Pa3MHOXEHHE XJIaMHIOMOHaAb», «Pa3MHOXEHHE HBIVIEHBI», «Pa3MHOXEHHE TUAPBIY,
«Meitoz», «Xpomocombl», «['amerorenes3», «CTpoeHHE SHULEKIETKH U CIEPMATO30HAa,
«OcHoBHBIE cTaauu OHTOreHe3a», «lIpsiMoe W Hempsmoe pa3BUTHE», «Pa3BuTHE MailcKoro
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkn», «/[BoliHOe OMIONOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «CTpoeHHEe CeMsH OJHOAOJIBHBIX M JBYAOJBHBIX PACTEHU», «KU3HEHHBIH LHKII
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK IANOpOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHue: CBETOBON MHUKPOCKOII, MUKPOTIPETapaThl SUIIEKICTOK U CIIEPMAaTO30HM/IO0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

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

Hcropusi cTaHOBIIGHUS W PAa3BUTHS T€HETUKH Kak Hayku. PaGotel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr 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. ['OMOJOTHYHBIE XPOMOCOMBI, aJUIE/IbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

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

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopHnas pa6ora «/{po3oduna kak 00BEKT FeHETUYECKUX HCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHznens — 3aKkoH
pacuieneHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUHOTO CKpenBanus. [ unoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI IPU3HAKOB. [{uTonornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHUS.

CueruieHHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacIeI0BaHNE
T€HOB, HAapYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpUsl HaCIEeICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHU3M OIPENEIEHUS M0JIa. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI NoJ. [eHeTwdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeasieNbHbIX TI'eHOB. KommiemeHTapHOCTb.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO35SUH — MapasuT» U «XO35SUH —
MuKpoOnom». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUS HacjeICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.



Tabmumpl 1 cxembl: «llepBoiii 1 BTOpO# 3akoHbI MeHnens», «Tperuii 3akoH MeHuemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBanue: MOAENb AJSl JIEMOHCTPAllMU 3aKOHOB €IMHO00pasus ruOpHa0B IEPBOTrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodumnay.

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

IIpakTuyeckas pa6ora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopneiictBue reHotuna u cpeabl npu (opmupoBaHuH (eHoTHna. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuonHslii psin u BapuanuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallUM. SIAEpHBIE M IUTOIUIA3MAaTHYECKHUE MYTaIlUHU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psgoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BasunoB). BHesnepHas W3MeHUYMBOCTH H
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEeMUYECKUX (PaKkmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl u3meHumBOCTHY, «MOAM(PUKAIMOHHAS W3MEHYUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTndyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(doTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeH4UBOCTH. [IocTpoeHre BaprallMOHHOIO psiia U BapUALMOHHON KPUBOW.

IIpakTuyeckasi padora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpEapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBeka. MexayHapoaHasi MporpaMMa HCCIIEIOBaHMUS T€HOMa YeJIOBeKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: T€HEAIOTMUECKU, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ noMoubro IT1[P-
anaymza. HacnencrBennsie 3a00sieBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU T'eHETUYECKUX 3a00JIeBaHUN YesnoBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOpHl MOBBIMICHHOW YYBCTBUTEIHHOCTH YElIOBEKa K (PU3MYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«["eneTnueckue 3a001€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U 1opona KUBOTHbIX. CopT, mnopona, WTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. McnbiTanue mpou3BoauTeneil mo motoMctBy. OTOop Mo
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TIOMOIIbIO aHATN3a
JHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKMM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KYJIbTYpHBIX (OpPM OpPraHHU3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpeIllruBaHue, Wik UHOpUIuHT. HepoacTBeHHOE CKpelirMBaHue, Win ayTOpuauHr. ['eteposuc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHIOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EHAsI peGONIOYULY.

CoxpaHeHHEe U U3YYECHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEeHUN U UX IJUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX KYNIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEAX YIYYUEHUS CYUeCMBYIOUUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel 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.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKICHHUS U MHOT000pa3us KyJIbTYpHBIX pacTCHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CENEKLIHUN»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi padora «/3yueHue cCOPTOB KyJbTYypHBIX PAaCTEHUH M MOPOJ JOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3ydyeHue MeTOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHbBIM y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaauluoHHas OWOTEXHOJIOTUA: XJIeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO NTOJIYYE€HHsl OPraHU3MOB U UX KOMIIOHEHTOB, COACPKAILIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3anmusi U comMarudeckwii smOpuorenes. lcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIHLEKIETOK M KIOHUPOBAaHUE >XUBOTHBIX. MeTOJ TpaHCIUIAHTALMU sAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M TeHHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W NEPCHEKTUBbI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. [TocrreHomuas mudposas meaununa. [1IP-auarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJIOTHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoHaATM3UPOBAHHON MEIULIMHBI.

Coznlanue BEKTOPHBIX BaKLMH C LIEJIbI0 OOecreyeHHs: KOMOMHMPOBAHHOM 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNorus — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:kaeHne 1 pasBUTHE IBOJIONHMOHHBIX NPeACTaBJIeHUH B 0M010rHI
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.



JBwkymue cwibl dBomonuu  BugoB 1o Y. JlapBuHy (BBICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBoonun (CTI). HeittpanbHas TeOpust SBOIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpuH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xonaein, . K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
AKUBOTHBIX (110 Jlamapky)», «Kapta-cxema Mapupyra mytemectsust Y. Jlapsunay, «Haxonku Y.
HapBuna», «@Popmbl 060pb0Obl 3a cymectBoBaHue», «llopoasl romybei», «MHuoroobpasue
KYJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BuJoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JBIXKYLIUX CHUJI 3BOJOLUNY», «OCHOBHBIE
IIOJIO’KEHUSI CUHTETUYECKOM TEOPUH IBOJIIOLIUNY.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE HBOJIIOLIMOHHOE SIBICHHE. 3aKOH IeHeTudeckoro pasHoBecus JIx. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
KombOunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyuailHble HEHamNpaBli€HHblE W3MEHEHUs
qacToT ayuiened B momymsauusax. D¢¢ekT ocHoBarens. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHudicenue eenemuuecko2o paznooopaszus. npudunvl u creocmeus. Illposenenue >¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduyeckast (IPOCTPAaHCTBEHHAs ), OMOJIOrHYecKas (PEIPOTyKTUBHAS).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3peiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCTh OpPraHU3MOB KakK pe3yJbTaT MHUKPOIBOJIOLUMU. BoO3HHMKHOBEHUE
npucnocoOiaeHnit y opranuzmMoB. Apomopdo3ssl u uauoananrtauu. [Ipumeps npucrnocodaeHuit
y OpraHu3MoB: Mopdomnornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIHH.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonu3anus, TuOpuaAn3anus). JJIMTeTsHOCTh YBOIOIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BoOmIOIMOHHOM OuoOMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMAapa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(bopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHUKAM M CIIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

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

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTHY, «[lomysaIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«JKONOTHYeCKas M3O0JIAIMSA TOMYJISIUNA CceBaHCKON ¢openny», «leorpaduueckas H3OISIUSA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «[lomynsaunoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHpycTpuanbHbIi MEJIaHU3M, «Kussie HCKOIIaeMBbIE»,
«ITokpOBHUTENIBCTBEHHAsI OKpacKa KUBOTHBIX», «lIpenymnpexnaromas oOKpacka KUBOTHBIX»,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpaduyeckoe BuIoOOpa3oBaHMe TpEX BUIOB  JIAHABIIICHY,
«DKosornyeckoe BUI000pa3oBaHHE BHUAOB cuUHHUL, «llonummounsr pactenuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMepaMu pa3jNYHbIX MPUCIOCOOJICHUH, Yydena NTHUIl U 3Bepei pasHbIX BHUJIOB, repdapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUAOB [0 MOP(POIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpapuueckue Metonasl uzydeHus osBomonuu. CpaBHeHue ¢unopbl M (payHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3emiau. Buabl-sHIEMUKH U PETTUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIMH.
I'eHeTHYeCKHME MEXAHU3MBI 3BOJIOLMU OHTOTE€HE3a U MOSIBICHHUS DBOJIOLMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJNEKYyISpHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia)  3BONOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL UK

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabmuubl U cxembl: «PUIOreHETUYECKHH Psil JIOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJIOTMYHBIE ¥  AHAJIOTMYHBIE  OpIaHbI»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa W IIUMIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPENCTABIECHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['mnoresa mOCTOSHHOTO
camo3apOo>KJIeHus )KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi BomoNMuU. [ImanerapHas (reojgoruyeckasi) SBOJIOHS.
XuMHUECKasi 3BOJIONH. AOHOT€HHBIH CHHTE3 OPraHMYECKUX BEUIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) m rumoreza «mupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHoOIOrMYecKas mKajaa: 30Hbl, 3Pbl, HIEPUOJIBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHEe W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emisie coobOmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHne SyKapuoT (CUMOMOTeHe3). DBOJIOIMOHHOE MPOUCXOXKICHHE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pactenuii Ha cymy. IlosBieHuMe CHOpPOBBIX pacTEHUH W 3aBOCBAHME HMH CYILH.
Cemennble pactenust. [IponcxoxeHre HBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pblB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIHUSA MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIINA.
[Mpoucxoxaenne miekonuTaronux W nTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3BuTHe xu3HM Ha 3emile 110 3paM U NEPUOAAM: apXel, MPOTEpPO30ii, MaIeo30i, ME30301,
KaiiHO30#M. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUChI npouutoro. IlpuumHel u cnencreus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
CaM03apOoXKJIeHUs XHU3HM», «Cxema ombita C. Mwmmiepa, I'. IOpu», «3rtansl HeopraHndecKou
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHesa», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJIOpOCHn», «Mxm», «llanmopoTHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTUS >KHUBOTHOTO MHpay,
«ApomMop¢o3bl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «Ilmockue dvepBu»,
«YIeHuCTOHOTHE, «PpIOBIY, «36MHOBOTHBICY, «IIpecmbikaromuecs», «lITuupn,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeHMckoil apey, «Pa3BUTHE KU3HM B



MPOTEPO30MCKON 3pen, «Pa3BUTHE KU3HU B MAICO30MCKONM dpe», «Pa3BuTue KHU3HH B
ME3030MCKOl 3pe», «Pa3BuTHe KU3HU B KallHO30HCKON »3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOT0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIraHUUYECKHUX OCTATKOB OPIaHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

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

IIpakTuyeckas pa6ora «M3ydeHne OCOOCHHOCTEH CTPOEHHUS PACTEHUH pa3HBIX
OTJZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eja10BeKa — aHTPONOreHe3

Pa3pgens! u 3anaun auTponosioruu. MeToapl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHbie BO33pEeHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
sMOpuonornyeckue, (U3NOIOro-OMOXUMHUYECKHEe, TNoBeAeHYeckre. OTINYMs YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLUANbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE MOHTHbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU JroAcH. YeaoBeK yMenblid, NepBble M3TOTOBIEHUS OpyIuiM Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3syMHBI COBPEMEHHOIO THIIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneorenerika 1 najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBI OTOOp B MOMYJSALUSAX YEIOBEKa.
Myranuonssiit porecc U noaumMopusm. [lomynsuoHHbIe BONHBI, JIpeiid TeHOoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHIOJIOUIHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
NyTH paccelieHuss 4YeloBeka Mo IiaHere. EauHCTBO uenoBeweckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIOTHIO YeTIOBEKa.

