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[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpernogaBaHus
yuebHoro npeamera «bruoyorus» U OCHOBHBIX MOJIOKEHUHN (henepanbHoi pabouell mporpaMmbl
BOCTIMTAHHUS.

VYuebnsiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHI».
Cormacao mnonoxenusim PI'OC COO mnpodwibHbIe y4eOHBIC MNpPEIMEThI, H3y4aeMbie Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M MPHU3BAaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHHUM MPOPECCHOHANBHBIM U BBICHIMM oOpa3oBaHHeM. B To xe Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3ajad, CBA3aHHBIX ¢ MpodopueHTaruein
00yJaromUXCsl U CTUMYJIMPOBAHUEM HHTEpPeca K KOHKPETHOW 00JIACTH HAyYyHOTO 3HAHUSA,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «buonorus» Ha yriy0iaEHHOM ypOBHE, ONpenesieT 00s3aTelIbHOEe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO pas3ienaM U Temawm,
pacnpeziefieHue 1o KjlaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPSIMETHBIX W BHYTPHUIIPEJAMETHBIX CBsI3€H, JIOTMKM Yy4eOHOIro Mporiecca,
BO3pACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamMMe mo OMOJIOTHH peaqu30BaH MPUHIIUIL
MPEEMCTBEHHOCTH C HW3y4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO O0IIEero o0pa3oBaHus,
Omaromaps uyemMy TMpOCMaTpHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAyoIlee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWKA, OPUCHTHPOBAHHBIX Ha (OPMHUPOBAHHWE €CTECTBEHHO-HAYIHOTO
MHUPOBO33PEHUS, IKOJIOTHIECKOTO MBIIUICHUS, TPEJCTaBICHUNA O 3A0pOBOM 00Opas3e KHM3HH, Ha
BOCIIMTaHHE OEPEKHOTO OTHOIICHHUS K OKpPYKAIOIIeW MPUPOTHOW cpene. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH Yy4eOHOro mpenMera «buonorus» B peamu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM U HPEAMETHBIM
pe3yapTaTaM o0ydeHus ¥ B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOMN
JESTENIbHOCTH OOYy4YalolUXCcsi MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYECKOro oOpa3oBaHHs Ha
YpOBHE CpeaHero oo01ero oopazoBaHusl.

VY4eOHblii npeamer «buonorusi» Ha ypoBHE CpeAHEro OO0IIero oOpa3oBaHUs 3aBepIIacT
Ouonornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH HA PaCIIMPEHUE W YriyOIeHne 3HaHUH
00ydJaromuxcsi O JKUBOM TPUPOJE, OCHOBAX MOJICKYISIPHOM W KJIETOYHOW OHOJIOTHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

N3zyuenne yuebHoro mpeamera «bromorus» Ha yriayOJlieHHOM YpOBHE OpHEHTHPOBAHO Ha
MOATOTOBKY OOYYalOMUXCSl K TOCIEIYIONIEMY TOJYYSHUI0 OHOJOTHYECKOTo OO0pa3oBaHUs B
By3aX M OpPraHM3aIMsIX CPEAHEro MPOoQecCHOHANBHOTO 00pazoBaHus. OCHOBY €ro coAepKaHUs
COCTaBIISIET CHUCTEMa OMOJOTMYECKMX 3HAHUH, MONYyYEHHBIX MPU H3YYCHHH OOYUYaIOUTIMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTHM Ha YpPOBHE OCHOBHOTO OOILEro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYalOT pa3BUTHE. TakK, pacCIIUPEHBI U YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSIX JKU3HH, JOMOJHHUTEIHHO BKIIOUYEHBI OWOJIOTHUYECKHE CBEACHHS



MPUKIATHOTO M TMOMCKOBOTO XapaKkTepa, KOTOPhlE MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocieayomero Beidopa mnpodeccun. BozMokHa Takke MHTErparisi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOTYICHHBIMU 00YUJaIOMIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHuto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHMYECKOT0 MHupa Ha 3emiie, COXpaHEHHs OHOJOTrHYecKOro pazHooOpas3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTHH, aKTyaJU3UpPYIOTCS 3HAHUS OOydYalomuxcs MO OOTaHWKE, 300JI0THH, AHATOMHH,
¢duznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yY€HHUE, OCHOBBI HKOJIOTUU H
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTUYECKMX TEOpPUM M 3aKOHOB, WJEH, NPUHLMIIOB U IPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHOJOTUM, NMPUKIATHBIX acleKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OMOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpWEH CTAaHOBIEHHUS M Pa3BUTHs TOW WIM WMHOU
o0nacTu OMOJNIOrMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXkHBIX YUEHBIX B PEIIEHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

[lenp u3yueHus yuebHoro npenmera «buosjorus» Ha yriayOn€HHOM ypoOBHE — OBIa/ICHUE
00y4JaroIMMHUCS 3HAHUSAMU O CTPYKTYpPHO-(QYHKIIMOHAIBHOM OpraHU3allii >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHrne YMEHHUI UCII0NIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUHU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BbIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUs.