MexauciurimHapaple MeToabl B (u3uyeckord  (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTMA M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKHX  MOMYJISLUN.
buocounaneHple  uccleOBaHMS ~— NPUPOABI  yeloBeka.  VccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpauMu



[Toptpetsi: Y. dapBun, JI. JIuku, A. A. Porunckuit, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWKyIIME CHJIBI aHTPOIOreHe3a», «JBOJIOLIUOHHOE [PEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTEeH, IPEIMETOB MaTepHalbHONW KyJIBTYphl IIPEIKOB
YeJnoBeKa, penpoaykiuu (¢dororpaduu) KapTHH C MHQPOJIOTHYECKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepelra 4eslOBEeKa M uepena LIMMIAaH3€, MOJENb KHCTHU YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa IIPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3yueHne o0OCOOEHHOCTEM CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYJKAK0IIel cpexoi

3apoxaeHue U pasButhe sKoioruud B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonbl skosioruu. [loneBbie HaOMOEHHUS. DKCIIEPUMEHTHI B 3KOJOTMU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLIEH CpeJibl: JIOKaIbHBIMN,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€M uenoBeuyecTBa C MNpUpoAod. POpMHUPOBAHUE DHKOJOTUYECKOW KyIbTYpPBHl U
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

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

Tabmunp!l 1 cxembl: «Paznensl skoiorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKAIOIIEeH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyeckue (GakToppl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
IKOJIOTMYECKUX  (pakTopoB:  abuoTHyeckue, OMOTHYecKue, aHTponoreHHele. OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdornueckux ¢akropos. [lpasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJIOTUYECKHE TPYIIbl PAaCTEHUl M >KUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak 3Kojorudyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToHKuUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

BraxnocTs kak 3konorudeckuii ¢akrop. [IpucnocoOneHuss pacTeHuid K MOIIEPIKaHHUIO
BonHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHWs OPraHMW3MOB: BOJAHAs, HA3€MHO-BO3JAYILIHAs, MOYBEHHAs, IIyOMHHAs
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHU: NepeBbs, KYCTapHUKHM, KYCTapHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
JKuznennbie (GOpMBI KMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTHL. (OCOOECHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMoOJIEHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallK >KHUBOTHBIX», «Cpeasl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jieca», «DKOCUCTeMa XBOWHOro Jecay, «llemm mutaHusy,
«XumaudectBoy, «Ilapasutuzmy, «Koukypenuus», «Cumonosy», «KommeHcanuzmy».

OOGopynoBanue: repbapuu pacTEeHHM U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBBIE U TEHEBHIHOCIHBBIE KOMHATHBIC
pacTeHus, repOapud ¥ KOJJIEKIUU TEeIUIONIOOUBBIX, 3UMOCTOHKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K Trurpopuram,
Kcepopuram, me3oduTaM, KOMHATHBIE pACTEHHUs JAHHBIX TPYII, KOJUJIEKIIMH >KWBOTHBIX,
0oOWTAIONMX B Pa3HbIX cpefax, repOapuu U KOJUIEKIIMH PACTEHUH M KMBOTHBIX, 0ONaArOIINX
yepTaMd TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOapuu u
KOJUICKIIMA PACTEHHM W S>KMUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIUH >KUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTHUYECKUX B3aNUMOJCHCTBUSX.

JlabopaTopnasi pa6ora «BrIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPHI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKH momyisinuu. [lomynsnusa kak Ouonoruyeckas cUcCTeMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(dbopMUPOBaHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI Momyssiuii. OCHOBHBIE TTOKA3aTENN TTOMYIISIIIHH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBasl CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpAIHSL.

Dkojoruyeckas CTpykTypa mnomynauud. OleHKa YUCIEHHOCTH MOmyisiuu. JuHamuka
MOMYJSIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonynsiuud. Kpussie poctra uyucinenHoctu mnonyisuuu. Kpusbsie BbDKUBaHus. Perymsmus



YUCIIEHHOCTH MOMYJSLMA: poiib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
Dxoyioruueckue crpareruu BujioB (I- u K-ctparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomyssinuii. Apeanbsl BUAOB. BuIbl M KX JKU3HEHHBIE CTPAaTErHU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTpPYKTypa mnonyiauun», «Bo3pacTHble mnupamuasl nomynsquu», «CKOpPOCTb 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K paCCENICHUION.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

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

Okocucrema Kak oOTkpblTas cuctema (A. Jkx. Tencnu). DyHKUMOHAIbHBIE OJIOKH
OpraHU3MOB B JKOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN 3KOcUcTeMBl. broMacca n npoayKius. DKOJIOTHYECKUE TUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBI. AHTpOIIOTE€HHbIE BO3JeMcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmnums wMexnay
AQHTPONOTEHHBIMU U TPUPOJHBIMU SIKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojackas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAaYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHSA  OCHOBHBIX  B3aWMOJCWCTBUNA  OpraHM3MOB B
sKocucTteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM U BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, INOMYJSALUA M DKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUN.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeus. MeToI0JIoTusT MOHUTOPHHIA €CTECTBEHHBIX H
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JlemMoHCTpauuu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectTB B 23kocucteMey», «llemu mnuTaHus (macTOMIHAS, JETPUTHAsN)Y,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OO0pazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca moclie moxapa», «IKoCUCTeMa 03epa», «ArporeHos», «KpyroBopoT BelIECTB U MOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOoo3KOCUCTEMBI.

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX .

IKCKypeusi «IKCKypCcHs B THIWYHBIN OHoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas 00ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3itocca. Yuenue B. . Bepnaackoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! U ero GyHKIUH.

3aKOHOMEPHOCTHU CyliecTBOBaHUsI Onocdepsl. OcoOeHHOCTH Onocdepsl Kak ri1o0anbHOM
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMOoreoXMMHYECKHe HUKIBI (Yriiepoa, a3ota). PUTMUUHOCTS siBIeHU# B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6MoMe. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBINA MUP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro TMOTEHLHala |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

IToptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot a3ora B npupoae», «Kpyrosopor
yriepoaa B npupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmumarumdeckue mosica 3emum», «Tywapay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpymenue noussl. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpPONIOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M JKMBOTHBIM wmup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Teppuropun (OOIIT). boranuueckue caabl U 300JI0THUECKUE
MapKH.



OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOTO PAa3BUTHUS YeIOBEUECTBA U MpHUpOAbl. PamronanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKHX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEpOSITHbIC OCTIEACTBHUSL.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvhvle ungopmayuontuie
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuel u  cxembl: «3arps3HeHue arMmochepbl», «3arps3HeHHe TUApocepb,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA TPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
pOTpaMM CpeAHEro o0IIero 00pa3oBaHys: JUYHOCTHBIC, METAIIPEAMETHBIC U MIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTrPaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEAEIICHHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, TNPHUCYIIUMU  CHUCTEME
OHoJOru4Yeckoro  oOpa3oOBaHMsSl, Haauuue NPAOCO3HAHUs ~ SKOJOTMUECKON  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTHH JOCTUTaIOTCA B €IUHCTBE
y4eOHOM W BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOmiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEN MO3ULIMU JIMYHOCTH, NATPUOTHU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOINOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy HOKOJEHHUIO, B3aUMHOIO
yBaXXEHUsA, OEpeKHOr0  OTHOMICHMs K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepaunu, IpUpOAE U OKPYKaIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYaroLUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TIO3UTHUBHBIX BHYTPEHHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacHIMpEeHHEe KU3HEHHOTO OMNbITa U ONbITa AEIATEIBHOCTH B MPOLECCE pealn3aluid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCHMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JIEATEIHHOCTH MPHU CO3JaHUHN YIEOHBIX TIPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pa3sHBIMU yOSXKIEHUSMHU, KYIbTYPHBIMHA [IEHHOCTSMH U COLUATBHBIM
MOJIOXKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIENIOBATEIbCKUX 33Jlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIITIOHEHTOB NP 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CONECPIKAHNUS,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIeATEIBHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOULIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM IMPUPOJBL,
JTOCTH>XKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi DCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHJAaX MCKYCCTBA, CTPEMJIEHUE IPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSITHI U OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHIYAIBHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

MHTEpEC K pa3nuyHbIM chepam mpodeccuoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpILIATh
OCO3HAHHBIN BEIOOP OymyIeit mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIEC )KM3HECHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPa30BAaHUIO Ha MPOTSIKEHUH BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I11e51eCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CHOCOOHOCTh HCIIOJIb30BaTh MPHOOpPETaeMble IPU M3YUYEHUH OMOJOTMU 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTMBHOE HENPUATUE JEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLIEH HPUPOIHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JecTBUH M IPeOTBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, NOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpPILIEHCTBOBAHUE A3BIKOBOW M UNTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aMMOAEH CTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpEe KaKk O €IUHCTBE NpPUPOABI, YelIOBEeKa U 0oOlecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHs YEIOBEUECTBA, IOMCKA MyTeH BbIXO/a U3 II00aTbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJIOTMYECKMX 3HAHUH B IIEJSAX MOBBIIMICHUS OOIIen
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIHHOU
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3ydeHUr OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHe JenaTh 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BAaTh OMOJIOTUYECKUE 3HAHUS JUISl peIIeHUs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JAEATENIbHOCTH, FOTOBHOCTh OCYLIECTBIATH NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHHS OOYYAIOIIUXCS  MEKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIe) 0OIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsI, UCCIIEJOBaHKEe, HAONIOICHUE, U3MEPEHUE, IKCICPUMEHT U JIPYTHE); YHHBEpCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHIIMU OOYdJaromInuXCs;
CIOCOOHOCTh o0yJaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpCAJbHbIC Yy4YeOHBIC JEHCTBHS B TIO3HABATEILHOW U
COLMAJIbHOM MTPAKTHKE.

B pesynprare w3ydeHuss OWOJIIOTMM Ha YpOBHE CpEIHEro oO0Imero oOpa3oBaHHs Y
oOygaromerocss OyayT copMupoBaHBI TMO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC YHHBEpPCAJIbHbIC Y4YeOHBIC [CHCTBUS, PpETYJISTUBHBIC YHHBEPCAJIbHbBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPaMMBI CPEIHEro o0IIero oO0pa3oBaHHS
JIOJKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY A€ CTBUIMMU:

1) 6a3oBbIe JOoruvecKue AeicTBUsI:

CaMOCTOSITENIbHO (POPMYJTMPOBAaTh M aKTYyaJM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHHHM 3HAHWUH MPUEMBI JIOTHUECKOTO MEBIIIICHUS (aHaAIH3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IeHHUs1), PAaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHTU (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHITUSIMH);

OTIPE/ICIIATh TEMH JEATEIHbHOCTH, 3ajaBas TMapaMeTpPbl U KPUTEPUU WX JIOCTHIKCHUS,
COOTHOCHTH PE3yIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pacCMATPUBAEMBIX SBICHHSAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHHKAX

pa3pabaTeIBaTh TUIAH PEIICHHsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OILICHUBATh PUCKH MOCIIEICTBUI e TEITLHOCTH,

KOOPJIMHHUPOBATh M BBINOJIHATE PAaOOTy B YCIOBHSIX pPEabHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBINUICHUE MPH PEIICHUH )KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BJIa/IETh HaBBIKAMH y4eOHO-HCCIIEA0BATEIbCKOM U MPOEKTHON NEATEIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllMU, PEOOPa30BAHUI0 U MPUMEHEHHIO B Y4EOHBIX CHUTYyalMsiX, B TOM YHWCJE NpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BATEIBbHON NEATEILHOCTU U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHus, HaXxOAUTh AapryMEHTHhI IS JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh IOJYYEHHBbIE B XOJE€ PpELIEHUS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(MOPMALMIO pa3IMYHBIX BHIOB U (GOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCIOJB30BaHUA HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISTHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISATh KOMMYHUKAIIMN BO BCEX cdepax >KM3HHU, aKTUBHO y4acTBOBaTh B JAMAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBbIE CPEACTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JOAEH, IPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIYaIbHOH pabOTHI MpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JESATEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHKA KOMaH/bI B OOIIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIE M CMBICIIOBbIE YCTAHOBKH B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHMPOBaTH COOCTBEHHBIE 337a4ll B 00pa30BATENbHOM JEATETBHOCTH H
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3@ PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedIeKCun Kak OCO3HAHUS COBEPILAEMBbIX JIEHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, HUCIOIB30BATh MPUEMBI pedIeKCHH
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;
IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrUX:
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS COJAEpKaHMs yueOHoro mpeamera «buosorus» Ha
yri1yOJa€HHOM ypOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yqaronmxcs
Oouonornu. OHM BKIIOYAIOT: creUu(pUYEcCKUue sl OHOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETALMU W IpPeoOpa3oBaHMIO 3HAHUM, BUIbI
NEeSITEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHbie pe3ynpTaTsl IPEACTABICHBI 110 T0JaM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJii OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHbBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloHaIbHOTO TPUPOIOTIOIB30BaHMS, O BKJIAZe POCCUMCKUX U 3apyOeKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOIMOJAraroline
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
caMOperyJsilysl, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U PAa3BUTHE),
O6uonornyeckue Teopun (kiaetoyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOXKACHUSI KYIbTYPHBIX PAaCTeHMi), 3aKOHBI (€IMHO00pa3us MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBoctn H. M. BaBwiioBa), NpHHIHMITBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOTUYECKUX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KMUBOTHBIX M Y€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPAILCHUST SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOr0 M TeTepoTpOo(HOro TUIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
UHIMBUIYAJILHOTO Pa3BUTHUSA OpraHu3Ma (OHTOr€He3a), B3aMMOJICHCTBHUS TE€HOB, IeTepo3Hca,
UCKYCCTBEHHOT'O 0TOODA;



YMEHHE YCTaHAaBJIMBATh B3aUMOCBS3U MEX]y OpraHOMJAMHU KJIETKHM U UX (PYHKIMSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEW W X (PYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX W 4YEIIOBEKa M WX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUSAME, MEXAY JTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KM3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHHE BBISIBISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4H, BBISABISATH MPUYUHHO-CIEICTBEHHBIC CBSI3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKHUMH TPOIECCaMU U SIBJICHUSMH, JeJlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHIa TPU
pabote ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPHUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, W IyOJUYHO MPEACTABIATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OILIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
OWosornu W MenWIUHBI (KJIOHWPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
W3MEHEHHEe TeHOMa M CO3/I1aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
obnactu OMOJIIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIEBON
NPOMBIIIICHHOCTH, YIIyOJATh TIO3HABAaTENbHBI HMHTEPEC, HANpPaBICHHBIM HAa OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPHUPOJBI U PEHICHUH HKOJIOTHUYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
PalMOHATIFHOTO TPHPOJIONIONB30BaHsI, U B (OPMUPOBAHWH IIEHHOCTHOTO OTHOIIEHHS K
npupojie, OOIIECTBY, YEIIOBEKY, O BKJIAJIe POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OMONIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET ONpEACTCHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOIOJATAOMINX OWOJOTHYECKAX TEPMHHOB M TIOHSATHHA (BUI,
sKocucTeMa, Ouocdepa), Ouonoruueckue Tteopun (dBomronuoHHas Tteopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomorun), ydenus (A. H. CesepmoBa — 0 MyTsSX U HaNpaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYeCKoro paBHoBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muaumyma lO. JInbuxa,
9KOJIOTUYECKON MUPaMUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHWS, WCIONIb3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OIHCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOaMU BBISBJICHUS M OLIEHKU AHTPOIOIEHHBIX M3MEHEHHUH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMXKYILEIO U Ppa3pbIBAIOLIEr0 €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA YHEPIHH B SKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYILIUMHU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAMM Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IIPHCIIOCOOJICHHOCTh BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3EH
OpPraHU3MOB B COOOILECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBA pOJICTBA OPraHU3MOB pa3HbIX CHCTEMAaTUYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT00Opa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHUE pelaTh OWOIOTUYECKHE 33aJa4H, BBISIBIATH MPUYMHHO-CIECICTBEHHBIC CBSI3U
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHME BBINIOJIHATH J1JAOOpaTOpHbIE M MpaKTHYECKHE padoThl, cOOMI0IaTh MpaBUia IPU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX SKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHAIM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4EOHO-HCCIIEOBATEIBCKON paboTe MO OMOJIOTHH, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HbIX OOIIECTB, M NMYOJMYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHME OLICHMBATb TUIOTE3bl M TEOPUHM O MPOUCXOKIACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIHEACTBHUSIX U CIOco0ax MpeAoTBpAllleHUs T100abHbIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalIbHON AEATEIbHOCTH B
oOmactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONB30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO34WCTBA, MHILIEBON NPOMBIIUIEHHOCTH, YIIIyOIsSTh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI
pecypchl
1 buonorus xak Hayka
2 JKuBble crucTeMbl M UX HU3Y4YECHUE
3 buonorus knetku 1 0.5
4 XUMHUYECKasi OpraHu3aIus KISTKH 10 0.5
5 Ctpoenue u GyHKINH KICTKH 8
OOMeH BellecTB U peBpallleHue SHEPTUU B
6 9 0.5 1
KJIETKE
; Hacnencrennas ungpopmanus u 9 05
peanm3anus eé B KIETKE '
8 JKU3HEeHHBIH UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHU3MOB 17 1.5
10 Pa3smHOXkeHue u pa3BUTHE OPraHU3MOB 8 1 1.5
I'enetnka — HayKa 0 HaCJIEICTBEHHOCTH U
11 e 2 1 0.5
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepsHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiejioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI pecypen
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4 1
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MakpoaBosronus U e€ pe3yabTaThl 6 1
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranu3Msl U cpesia 0OUTaHMs 15
8 DKOJIOTUS BUJIOB U TOIMYISAUN 1 0.5
9 DKoJorust cood1ecTB. DKOJIOTHYECKHE 12 1 05
CHCTEMBI
10 buocdepa — rimobanpHas sxocucTema
11 YenoBek U OKpysKarolas cpeaa 1
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 7.5







IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

buonorus kak KOMIJIEKCHAas HayKa U Kak
9aCTb COBPEMCHHOI'O 06I_HeCTBa

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBa}I OpraHu3anusa )KUBbIX CUCTEM

Hcropust OTKPBITUS ¥ H3YYCHHSI KIICTKH.
Knerounas Teopusi. BxomHas KOHTpOsIbHAS
pabota Ne 1.

Metoasl MOJNEKYJIIPHON U KJIETOYHON
ouonoruu. [IpakTrueckas padbota
«M3y4eHne METOI0B KJIETOYHON OMOJIOTHH
(xpomarorpadus, snexkrpodopes,
TuddepeHaIbHOe HeHTpU(YyTrupoBaHuE,
ITLIP)»

0.5

XMMHYECKUHN COCTAB KJIIETKU

MI/IHepaJ'ILHHe BCIICCTBA KJIICTKH, UX
Ouosoruueckas POJIb

OpFaHI/I‘{eCKI/IC BCIICCTBA KJICTKHU — OCIKH.

JlaGopatopHas pabota «OOHapyxeHue
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX
peakuuii»

0.5

CsaoiicTBa, Ki1accuduxanys u GyHKuuu




0€eJIKOB

10

11

OpraandecKkue BenecTBa KICTKH —
YTJIEBOJIbI

Opranndeckue BenecTBa KICTKH —
JIATIUIBI

12

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue
HYKJIEMHOBBIX KHCJIOT, BbIJIEJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

0.5

13

14

15

Crpoenne u pynkuuu ATO. [pyrue
nHykneosuarpudocdarsr (HTD)
CexBenupoanue JIHK. Metoapl
TF€HOMMKH, TPAHCKPUIITOMUKH,
npoteomuku. KonrponsHas padora Ne 2

"XUMHYECKUI COCTaB M CTPOCHUE KIIETKH'".

Metoabl CTpYKTypHOU OHOJIOTHH

0.5

16

17

18

Tunel knetok. [IpokaproTnyeckas kiieTka

CtpoeHne 2yKapuOoTHUUYECKOM KIIETKH.
[TpakTuyeckas pabdora «3ydyeHue cBoiicTB
KJIETOYHOU MEMOpaHbI»

IToBepXHOCTHBIN anmapar KJIEeTKH

0.5

19

OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.
[TpakTuueckas padota «3yuenue
JABVOKCHUSA OUTOINIA3MBI B PACTUTCIIBHBIX
KJIETKaX»

0.5

20

[ToryaBTOHOMHBIE OPTaHOUIBI KIIETKHU:
MUTOXOHJIPHH, TUTacTUBL. JlabopaTopHas
paborta «/ccnenoBaHue mia3Moim3a 1

0.5




ACIIIa3MOJIM3a B PACTUTCIIBHBIX KJICTKAX»

21
22

HememOpanHbIie OpraHoubl KIETKU

Crpoenue u GyHKIUH S1Ipa

23

CpaBHHTEIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJIETOK Pa3InYHbIX
OpPraHU3MOB»

0.5

24

ACCUMUIISIIINS ¥ TUCCUMUIIALINS — JIBE
CTOpOHBI MeTaboan3Ma. THurbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
KaTaJiasbl)»

25

DepMEHTaTUBHBIN XapaKTep Peakui
KJIETOUHOTO MeTabonu3Mma. JlaboparopHas
pabota «M3yuenue pepMeHTaTUBHOTO
pacIerneH s epoKcuaa BOA0poa B
PACTUTENBHBIX U KUBOTHBIX KIJIETKaX»

0.5

26
27

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

30

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHEHHE TTPOIIeCcCOB (POTOCHHTE3A U
XEMOCHHTE3a»

AHa3poOHBIC OpraHnu3Mbl. Buibl OpoxeHusl.

JlaGopatopHas pabota «CpaBHEeHUE
IPOIIECCOB OPOXKEHUS U JBIXAHUS

0.5

31

AspoOHBIE OpraHU3MBI. DTarbl




HHEPTreTHYECKOro oOMeHa

DHeprust MeMOPaHHOTO TPaJIMeHTa
npoTtoHoB. Cunte3 AT®: pabora

32 npoToHHOM AT®-cunTazel. KonTponbHas 0.5
pabota Ne 3 "OOMEH BELECTB U SHEPIUU B
KJIeTKe".
33 Peakiuun MaTpyu4HOTO CHHTE3a
34 Tpanckpunuus — Matpuunbiii cuaTe3 PHK
35 TpaHcasus u e€ Tarbl
36 KoaupoBanue amuHokuciot. Ponp
pubocoM B OMOCHHTE3E OenKa
37 Opranuzanus TeHOMa y IPOKAPHOT U
DYKapHOT.
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TeHOB Y DYKapHOT
Bupycel — BHeks1eTOUHBIE POPMBI )KU3HU U
39 oOnuratHele napasutel. [IpakTuyeckas 0.5
pabota «Co3aHne MOJIeNTd BUPYyCca»
40 BupycHsie 3a001eBaHNS YelOBEKa,
JKUBOTHBIX, PACTCHUH
41 HanotexHonoruu B OMOJIOTHH U MEUIIIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JJTHK
Xpomocomsl. JlabopaTtopHas paboTa
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5
MHUKpOIpernapaTax»
45 JleneHne KJISTKM — MHTO3




Tunel kneTok. KapuokuHes U IUTOKUHES.
JlaGopaTtopHnas pabora «Habnronenue

40 MHTO3a B KJI€TKaX KOHYMKA KOpeIIKa JTyKa 05
(Ha TOTOBBIX MUKpOIpENaparax)»

47 Peryisnus »)KU3HEHHOIO LIUKIIA KIETOK

48 Opranu3M Kak euHOE 11eI0¢

49 Tkanu pacrenuii. Jlaboparopuas pabora 05
«M3y4yeHue TKaHEel pacTeHUII» '
TxaHM KUBOTHBIX U YEJTOBEKA.

50 JlaGopaTtopHast pabora «M3yueHue TkaHeu 0.5
KUBOTHBIX»
Opransbl. Cucremsl opranos. JlaboparopHas

51 pabota «/3y4yeHue opraHoB IBETKOBOT'O 0.5
pacTeHus

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNE OpraHn3MOB

54 [TuTanne opraHuzMoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJoBeKa

58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB

59 KpoBeHocHas crcrema mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB




62

HNMmyHHas cuctema 4enoBeka

Pa3npaxxuMocTh 1 perynsauus y

63
OpPTraHu3MOB
64 ['ymopanbHast peryssiys U dJHIOKpUHHAsI
cHCTeMa KUBOTHBIX M YEIIOBEKa
65 ®DopMBbI Pa3MHOKEHHUST OPTAaHIU3MOB
66 [TomoBoe pa3MHOKEHUE
67 Meiio3
['ameTorenes. OOpa3oBaHUE U Pa3BUTHE
68 MIOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05
«V3ydyeHune cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpEnapaTax»
WHauBUyalbHOE Pa3BUTHE OPTaHU3MOB —
69 oHroreHe3. [loyryrojoBast KOHTpOJIbHASI
pabota Ne 4 "Mwuto3 u merios".
70 3akiaaka OpraHoB U TKaHEH U3
3apO/IBIIIEBHIX TUCTKOB
PocT u pa3BuTHE KHUBOTHBIX.
71 JlabopaTtopHnas pabota «BrlisiBieHHE 05
NIPU3HAKOB CXOJICTBA 3apOIbIIIECH
MO3BOHOYHBIX KHBOTHBIX)
PazMHOXkeHUE U pa3BUTHE PACTEHU.
72 JlaboparopHas pabota «CTpoeHHEe OPraHOB 0.5
Pa3MHOYKCHHS BBICIIHX PACTCHHI»
Hcropus cTaHOBIEHUS U PA3BUTHUS
73 TeHeTUKH Kak Hayku. KoHTponbpHas paboTa

No 5 "Pa3mMHOKEHHE ¥ UHIUBUTYaTHHOE
pa3BuTHE OpraHu3ma’.




OCHOBHBIE TTIOHATHS U CUMBOJIBI TE€HETHKH.

74 JlaGopaTtopHast pabota «JIpo3zodriia kak 1 0.5
00BEKT TeHETUYECKUX UCCIIeIOBAaHUII»
3aKOHOMEPHOCTH HACTEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE

75 ckpemuBanue. [IpakTuueckas pabora 1 0.5
"N3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpEIIUBaHUS Y IPO30(HIIbI"

76 [uTonornueckue OCHOBBI MOHOTUOPHIHOTO 1
CKpEIIUBAHUS

77 AHanuzupyrolee ckpeniuBanue. Hermomnnoe 1
JOMUHHUPOBaHHE
JurubpunHoe ckpeniBaHue.

78 [TpakTrueckas pabota «3yuenue 1 05
pe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y IpO30(QHIIBD)

79 [uTomornyeckrue OCHOBBI JUTHOPHTHOTO 1
CKpEIIMBaHUS

80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 I'enernka mona 1

83 T'enoTun kak 1eJI0CTHAs CUCTEMA 1

84 I'eHeTHYECKUI KOHTPOJIb PA3BUTHS 1
PACTCHHIA, )KUBOTHBIX U YeJIOBEKa

85 M3meHunBOCTh pU3HAKOB. Buabl 1
U3MEHUYUBOCTH

86 MonudukarmonHas U3MEHIHMBOCTh

87 BapuanuonHsIi paa 1 BapualmoHHas 0.5




88

KkpuBas. JlabopaTopHas paborta
«MccnenoBanue 3aKOHOMEPHOCTEN
MOIM(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHue BapHallMOHHOTO psifa U
BapUAIMOHHON KPUBO»

I'enoTunudeckas U3MEHUMBOCTb.
KoMOnHaTHBHAsI N3MEHYHMBOCTE

89

MyTanuoHHast U3MEHYHBOCTb.
[IpakTuueckas pabora «MyTtaruu y
Tpo30(huiIbl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

0.5

90

91

3aKOHOMepHOCTI/I MYTAlMOHHOI'O ITponecca.
OIHUreHeTHKA M SIIUTCHOMUKA

['eneruka yenoseka. [Ipaktuueckas pabota
«CocTaBieHue U aHaIU3 POJOCIOBHOMN»

0.5

92

93

94

95

MeToapl METUITMHCKON T€EHETUKH

3HayeHre METUIIMHCKON TeHEeTUKU B
NPEIOTBPALICHUN U JICUEHUH TeHETHYECKUX
3a0osieBanuii yenoBeka. KoHTpospHas
paborta Ne 6 "T'enetuka".

OcCHOBHBIE IOHATHS CENEKIUH.
JlaGopatopHas pabota «/3yueHue coproB
KYJBTYPHBIX PACTEHHUH U MOPOA JJOMAIIHUX
KUBOTHBIX»

MeToab! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabota «3yueHne MeToa0B
CEJICKLIUH PACTECHUIN»

0.5

0.5

96

JlocTr>KeHMs CeJIeKIMN PACTEHUI 1




*KHUBOTHBIX. [IpakTuueckas pabora
«ITpuBHBKa pacTeHU»

CoxpaHeHue, U3y4eHue U UCIOIb30BAHUE
97 TE€HEeTUYECKUX pecypcoB. MrTorosas 1 1
KOHTpOJIbHAs padoTa.

brotexHoorns Kak HayKa U OTpaciib
98 npou3BojcTBa. [IpakTnyeckas padbora 1 0.5
«M3yueHne 0O0bEKTOB OMOTEXHOJIOTHUI

OCHOBHBIE HaIIpaBJICHUSA CHUHTETHYECKOH

99 1
OHOJIOrUH

100 XpoMOCOMHas M TeHHAsI HH)KEHEPHUS 1

101 MenunuHcke OMOTEXHOJIOTUA
PezepsHnbiit ypok. [ToBTOpenue,

102 y 1
0000111eHNe, CUCTEMATH3AIHAS 3HAHUI

BIIEE KOJIMYECTBO YACOB I1
OBl oI CTBO FACOBTIO 102 6 135

[NPOTPAMME




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fI[Sy'—IEHI/IH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypen
1 OpodmonionHast Teopust Y. JlappuHa 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMA BUAOB 110 Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
1 UCKYCCTBEHHBII 0TOOD
DOopMUPOBAHUE CUHTETUYECKON TEOPHUH
4 sBOMIONIMK. BXoaHas KoHTposIbHas paboTa 1 1
No 1.
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MHUKPO3BOJIOIUS M MAKPOIBOJOIIHS
5 [Tomymsimus — sneMeHTapHas eAMHULIA 1
HBOJTIOIINH
3aK0H reHETHYECKOTO paBHOBecHs JK.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIeHHE U3MEHYUBOCTH Y '
oco0eit 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTFOIIUN 1
9 OS¢ ekt ocnoBarenst. dpdexr 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduyeckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1




(hakTop IBOIFOITUHI

12

13

14

15

[TonoBoii oTO60Op

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPOABOJIFOIIHH.
JlaGopaTtopHas padorta «3ydueHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Tpumeps! npucnocodIeHU Y OpraHu3MoB:

MopdoJioruueckue, GU3noIOrnIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast padora «I[IpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputepuu u CTpyKTypa.

JlaGopatopnas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTUYECKOMY KPUTEPUIO»

0.5

0.5

0.5

16

Crpykrypa BUJa

17

18

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

CBs3b MUKPO3BOJIFOIHUU U SITUIECMHUOJIOTUN

19

20

21

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIFOIIUN

buoreorpaduyeckue MeToabl U3ydeHUS
HBOJIIOLIH
DOMOpPHOIOrHYECKHUEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsapHO-TeHETUYECKHUE,




OHMOXMMHUYECKUE U MAaTEMATUUYCCKUE
MCTOABI U3YYCHUS 3BOJIIOIIUN

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH
AnantuBHas paauanus. HepaBHOMepHOCTh
24 TemroB 3BoJtonun. KoHTposbHas padoTa 0.5
No 2 "OcHOBBI yueHUst 00 IBOJTIONHH".
25 HayuHble runmoTessl IpONCX 0K ISHUS
KU3HU Ha 3emJie
26 JloHay4YHBIC MTPEACTABICHUS O 3aPOXKICHUH
KU3HU
97 OcHOBHBIE 3Tallbl HEOPraHUIECKON
HBOJIIOLINH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
HcTopus 3emMau 1 MeTOMIBI €€ 3YUCHHUS.
29 Jlaboparopnas pabora «3yuenue u 05
OIMCAHNE UCKOTAEMBIX OCTATKOB JIPCBHUX
OpPTaHHU3MOBY
30 Hauanbnble 3Tanel oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pactutensHOro Mupa. [IpakTudeckas 05
pabora «3ydeHue ocobeHHOCTEH '
CTPOCHHS PACTCHHUM Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO
MUpa
34 DBOMIOIUS )KUBOTHBIX. [IpakTHyeckas 05

pabota «M3yuenue ocobeHHOCTEH




CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX»

PazBuTue xu3Hu Ha 3emMJie 110 Hpam U

35
nepuoiamMm

36 MaccoBble BBIMUPAHUS — KOJIOTUYECKHE
KPHU3HUCHI MPOLILIOTO

37 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHMyecKoro
MPOIILIIOTO

39 OcCHOBHBIE CHUCTEMAaTUYECKHE TPYIIIIbI
OpPraHu3MOB

40 AHTpOIIOJIOTHSL — HayKa O 4YeJIOBEKe

41 Pa3Butue npencrasieHuii o
IIPOUCXOKACHUH YeJIOBEKa
Mecro yenoBeka B cucTreme
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOEHUS CKelleTa YelIOBeKa, CBA3aHHBIX C
PSIMOX0XKICHUEM»

43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHoluleHrne ONOJIOTHYECKUX U
COITMANTLHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIH AaHTPOIIOTEHE3A.
[TonmyronoBas kKoHTpoabHas pabota Ne 3.

46 [TameoreHeTrKa M MaJeOreHOMHUKA

47 DBOJIOLUS COBPEMEHHOI'0 YeJI0BeKa

48 UYenoseueckue packl. [IpakTuyeckas 05

pabota «3ydeHune 3K0ITOrHIeCcKux




ajarTalnii YeJoBeKa»

MexauciuIInHapHbIC METOIbI

49 1
AHTPOIIOJIOTUHI

50 3apoxaeHUE U pa3BUTHE DKOJIOTHH 1
Metonst skonorun. JlabopaTtopHas pabora

o1 «M3y4eHre METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIE0BAHUI»

59 3HaueHue KOJOTUYECKUX 3HAHUHN AJIs 1
YeJI0BeKa

53 Dkosorudeckue HpakTopsl 1
Abuotnueckue akropsl. CBeT Kak

54 sKkosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBI€HNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BITUSTHHIO CBETa»
AbGuoTtnueckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopaTopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHHS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Bronornveckne puTMBbl 1

59 Kuznennsie popMbI OpraHu3MOB 1

60 buotnueckue hakropsl 1

61 3HaueHne OMOTUYECKUX B3aUMOIENCTBUI 1




JUTSL CYIIIECTBOBAHUSI OPTAaHU3MOB B CpeJie
oOuTaHus

DKOJIOTUYECKHE XapaKTEPUCTUKU

62
MOTYJISLIUN
OcHOBHbIE MTOKA3aTeNIN MOMYJISIINN:
63 YHCIIEHHOCTD, IUIOTHOCTh, BO3pAaCTHAs U
I0JIOBAsi CTPYKTYpa
OcHOBHbIE TOKA3aTENN MOMYJISIINN:
64 POKIaeMOCTh, IPUPOCT, TEMIT POCTa,
CMEpPTHOCTb, MUTPALIUU
65 DKoJorudeckasi CTpyKkTypa nonyJssiuu
66 JluHamuKa MOMyJSIUU U €€ Perysaius
67 KpuBsie pocta 4ncIeHHOCTH MTOMYIISIIINN.
KpuBbie BBDKUBaHUS
DKoJIoTHYecKasi HuIla BUa.
68 Jlaboparopnas padota «I[IpucmocobneHus 0.5
CeMSTH PACTEHHI K PACCEICHUIO)
Bup kak cucrema nonyJisinuu.
69 KonrtponbHas padora Ne 4 "OcHOBbI 0.5
sKosorun".
70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIUI
KUBOTHBIX
71 Co00111€CTBO OpraHU3MOB — OHOIICHO3
72 DKocucTeMa Kak OTKpbITast CHCTEMa
73 KpyroBopot BeliecTs U MOTOK SHEPTHH B
IKOCHUCTEME
74 OCHOBHbBIE TIOKA3aTEIN HIKOCUCTEMBI
75 Okonorudeckue nupamuibl. KontpoiabHas 0.5




pabota Ne 5 "PenieHue dKOJIOTHUECKUX

3amaq".

76 W3MeHeHns cooO1IecTB — CYKLECCHH

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBbI MOPE U OKEAHOB

78 [TpupoaHbIe 5KOCUCTEMBI. DKOCHCTEMBI
TYHJIp, JIECOB, CTEIEH, ITyCThIHb

79 AHTPOTIOT€HHBIE 3KOCUCTEMBI

80 Ypboskocucremsl. [IpakTuueckas pabora 05
«U3yuenne u onrcanue ypooIKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHUCTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsi3HEHU I

82 pa3HBIX TUTIOB Ha CYyOOpPraHW3MEHHOM,
OpTaHU3MEHHOM, MTOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapaast 0601049Ka
3emun

84 VYuenue B. U. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uochepsl

86 KpyroBopoTsl BemiecTs u
OMOT€OXUMHYECKUE IIUKITBI

87 3oHanbHOCTE OMochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI




90 BoszeiictBue uenoBeka Ha buocdepy 1

01 AHTpOl'IOl"eHHVOC Bo3z[el71CTBvI/Ie Ha 1
PaCTUTEIIbHBIN U )KHBOTHBIA MU

92 Oxpana nmpupo bl 1

93 OCHOBHbBIC TIPUHIIMITBI YCTOHYHUBOTO 1
Pa3BHUTHS YEIIOBEYECTBA U MPUPOIBI
ParnmonansHO€ IPUPOIONIOIB30BAHUE U

94 COXpaHEHHE OMOJIOTUYECKOTO 1 1
paszHooOpasus 3emiu. Mrorosas
KOHTpOJIbHAs paboTa.

95 Q§o6meHHe 1o TeMe « MUKPOIBOIIOIUS U 1
e€ pe3ysIbTaThD»

9 O6006meHne o Teme «MaKpOIBOITIOIUS | 1
e€ pe3yIbTaThD»

97 O6061menue o teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3eMiIie)

08 O606mmenue o Teme «lIpoucxoxaeHne 1
YeJIOBEeKa — aHTPOIIOTEHE3)

99 O060061eHne o TeMe «IKOJIOTUsl — HayKa O 1
B3aUMOOTHOIICHUSIX OPTaHU3MOBY

100 Oo6o006menne no Teme «OpraHu3mMsl U cpena 1
oOUTaHHS

101 0606meH1/ie o TeMe «DKOJIOTUS BUJIOB U 1
TOTTYJISAIH

102 O600menue mo teme «buocdepa — 1
rJ100anpHasi IKOCHCTEMa

OBUIEE KOJIMYECTBO YACOB I1O 102 45 75

[TPO'PAMME







YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

1. buonorus. 10 knacc: yueOHUK 71 00111€00pa30BaTEeIbHBIX OPTaHU3AIUII:
yriayonénnsiii yposenb. B.B. Ilaceunuk. [Ipocsemenue, 2022r (JIunus XKuzun).

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1 buonorus. 10 kmacc. Meroamueckoe mocodue 6617 aropsl: Muniakoa Banentuna
HukonaeBna, K.m.H., noueHTt kadeapsl AuAakTUKH 1 yacTHBIX MeToauk UITKulIlITPO OI'TTY
(r. Open0ypr), Aradonoa Muaa bopucosna, CuBorna3os Bnanucnas MBanosud, Kanmunar
NeAarorn4eckux Hayk, Mo4ETHbIN paboTHUK o61iero oopasosanus PO, naypear npemun
npesugenta PO B obxactu obpazoBanus, aBTop YMK mo 6uonorun U3natenscra

«[Ipocsernienuey.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. https://infourok.ru/prakticheskaya-rabota-metodi-izucheniya-
zhivoy-prirodi- 3762604.html

2. https://content.edsoo.ru/lab/subject/1/
3. https://content.edsoo.ru/lab/subject/6/



https://infourok.ru/prakticheskaya-rabota-metodi-izucheniya-zhivoy-prirodi-3762604.html
https://infourok.ru/prakticheskaya-rabota-metodi-izucheniya-zhivoy-prirodi-3762604.html
https://infourok.ru/prakticheskaya-rabota-metodi-izucheniya-zhivoy-prirodi-3762604.html
https://content.edsoo.ru/lab/subject/1/
https://content.edsoo.ru/lab/subject/6/

Ipuioxenne

IIpakTuyeckasi padora Nel

«Ucnmoan3oBaHue PA3JIHYHBIX ME€TOI0B IIPH U3YICHUHN
0OHMOJIOTHYECKHX 00bEKTOB)

IeJsb: co31aTh YCIOBUS IS U3YYEHHSI METOAO0B OMOJIOTHYECKUX OOBEKTOB.

3apaun:

e (OOpa3zoBaTenbHbIe: U3YYUTh UCHOJIH30BAHUE METOJIOB OMOJIOTMYECKUX OOBEKTOB:
OCHOBHBI€ 3Tallbl HAYYHOI'O UCCIIEIOBAHUS.

e PaszBuBarmue: NpoaoLKATE (GOPMUPOBAHNE HaBBIKA PabOTaTh ¢ UCTOYHHUKOM
uH(OpPMaIIMU U BBIICISTH IJIaBHOE.

e BocnuraTtenbHble: MPOIOIKUTH (POPMUPOBAHNE HAYYHOTO MUPOBO33PECHUS.

Xox padoThI:

1. IIpounraiiTe TeOpeTHUECKUI MaTepHa. 3ar0JHUTE TaOIUILY:
Memoowt noznanusa uzyuenusn Ouo0aN02UUecKUX 00veKmoa

Meton XapakTepucTUKa METo1a Hayka, ucnons3yromas JaHHbIA METOL

2. 3anuimTe OCHOBHEIE 3TAIbI HAY4YHOI'O UCCIICOOBAHUS.

KOHmpOﬂbele eonpocolt:

1. Ucnionb3yeTcst n METO1 HaOMIOIEHUsI B HACTOSIIIIEM BpEMEHH?
2. YeM dKCHIEpUMEHT OTIHYAETCS OT HAOIMIOIeHUS?

3. Uto Takoe rumnoTe3a u Teopusi?

4. [TpuBeauTe MpUMeEpbl HAYYHOTO UCCIIECAOBAHMUSL.

JlabopaTopnas padora Nel

«KarannTnyeckass akTHBHOCTD (pepMEHTOB (HAa MpUMepe aMHUJIa3bl)»

Heab: noka3aTh KaTaIUTUYECKOE JEHCTBHE OEIKOB — (PEPMEHTOB, TOKA3aTh UX BHICOKYIO
CHeHI/I(i)I/I‘—IHOCTB, a TaKXX€ 3aBHCHUMOCTDH UX HeﬁCTBHﬂ oT yCJ'IOBI/Iﬁ CpEabl.

Xoa padorhI:

1. IIpuroroBieHne pacTBOpa CIOHBI, COAEPIKAIEro (PepMEHT aMHUIIa3y.

* TiarenpHO NMPOMOJIOIIUTE POT BOAOK.

» HaGepute 2—4 M1 CIIFOHBI B MEPHBIHN ITWIHHID.

* Jlo6aBbTe B IMIMHAP BOABI 70 00bEMa 10 mit.

2. B nBe nponymMepoBaHHbIe MpoOupkH HaseiTe o 10 kamens pacTBopa Kpaxmasia.

3. B mpobupky Ne 1 BHecuTe 4 karau BoJbl (KOHTPOJB), a B mpobupky Ne 2 — 4 karmmu
pacTBopa CIIOHBI.




4. TlepememaiiTe W TOCTaBbTE Ha BOJASHYIO OaHIO WJIM B TEPMOCTAT Ha 15 MuMH mpu
temnepatype 37°C.

5. U3 npobupku Ne 2 Bo3pMuTE 4 Kamiu HCCIEAyeMOro BEIIeCTBa U BHECUTE HX B J[BE
pasHble MPOOUPKH (TI0 JIBE KaIUIM B KaXyt0). B oHy U3 HUX 100aBbTE KAILIIO pacTBOpa ioa B



nonauae kamus. B apyryro — xkammio pactBopa cyibdara meau () m 4 kammm pactBopa
THJIPOKCUA HATPHUS M OCTOPOXKHO HarpeuTte A0 KureHus. Te jke ACHCTBUS TpojeiailTe ¢

COJIEPKUMBIM KOHTPOJIBHOH mpooupku (Ne 1).

6. Hanumwure BbIBOL.

JlaGoparopHasi pabGora Ne2

«M3yyeHne cTpoeHHUs KJIETOK PACTeHHUl, ’)KUBOTHBIX, TPH0OOB U OaKTepuii moj

MHUKPOCKOIIOM Ha IrOTOBBIX MUKpOIIpenaparax 1 uxX OlnmucCaHue»

HCJILI O3HaKOMHTECS ¢ 0COOEHHOCTSIMU CTPOCHUA KIETOK paCTeHI/Iﬁ " J)XUBOTHBIX OPraHU3MOB,

OaxTepuii, TpuOOB MOKa3aTh NPUHLUIINAIBHOE €AMHCTBO UX CTPOCHUS U pa3Ivyusl.

1. PaccMOTpuTE rOTOBBIE MUKPONIPENAPaThl PACTUTEIBHOI, ;)KHBOTHOI, 0aKTepHAJIbHOW U
TpUOHOM KJIETKH M0l MUKPOCKOIIOM

CpaBHuTe 1Ba MUKpoIIpenapaTa. Pe3ynbTaTel cpaBHEHUS 3aHECUTE B TAOJHILY, B
COOTBETCTBYIOIIMX MECTAX [MOCTaBbTE 3HAKHU “+”° WU

¢ 9

Knerka

[MuTomma3ma

Snpo

[InorHas
KJIETOYHAas
CTEHKa

IImactunel

PacturensHas

JKusorHas

bakrepuanbHas

['pubHas

2. 3apucyiiTe pacTUTEJIbHYIO H )KHBOTHYIO KJIETKY

3. BbiOepuTe BepHble yTBep:kAeHUs1. [1TacTH Bl €CTh B )KUBOTHOM KIIETKE. SJpO €CTh TOJIBKO B

pacTuTeNbHOM KieTke. [{uTonnasma ecTh U B paCTUTEIBLHOM U B )KUBOTHOM KJIETKE.

PacturenpHas v )KMBOTHAs KJIETKAa UMEIOT €IMHBIA XUMAYECKUI cOCTaB. B pactutenbHON

KJICTKC IIJIOTHAas KJICTOYHAas CTCHKA.

4, Hanummte BbIBOA. UTO 00111€ro U B 4eM OTJINYHeE Y JAHHBIX KJIETOK.




JlabopaTopnasi padora Ne3

((HHGJ'[]O)ICHI/IC MHUTO3a B KIIETKaX KOHYMKAa KOpeIIKa JIYKa Ha NOTOBbIX

MHKpoOIpenapaTax»

HCJIL: PaCCMOTPECTH (baSBI MHTO34a B KJICTKaxX KOpCUIKa JIyKa, U3YyYUTh IIPOLECChI, IIPOUCXOAAIINEC

B KOXX1IyI0 u3 ¢as3.

Oo0opynoBanme: Tabnuna «®a3pl MUTO3a», TEKCT maparpada, MHUKpoIlpenapaT «MUTO3 B

KJICTKAaX KOPCIIKA JIYKa».

Xoxa paboThI:

1. PaCCMOTpI/ITC TOTOBBIN MUKpPOIIpEIapaT «MHUTO3 B KJIICTKAX KOPCIIKa JIyKa». Mo3keTe JU Bbl
OTBCTUTH Ha BOIIPOC Yto BHI BUIUTC B IIOJIC 3pCHUA MI/IKpOCKOHa?

2. Ilpocnymiaiite pacckas yuyuTems: «MUTO3, (ha3bl MUTO32.

3.3anoJiHATE MPOMYCKH B TaOJIHUIIE.

MHUTO3

®daza IIpoueccol

npogasza
3akaHumBaeTcss ~ oOpa3oBaHME  BepeTeHa  JCJICHHs.  XPOMOCOMBI
BBICTPAUBAIOTCS B DJKBAaTOPUAIBHOW TIUIOCKOCTH KJIETKH (MeTadasHas
MJIacTUHKA).  MUKpOTpYOOUKM  BepeTeHa  JCJICHMs  CBS3aHBI  C
LEHTPOMEPAMHU XPOMOCOM.

anadgasa

Tes10¢asa Ha nomrocax cobupaercsi ABa paBHOLIEHHBIX IOJIHBIX Ha0opa XpOMOCOM

PexoHcTpyupyroTcs uHTepdasHble sijipa JOYEpHUX KIETOK. XPOMOCOMBI
ne-cnupanusyrorcs. OOpa3syrorcs  sapbllIKU.  Paspymiaercss BepeTeHO
JeneHns. MaTtepuHcKas KJIeTKa AeJIUTCS Ha IBE J0YEpHUE

4. TpeHuHTr:

A) Kakas ¢a3za muto3a n300pakeHa Ha pUCYHKE 1101 HoMepoM 37

b) B xakyro u3 ¢a3 XpoMOCOMBI BHICTPAHUBAIOTCS 110 SKBATOPY, KaK OHA HA3bIBAETCS?

B) Ionx kakoii iudpoii o6o3HayeHa nepsas ¢paza MuTo3a?




I') Kak Ha3pIBaeTcs (pa3a B KOTOPOM BOKPYT Pa30IIEIIIUXCS K MOJTKOCAM XPOMOCOM, 00pa3yroTCst
siepHbIe 000JI0YKH, a caMa KJIeTKA JACIUTCS MEePETSHKKON MOYTH IMOIMO0JIaM U BCS €€ IUTOoIIa3Ma
¢ opranouiamu?

) 3anumuTe uudpol M0 NOPSAAKY, YIUTHIBAS MOPSAOK ACTCHUS MUTO3A.



5. Hammmmure BeIBO.

JlaGopaTtopHas padora Ne4

«M3yyeHune cTPOeHH MOJIOBBIX KJIETOK HA FTOTOBbIX MUKPONpenaparax»

Henb: U3y4uTh U CPAaBHUTH CTPOCHUE AULIEKIIETKU U CIIEPMATO30M1a, YCTAHOBUTD CBSI3b MEKIY
UX CTPOCHUEM U (DYHKIHSAMHU.

OO6opynoBanue: pUCyHKH. TaOIHIIBI

Xoja padoThi:

[TonoBble KIETKH (raMeThl) AKUBOTHBIX — 3TO SHIEKIETKHU U criepMaTo30uibl. OHU OTINYAIOTCS
CBOMMH pazMepaMu, CTpOeHHEM, (yHKIHSIMHU.

f A— Saeraerare DYHHLLLS
——————— —iemmBupgpaugan
Monebra—- |4 Ao — — — — - ErermuvecKns
== i L ermptanatt
Wedke —— L wy DX O —_—— —— — Mematamecnoss
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3
- ~ e,
Cpfﬂux.e —%ﬁ =
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X Boem —

puc.l Ctpoenue cnepmaro3onia

CrnepmMaTo30upl OTJIMYAIOTCS OT SWLEKJIETOK MEHBIIMMH pa3MepaMu U MOJBMKHOCTHIO. B
HEM pa3JIn4yaoT TOJIOBKY (COAEpKUT SAPO C HACIEACTBEHHOW HHQOpMarueil), meiky
(coep>KUT LEHTPHUOJb), XBOCT (COAEPKUT MUTOXOHIPUH, OOECIIEUHBAIOIIUE SHEPruen Juis
NBIDKEHUS).B mepenHeil 4acTi ToNOBKHM HAaXOAMTCS aKpocoMa (COAEPKHUT KOMILIEKC I onbpky,
KOTOPBII y4acTBYeT B paCTBOPEHUHU O00JIOUKH SUIEKIECTKH)



ML O K¥YPHLB, BCKPHTOE B HaAYaae€ MHKY-6aumum (Bua
cBeEpPXY):

f — xaaasm; 2— XeATOK; 3 — 3apPOABILLEBbN AMCK
[upy©Cumnkn).

puc.2 CTpoeHue SUIEeKICTKH MTULL

SiineKyIeTKN pa3HbIX OPraHU3MOB OTJIMYAIOTCS 0 pazMepy (y mbimu 60 MkM, y yenoBeka 200
MKM, y CTpayca HECKOJbKO CaHTUMETpoB). Ho y Bcex OpraHu3MoB pa3Mephl SIMIIEKIETOK Ha
MHOTO OOIIbIIIE, YEM pa3Mephl CIEPMATO30UA0B. B muTonnazMe SHIEKIETOK MHOTO puOOCOM,
UMEIOTCS MUTOXOHJIPHH, a TaKke OOJIbIIOe KOJMYECTBO 3aMacHBIX MHTATEIbHBIX BEIIECTB
(ckenTok). SApo comepkKHUT HacleNCTBEHHYH HH(opMmanuio. B oTivume T crepMaTo3ouna,
SUIEKIJIETKa MMEET P 3alIUTHBIX 000J04eK (y TTHIl 3TO CKOPJIYMOBAasi, IMOJCKOPIYIOBasi,
Oemouynast obosouku). B oTamume oT crnepMaro3ouja SIUAIEKIETKAa HEmoJABMXXHA. B sape
STMIIEKJIETKA W CIIEPMATO30M/1a HaXOIUTCS MOJOBUHHBINA (ramjionaHbIi) HA00pP XPOMOCOM, YTO
MO3BOJISIET TIOCIIE€ OTUIOIOTBOPEHHUSI BOCCTAHOBUTH XPOMOCOMHBIN HAbOp BUAA.

Xoa padoTthI:

Hcnionb3yst pucyHKH, KpaTKYyIO TEOPHIO, MaTepHuall yueOHHKa, 3aTI0JIHUTE TaOIHUILy:

IIpusnaxu Cunepmaro3zoung

Sliinexierka

Crtpoenune u ¢opma

ITonBr>xHOCTE

3arac NuTaTenbHBIX BCIICCTB

Pazmep

YucIeHHOCTh

Ha6op xpomocom

KoHTpoJibHbIE BONIPOCHI:

1) MMoyemy sHTICKIIETKA U CIIEPMATO30U ] UMEIOT B sIJJpe TaryIONIHbIA HA0Op XpOMOCOM?

2) J171st uero B SHICKIIETKE HAXOIUTCS KEATOK?
3) 13 kakux yacTel COCTOUT CIIEPMATO30MT?

BriBon:

1) IlomoBBIC KIIETKH — 3TO...




2) B oTnnume ot SIMUEKIETKH, CIEPMATO30H/I. ..
3)siinexiieTka ¥ criepMaTo30u UMEIT CXOACTBO. ..



JlabGopaTopHasi padora NeS

«/3y4yeHnne pe3yJbTaTOB MOHOTHOPU/IHOIO ¥ JUTHOPUAHOTO CKPeELMBAHUS)

Heapb. M3yuynTh 3aKOHOMEPHOCTH MOHOTHMOPHIHOTO U AUTHOPUIHOTO CKpEIIMBaHUS,

HAY4YUTBCA ONPCACIATH I'CHOTHUII U (beHOTI/IH IMOTOMCTBA II0O T'CHOTHILY pO,Z[I/ITeJ'IeI‘/'I; 3HaTb
MCXaHU3MBI HACJICAOBaHNA HEKOTOPBIX IIPHU3HAKOB, HEC IIOAYHMHAIOIINXCS 3aKOHaM MeH,I[eJ'Iﬂ, n
YMETb MOJCIUPOBATL IOTH MCXAHU3MBbI JIs1I IPABUJIIBHOI'O IIPOTHO3HPOBAHUA IIPOSABIICHUS
IIPU3HAKOB B IIOTOMCTBC;, HAYYUTHBCA BBIABIIATL IIPU3HAKHU, CHOCINICHHBIC C II0JIOM H
MMPOABJIAIOIIUECA B CHIIY 3TOI'O0 HMCKIIOYUTCIBHO WKW HNPEUMYIICCTBCHHO TOJBKO Yy OJHOI'O

I10J1a.

OOopynoBanne W Marepuajbl. TaOmuipl: MOHOTUOPHIIHOE  CKpPEIIUBaHUE;
JTUTHOPHUIHOE CKPEIIMBAHUE; aHATM3UPYIONINE CKPEIIMBAHUE; B3aUMOJICHCTBUE AJUICIBHBIX H

HEAJJICIIbHBIX I'CHOB,; MCTOJNYCCKHUC mocoous.

IHopsiiok BbINOTHeHHs1 padoThI: 1) perieHue 3agay, MOJACIUPYIOLIMX 3aKOHOMEPHOCTH
MOHO- W JUTHMOPHIHOTO CKpEIIMBAHMUS M B3aMMOJCHCTBHUS TE€HOB; 2) pELIEHUE 3aJad Io

CHCIIIICHHUIO I'CHOB.

3aganue 1. O0pazoBaHue raMeT NPU MOHO-, IW- M NOJIUTHOPHIHOM CKpelIBAHNHU.

3a0aua 1. CKoAbKO TUIIOB raMeT o0pa3yroT ocodu ¢ reHoTunom AA?, ¢ reHoTunoMm Aa?,

¢ rerorurnioMm bb?

3aoaua 2. CkoybKO THUIIOB rameT o0pa3yeT 0coOb: a) TOMO3UIOTHAs 1O JTOMHUHAHTHOMY

reHy? 0) TOMO3UTOTHAs IO PEIECCUBHOMY T€HY? B) T€TEpO3UTOTHAs?

3aoaua 3. Kakue rameTsl 00pazyet ocodb, umeromas renotun AABBCCDD?

3ananue 2. OnpenesieHue reHOTUNA U GEHOTHIIA TOTOMKOB 10 T€HOTHITY POAUTEICH

NPH MOHO- ¥ TMTHOPUAHOM CKpelBaHUM.

3aoaua 1. Y TOMaTOB T'€H, ONPENESIONINI KPACHYIO0 OKPAcKy IJI0J0B, JOMUHAHTEH IO
OTHOIICHMIO K T'eHy kenToi okpacku. [lomyyennsiit u3 ruOpuaasix cemsH 3021 kycT TomaTroB
HMEJ JKEeNTYI0 OKpacky, 9114 — kpacHyI0: a) CKOJIBKO FeTepO3UTOTHBIX pacTeHuil B paccaze? 0)

OTHOCHUTCA JIM IIPU3HAK (OKpaCKa TOMaTa) K MCH,Z[CJ'II/IPYIOIJ_II/IM?

3a0aua 2. T'en 4YepHOW OKpacKH Tela KPYMHOTO POTaTOro CKOTa JOMUHHUPYET Hal
TCeHOM KpacHOW Okpacku. Kakoe TOTOMCTBO MOXHO OXHIATh OT CKPCUIMBAHHS: a)
TeTePO3UTOTHBIX 0COOCH KPYIMHOTO poratroro ckora? 0) KpacHOro ObIKa M T€TEPO3UTOTHBIX

KOpOB?



3a0aua 3. Y d4enoBeka TEH, BBI3BIBAIONIMN OAHY W3 (OPM HACIEACTBEHHOM
IJIYXOHEMOTBI, PEIECCMBEH IO OTHOIICHUI0O K TeHY HOPMaJbHOIO CiIyXa: a) KakKoBa

BEPOSITHOCTh POXKJIECHUS OOJIBHBIX JIETEeH OT Opaka IeTepO3UrOTHBIX poauTenei? 6) oT Opaka



TIIyXOHEMOM JKEHIIMHBI C HOPMAaJbHBIM MYXYMHOM pOOWICS TJIYyXOHEMOH peOeHOK.

Omnpexnenute reHOTUIT POAUTEIIEH.

3a0aua 4. Y MOpCKUX CBHHOK BHXpacTas (pozerouHas) mepcTh (P) momuuupyer Han
rnaakon (p), a yepHas okpacka tena (B) mam Genoit (b). ['omo3urotHast po3eToyHast yepHas
CBUHKA CKpEIlleHa C IIaJKOMIEPCTHONU OeNoil CBUHKOM: a) KaKoWi TeHOTHN U (eHOTUIl OyAeT y
notomctBa F1 m F2? 0) xakas 4acTh pO3ETOYHBIX HYEpHBIX ocobell moromcTBa F2 Oymer

TOMO3UTOTHA IO 000MM MpU3HaKam?

3a0aua 5. Y genoseka 6au30pykocTh (M) IOMUHUPYET HaJ HOPMAJIbHBIM 3peHreM (M),
a kapue rmasa (B) — manm romyobimu (D): emuHCTBeHHBINM PeOCHOK ONM30PYKHUX Kaperyia3bix
poauTenei MMeeT roiyobie ria3a U HOpMaibHOE 3peHHe. ONpenesinTe TeHOTHIIBI BCEX TPeX

YJICHOB 3TOH CEMbH.

3aoaua 6. Y KPYIMHOI'0 poraroro CKOTa TI'€H KOMOJOCTH JOMUHHPYCET HaJd TI'CHOM

POoraTtoCTu, a rcdH 4CpHOro UBCTa HaJa KpaCHbIM. O06e Imapbl 'CHOB HC CLCIIJICHHBIC!

a) CKPEIIMBACTCS TETePO3UTOTHBIN M0 O0OMM MPU3HAKAM YEPHBIH KOMOJIBIH OBIK C TAKOH Ke
kopoBoi. Kakumu okaxytcst Tensara? 0) B xo3siictBe oT 1000 poraTblx KpacHBIX KOPOB

noirydeHo 984 TeneHka, u3 HUX KpacHbIX — 472, komoibix — 483, poraterx — 501.

OHpeI[eJ'II/ITe T'CHOTHIIbBI pO,Z[I/ITCJ'IeI\/’I U ITPOLCHT YCPHBIX TCJIAT.

JlabopaTopuas padora Ne6

«H3yyenne MoauPUKAMOHHOM M3MEHYUBOCTH, IOCTPOCHUE BAPHALIMOHHOI'0
pPsiia 1 BApDMALMOHHO KPUBOD)

eab: TO3HAKOMUTHCSI ¢ 3aKOHOMEPHOCTSIMH MOAU(DHUKAITMOHHON M3MEHUYMBOCTH, BBIPa0OTATh
YMEHHS  CTPOMTb  BapUAallMOHHBIA  psg  ©U  rpaduK  HM3MEHYMBOCTH  H3Yy4aeMOro
NpU3HAKA; BBIYUCIIATE CPENHIOI0 BEIUUNHY IIPU3HAKA, ONPENEIIATh HOPMY PEaKInU
OobopynoBanue: pocTomMep, pyJeTKa, KapaH/alll, JUHEHKa

Xoa padorhI:

1. H3mepbTe pOCT KaXKJIOTO IMIKOJIBHUKA B KJIacCe ¢ TOYHOCTHIO JI0 CAHTUMETPA, OKPYTITHB
UQPHL

2. Pacronmoxute JaHHBIE B HOPSAKE HApacTaHWs BEJIWUYMHBI MPHU3HAKA, IOJYYUTE
BapUAIMOHHBIN PSJI ¥ 3aIUIIATE TaHHBIC BAPHAIIMOHHOTO Psiia B TaOIHITY.

Ka)KI[OG KOHKPCTHOC 3HAYCHUC NU3Yy1aCMOTI'O ITPU3HAKAa HA3bIBAIOT eapuanmoﬁ V

Tao6muma Ne 1



Ne

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

VBapuaHnt
(poct
CM)




3. Crpynmupyiite moiydeHHbIe MUGPBI, KOTOPBIE OTIMYAIOTCS JPYr OT Apyra Ha 5 cM.
(mammpumep, 150-155 cm, 156-160 cm, 161-165 cm.).
4. TloacuuTaiiTe KOJUYECTBO YYCHHKOB BXOJSIIMX B KAXKIYIO TPYIIy U 3alOJHUTE
TaOJIHILy.

Yacmoma écmpeuaemocmu OTICIbHBIX BapuaHT o0o3HavaeTcst OykBoit P

Tao6muma Ne 2
Vv BapHaHTa 150 156 161 166 - 171 - 176 181 -186
poct (cMm) - - - 170 175 -

155 160 165 180

P JacToTa
BCTPEYAEMOCTHU
(KOIMYEeCTBO
YUaIIIXCsl)

5. IlocrpoliTe BapualiMOHHBIN psI.
C aT0i1 1Eenbio:
- 10 OcH a0CIHCC OTIOKUTE HAa OJMHAKOBOM PACCTOSIHUU KOJIMYECTBO YUAIUXCS;
- TI0 OCH OpJIMHAT OTJIOKUTE YMCIIOBBIE 3HAYCHNUS IPU3HAKA (POCT)
[Tpumep:

BapUaUUOHHDbIW pAj

P
185 >

% obd
17 >4
pocr
PO PPN
5 * 9004

KONMAECTEO YUALUMXCA

6. ITocTpoiiTe BapHallMOHHYIO KPUBYIO
Ha ocHOBaHMM BapuallMOHHOIO pPsia CTPOUTCS 6APUAUUOHHAA Kpueéas — Zpaguueckoe
omoopasicenue 4acmomasl 6Cmpeuaemocmu Kaxrcooi 6apuannol.

C J3TOH LETBIO:

- o ocu abcuucc OTJIOKHUTE Ha OJIMHAKOBOM DPACCTOSIHUM OT/AEJIbHBbIE BapuUaHThl pocTa B
HapacTaroleM MOPSIIKE;
- 110 OCH OpAHHAT OTJIOKHUTEC YHMCJIIOBBIC 3HAYCHHM A, COOTBECTCTBYIOIIUEC YACTOTEC ITOBTOPSACMOCTHU
Ka)KJI0M BapUaHTBI

ITpumep:



BapuayunoHHas Kpusas

7 s

Puacrora
BCTPEUIACMOCTH

3 &

2

e

-

V sapmanta (pocr)

T T T T 1

5 156-160 161-165 166-170 171-175 176-180 181.-185

7. BpluncnuTe cpeaHIO BEIMUMHY IPU3HAKa (CPEAHUN POCT YICHUKOB).
Cpennee 3HaueHHUE MPU3HAKA BCTPEYACTCS Yallle, a BapHAalllK, 3HAYUTEIILHO OTIIHYAIOLTUECS OT

HEero — ?HaqﬂTEWBHO pe>1<e. 9TO HA3bIBACTCIA HOpMaJ'ILHLIM paCHpeI[eJ'IeHI/IeM.
> (VIIP)
M= o

T

M — cpennee 3HaueHNE TPU3HAKA
V — 3HaueHue BapUaHThI

P — gacTora BcTpeuyaeMOCTH BapUaHThI
N — o0I11ee YMCI0 BapuaHT BapUaAIllMOHHOTO psijia

8. Ompenenurte HOPMY PEaAKIMH U IIUPOTY HOPMBI PEaAKIINH.
Hopma peakyuu

OnpeﬂenHTe wupomy HOpMbL peaKuuu NJisl OTOTO U3 MAKCUMAJIBHOI'O 3HAYCHUA ITPU3HAKa
BBIYHMCIINTEC MUHHUMAJIBHOC.

max-min=
BoiBoanbI:

1. JInuHa BapuaIlMOHHOTO psifia CBUJETENIbCTBYET O ...
2. I'papraeckrm BeIpakeHHEM MOAH(PUKATMOHHONH H3MEHYHBOCTH NIPU3HAKA SIBIISIETCS. . .
3. Ilpenensl BapualiMOHHON U3MEHYMBOCTH IPU3HAKA OIPAaHUYEHBI

JlabGoparopHasi pabGora Ne7

«AHaJIM3 MyTaumii y 1po30¢uJibl Ha FOTOBBIX MHKPOIIpeNnapaTax»



KontposbHnas padora Ne 1 (BxoaHas)
1 BapuaHTt

K kaxxnomy u3 3apanuii A 1 — A10 1aHbl YeThbIpe BAPUAHTA OTBETA, U3 KOTOPBIX TOJIbKO
O/IMH NMPABUJIbHBIN:

A 1. Kakoii opraHoun| KJI€TKH 10 CBOEH ()yHKIIMU MOKHO CPAaBHUTH C KPOBEHOCHOM CHCTEMOM
MIO3BOHOYHBIX KHUBOTHBIX?

1. Knetouynyto memOpany 2. DHIomiazMaTuyeckyio cetb 3. Bakyons 4. Pubocomy
A 2. O6pa3oBaHK€ HOBBIX BUIOB B IIPUPOJIC TPOUCXOINT B PE3YIbTATE

1. PerynspHbIX CE30HHBIX H3MEHEHUN B IPUPOJIE
2. Bo3pacTHBIX (PU3HOTOrHYECKUX H3MEHEHUH 0COOCH



3. [IpupogooxpaHHOU AEATETLHOCTH YeTI0BEKa
4. B3auMoIeHCTBYIOMUX ABMKYITUX CHJI ((PaKTOPOB) IBOJTIOIIUN
A 3. Kakas Hayka n3y4aeT XUMHUECKHI COCTaB, CTPOCHHE U MPOIECCHI JKU3HEIEATEIbHOCTH

KJIETKH
1. Tucronmoruss 2. Omb6puonorus 3. Dxonorus 4. Lurtonorus

A 4. Kakoe cBOWCTBO XapaKTEPHO ISl )KUBBIX TEJ IPUPOJIbI — OPIraHU3MOB B OTIMYHE OT
00BEKTOB

HEXMBOW PUPOAbBI?
1. Poct 2. JIBmwxenne 3. Putmuunocts 4. Pa3zapaxxumocTtb

A 5. CX0JCTBO CTPOEHUS KJIETOK aBTOTPOQPHBIX U TeTePOTPOGHBIX OPTraHU3MOB COCTOUT B
HAJIMYUU Y HUX

1. Xnopomnactos 2. [Tnazmatudeckoit MemOpanbl 3. O00I0YKH U3 KIETYATKH
4. Bakyouieli ¢ KIIETOUHBIM COKOM
A 6, Koro u3 nepe4rncieHHbpIX yYeHbIX CUATAIOT CO3AAaTENIeM SBOIONMOHHOTO YICHHs?

1. L.1. MeunuxoBa 2. JIyu [lactepa 3. H.W. BaBunosa 4.4Y. JlapBuna
A 7. Kakas nienb nutaHusi COCTaBiIeHa MPaBUIbHO

1. ky3HEeUnK------------- pacTeHue-----JArymkKa--------- 3Mes ---------- XUIIHAS NTULA
2. pacTeHue----- KYy3HEUHK----------~ JATyIIKa---------3Mesl XUIIHAs NTULA
3. IATyImKa------- pacTeHHe-----Ky3HEeUHK------- XUIIHAS NTHLA ----- 3Mes

4. Ky3HEeHYUK------- 3Mesi--- XMILIHAsg NTULA ------- JATYIIKA------=-~ pacteHue

A 8. Kakoe u3mMeHeHHe He OTHOCST K apoMopho3y

1. XKuBoposxaeHue y MIeKONUTAIOIINX

2. IIporpeccuBHOE pa3BUTHE FOJOBHOTO MO3ra y IPUMaTOB

3. IlpeBpaieHre KOHEYHOCTEH KUTOB B JIACTHI

4. ITocTosiHHAs TeMmepaTypa Tesla y NTULl ¥ MIEKOIMUbTarOIUX.

A 9. [Ipy MOHOTHOPUAHOM CKPELIMBAHUN PELECCUBHBIM MPU3HAK MPOSBUTCS B PEHOTHIIE Y

MOTOMKOB BTOPOT'O TOKOJICHUS
1.75% 2.10% 3.25% 4.50%
A10. K 0cBOOOXK/1€HHIO SHEPTHUH B OpPraHU3Me NPHUBOIUT

1. OGpazoBaHye OPraHUYECKUX BEIIECTB

2. lndy3ust BeniecTs uepe3 MeMOpaHbl KIIETOK

3. OKkuciieHue OpraHnvYecKux BEIIECTB B KJIETKaxX Tena

4. PaxJio)keHHEe OKCUTEMOTJIOOMHA /10 KUCIIOpOia ¥ TEMOTJIO0NHA

IIpu BoinoiHeHun 3aganmii B 1. — B 3. 3anummure HoMepa Tpex NpaBUJIbHBIX OTBETOB

B 1. CxonHoe cTpoeHnE KIETOK KUBOTHBIX U PACTEHUI CBUJIETEIbCTBYET

1. 06 ux poxactee
2. 00 OOUTHOCTH X MPOUCXOXKICHUS
3. 0 IPOMCXOXKIECHUH PACTEHUH OT KUBOTHBIX
4. 00 BX pa3BUTHH B MPOIECCE IBOIOIUN
5. 0 eAMHCTBE PacTUTENILHOTO U )KUBOTHOTO MUpa 6.



6.

0 MHOT'000pa3uH UX OPraHoOB M TKaHEH

B2. CxoactBo TpuOOB U JKUBOTHBIX COCTOUT B TOM, YTO

S

6.

OHM CTIOCOOHBI MUTATHCS TOJBKO TOTOBBIMU OPTaHUYECKUMHU BEIIECTBAMU

OHU PaCTyT B TEUCHUHU BCEHl CBOEH KU3HU

B UX KJIETKaX COJIEpPKaTCs BAKyOJIU C KJIIETOUHBIM COKOM

B KJIETKaX COACPKUTCS XUTUH

B UX KJIETKaX OTCYTCTBYIOT CHEIUATN3UPOBAHHBIE OPTaHOU bl — XJIOPOILIACTHI
OHH Pa3MHOKAIOTCS CIIOPAMU

B3. Cpem/l IIPUBCACHHBIX HUXKE OIMMCaHUM HpI/ICHOCO6HeHHOCTI/I OpPraHnu3MoB K YCJIIOBUAM
BHEIITHEH Cpcabl HaI/I,I[I/ITC TE€ U3 HUX, KOTOPEBIC CHOCO6CTBYIOT IEPEHECCHUIO HEAOCTAaTKA BJIArH.




1. JIMCTbs KPYIHBIE, COAEPIKAT MHOI'O YCTBHII, PACIIONOKEHHBIX HA BEPXHEHN IOBEPXHOCTH
JINCTA.

2. Hanuune ropOoB, 3alI0JTHEHHBIX JKUPOM Y BEpOIIIOIOB, WIIH OTIOKEHUS KUPA B
XBOCTOBOM YacTH Y KYpJIOUHBIX OBEII.

3. IIpeBpaiieHue TUCTHEB B KOJIIOYKH U CHJIBHOE YTOJIIICHUE CTE0JIs1, COEPIKAIIEero MHOTO
BOJIBL.

4. JIucTormaj OCeHbIO.

Hannune Ha TUCThSX OMyIIEHMS, CBETIIbIN IIBET Y JIUCTHEB.
6. IIpeBpaiieHue yacTu cTediis B «JIOBUMM anmnapar» y pacTeHUM, MUTAIOIUXCS

HACEKOMBIMH.
B4. YcraHoBHUTE COOTBETCTBHUE MEXAY POLIECCAMHM, XapaKTEPHBIMHK ISl JOTOCHHTE3A U

o

OHCPIreTUYCCKOI0 oOMeHa BC€IICCTB.

ITornomenue ceera

OxwuciieHue NTUPOBUHOTPATHONW KUCIOTHI

Boiaenenue yriiekuciaoro raza u Bojbl

Cunre3 moiiekyn AT® 3a cueT XUMUYECKON SHEPIUU
Cunres moniekyn AT® 3a cueT sHepruu cBera

oD

1. JHepreTnyeckunii obmeH
2. ®oTocmHTE3

6. CuHTE3 YIJIEeBOJOB U3 YIJIIEKUCIIOro ra3a
B5. YcranoBure, B Kakoil XpOHOJIOTHYECKOW MTOCIEN0BATEIBHOCTH MOSIBUJINCh OCHOBHBIE

IpyNIbl pacTeHUN Ha 3eMiie.

A) ronoceMeHHbIE
b) uBeTkoBBIC

B) nanopotHrkoo0pa3Hbie
I') ncunogutsl

J1) Bomopocnu

KonrtpoJabHnas padora Nel (Bxoanast)
2 BapuaHT

K kaxxaomy u3 3aganuii A 1 — A10 1aHbl YeThbIpe BADHAHTA 0TBETA, H3 KOTOPBIX TOJIBKO
O/ H NPABUJIbHBIN:

Al OpFaHI/ISMLI, CIIOCOOHEBIC caMu CHUHTC3UPOBATH OPTaHUYCCKUC BCIICCTBA U3
HCOPTaHNYCCKUX, HA3bIBAOTCA:

1. Anaspobamu 2. ABToTpodamu 3. Aspobamu 4. I'ereporpodamu
A 2. [lokpoBUTEIHCTBEHHAS] OKpACKa 3aKJIFOUAETCS B TOM, UTO:

1. Okpacka KUBOTHBIX SIpKasi K COYETACTCS C UX STOBUTOCTHIO MIIM HEMTPUSATHBIM 3alaxoM
2. Okpacka >KHBOTHOTO CIMBAETCSI C OKpAaCKO OKpy:karotiero (hona

3. Teno MoKphITO MATHAMH HEMPABHIIBHON (DOPMBI U TIOJIOCAMHA

4. CriuHHas CTOpOHA TeJla OKpallieHa TeMHee OPIOIIHOM.

A 3. K opraHnyeckuM BEIIECTBAM KJIETKH OTHOCSITCA:

1. benku v munuabl 2. MuHEpanbHbIE COJU U YTIIEBOIBI

3. Bona u HyKkienHOBBIE KUCIIOTHI 4. Bee nmpaBuibHO

A 4. bnarogaps perukaunu JIHK ocymectisercs:




1. Perynsuus 6nocuHTe3a Oenka

2. PacuiernieHue ClI0XKHBIX OPraHUYECKUX MOJIEKYJT

3. Ilepenaya HacneacTBeHHON MH(pOpMALIUU

4. KonmupoBanue uHGpopMaIii HeoOX0IMMOM 1J11 CUHTE3a CI0KHBIX BEIIECTB
A 5. J1nst MOoaupUKAITMOHHON N3MEHYHBOCTH XapaKTEPHO:

1. Ona npUBOIUT K U3MEHEHHIO T€HOTUIIA

2. I3MeHeHus1, TOSIBUBIIIAECS B PE3YJIbTAaTe HEE, HACIETYIOTCS



3. OHa Hcronb3yeTcs i CO3aHHsI HOBBIX COPTOB PacTEHHMA
4.V xax/10ro npru3HaKa OpraHu3MOB CBOSI HOpMa peakuu
A 6. OcHoBHas 3acinyra Y./lapBuHa 3aKJIFO9aeTCsl B TOM, YTO OH:

1. O6wsacHun npoucxoxaeHus xu3nu 2. Co3uan cucteMy Ipupozbl
3. YcoBepieHcTBOBaI MeTOIbI ceeKuu 4. OOBACHUII TPUYUHBI IPUCIIOCOOIEHHOCTH

OpraHU3MOB

A 7. OCHOBHOH 2BOJIIOITUOHUPYIOIIEH SAMHUIICH B [IAPCTBE KUBOTHBIX SIBISICTCS:
1. CemeiictBo 2. [lomymnsmusa 3. Kimace 4. OcoOb

A 8. OTinuneM KUBBIX CUCTEM OT HEXUBBIX MOXKHO CUUTATH:

1. Mcnosp30BaHUE KUBBIMHM CHCTEMaMH SHEPTUU Ha MOJIJCPIKaHUEe CBOETO POCTa M Pa3BUTHS
2. Paznmuumsi B XUMHUYECKUX JIEMEHTAX, U3 KOTOPBIX COCTOSIT CUCTEMBI

3. CiocoOHOCTb K nBUkKEHUIO 4. CLIOCOOHOCTH K YBEJICUECHUIO MACChI

A 9. K 6notndeckum (akTopam BO3JACHCTBUS CPEJIbl HA OPraHU3M OTHOCHTCS:

1. 3arpszHenue atMocdepsl MPOMBIILIEHHBIMU BiOpocamu 2. [loxonoganue
3. BerranteiBanue TpaBsl B apkax 4. 3aTeHEHUE PACTCHHI HUKHETO sipyca PaCTeHUSIMU

BEPXHETO sipyca
A10.Oprannyeckue BemiecTa npu ¢poTocuHTe3e 00paszyrorcs u3: 1. benkos u yrineBoaoB
2. Kucnopona u yrinekucioro ra3a 3. Yraekucioro ra3a u Boasl 4. Kuciopoaa u Bogopoaa

Ipu BoinoHenun 3aganuii B 1 — B 3 3anummTe HoMepa Tpex NPaBWILHBIX 0TBETOB
B 1. Bo Bpems meradassl | mpoucxonsr:

1. Cnupanuzanus 1 0OMEH y4acTKaMy TOMOJIOTHYHBIX XPOMOCOM

2. IlpukperieHne K eHTpOMepaM XpOMOCOM HHUTEH BepETEeHA JICIICHHS

3. OxoHuyaHue GOPMHUPOBAHUS MUTOTUYECKOTO anmapara

4. Konbroraiusi FOMOJIOTHYHBIX XpPOMOCOM

5. BeicTpanBaHue GMBaJIEHTOB XPOMOCOM Ha 3KBAaTOpE KJIETKU ¢ 00pa3oBaHHeM MeTadazHOil
IUTACTUHKHU

6. Jlenenue XxpoMaTua U UX PaCXOKJICHUE K IOII0CAM KIICTKH

7. Pacxox1eHre TOMOJIOTUYHBIX XPOMOCOM K MOJIIOCaM KJIETKU

B2. B yem nposiBiisieTcst CXOACTBO pACTEHUN U TPUOOB

pacTyT B TEUEHUE BCEU JKU3HU
BCACBIBAIOT BOJLY M1 MUHEPAJIbHBIE BEIIECTBA IOBEPXHOCTHIO TEIA
pPacTyT TOJIBKO B Ha4aje CBOETO MHAUBUIYAJIbHOIO PA3BUTHUS
MMATAFOTCS] TOTOBBIMU OPTaHUYECKUMU BEIIECTBAMHU
SIBJISIFOTCS IIPOU3BOAUTEIAMU B DKOCUCTEMAX

6. MMEIOT KJIIETOYHOE CTPOCHUE
B3. Cpeau npuBeeHHBIX HIKE MPUCTIOCOOJIEHUH OpraHu3MOB

apr bR

BbIOEpUTE NPEAYNPEKIAIONIYIO OKPACKY:

sIpKasi OKpacka 00KbHUX KOPOBOK

YCPCAOBAHUC APKUX ITOJIOC Y HIMCIIA
YepeoBaHHe TEMHBIX M CBETIIBIX TI0JIOCY 3¢0pbI
SAPKUC IIATHA AHOBUTBIX 3Mel

OKpacka xupada

oD E



6. BHEIIHEE CXOJICTBO MyX C OCAMH
B4. YcranoBuTe COOTBETCTBHE MEXKAY IMPU3HAKaMH OOMEHA BEIIECTB U €0 ITalaMu.
A.BemecTBa OKUCIAIOTCH

b.BelecTBa CHHTE3UPYIOTCA

B.OHeprus 3anacaercs B Mosekyinax ATD
I".OHeprus pacxonayercs

J1.B poriecce y4acTBYOT puOOCOMBI

E.B npouecce y4acTByrOT MUTOXOHIPUH



1. NnactMyecknin obmeH 2.JHepreTMyecknini obmeH

B5. YcranoBute, B KakOil XpOHOJIOTHYECKOM MOCIIEI0BATEIBHOCTH
MOSABUJIMNCH OCHOBHBIC I'PYIIILI )KUBOTHBIX Ha 3emie.

A YieHucTOoHOTHE b.KuiieunonosoctHelie B.3emHOBOIHEBIE

I.Pe16p1  J1.ITTHIrer

Ko orBeToB:
1 BapuaHT

A1-2; A2-4; A3-4; Ad-4; A5 -2; A6 -4; A7
-2; A8-3; A9-3; A10-3. B.1. - 125; B 2. -
145; B3- 234. B4-211122; B5 -122112; B6-
JITBAB

2 BapuaHT

Al-2; A2-2; A3-1; A4-3; A5 -4; A6 -4; AT -2; A8-1; A9-4; A10-1.

B 1.-235; B 2. -- 126; B3-124; B4-212112; B5-121212; B6- AI'B/]
Kputepun ounenok:

«5» - 1 ommOka

«4» - 2-7 omboK

«3» - 8-13 ommbok

«2» -14 ommOoK 1 OoJIee.