JlocTikeHue 1enu u3ydeHus: yuyeOHoro npenmera «buonorus» Ha yriyOa€éHHOM ypoOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHSIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U ITpaBHIIaX,
COCTABJISIIOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYIH) KapTHHYy MHpa; O CTPOCHHH,
MHOTOOOpa3uu U OCOOEHHOCTSIX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHW3M, MOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydJaromuxcs €  METOAaMH  TO3HAHUS  KMBOH  TPUPOABL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISpHOU U KIETOYHOM OuoJioruw,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHH U CUHTETHYECKOMN
OMONIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOAAMU  CaMOCTOSTENILHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B Jaboparopuu M B IpHpone (HaOloJaeHHe, H3MEpeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHHE OOYYaIOUUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIIHIO; TIOIH30BATHCS OMOIOIMYECKON TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM W  COLHAIBHO-
SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH NpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOCH JCATENHPHOCTH 110 OTHOIIEHHWIO K OKPYXKAaIomed MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOICHHOTO XapakTepa; XapaKTepHU30BaThb COBPEMEHHBbIE HAay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpodIeMaMHu, METOJ0JIOTHEeH OUOJIOrHYecKOro MCCIeOBaHUsl, MPOBEICHUS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pelmeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIHUTAHHUE Y OOYYarOIIUXCSl IEHHOCTHOTO OTHOIIEHMsS K JKUBOM MPHUPOJE B LEIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHHUSM; (POPMHUPOBAHUE OSKOJOTHYECKOW, TE€HETHYEeCKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(cobmroneHue TMpaBUJl TOBEJACHUS B TMPUPOJIC, OXpPaHbl BHJIOB, ASKOCHUCTEM, Oumocdepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npopMIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAHBIX CUTYAIUSAX MPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/IaHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
0o0pa3oBaTeNbHON TpPAaeKTOpUHU, CIOCOOCTBYIOLIEH MocienyomeMy NpodecCHOHAaTIbHOMY
CaMOOTIPEJICIEHNI0, B COOTBETCTBUU C HWHAWBUAYAIBHBIMM MHTEpECaMH M IMOTPEOHOCTIMHU
pEeruoHa.

OO01iee ymMclIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJIOTMM Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpPeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(HUKN €ro COACpKaHUs M HANpPaBICHHOCTH Ha TPOJIOJIKEHUE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBUEM IpU OOyYEHHH OMOJIOTHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpPOBEJCHUE J1aOOpaTOPHBIX M TMpakTHUeckux pabdor. Takke ywyacTtue oOydarmmxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEZIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNeNIAeTCsl YYHUTEJEM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOIHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIIECJIEHHOE KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIeKCHas Hayka. Kparkas ucrtopust pa3BUTUS OMOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHaameHTandbHbIC, MPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEAOBAHUS B OMOJIOTHH.

3HayeHue OuoJoruM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonoruei. 3HaueHHWE OHOJOTMH B TPAKTHUYECKOU
JIEATEIbHOCTH YEJIOBEKA: MEJIULIMHE, CEIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. Iapsei, I
Meunnens, B. W. Bepnanckuii, U. Il. IlaBnos, M. . MeunukoB, H. W. Basumos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ounonoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU ILIEJIOCTHOCTb, CIIO)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHHW3alUsi, CaMOBOCIIPOM3BEICHHE, Pa3APaKUMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTHYECKHIA),
o6uocepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuznp kak (opma cymecTBoBaHus Marepuu. Hayku, u3ydaromue kuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Meroabl Ouonormdeckod Hayku. HaOmrogeHue, u3mepeHue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeTraaHanu3. [IoHsATHME O 3aBUCMMOM M HE3aBUCHMOU
nepeMeHHOl. [lnaHupoBanue skcnepumenta. [loctaHoBka u mnpoBepka runore3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux aaHHbIX. OneHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpUunHbI MCKaXXEHUS Pe3yJabTaTOB HKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBA )KMBON MaTepun», «Y pOBHH OPraHU3ALMH KUBOHM MPUPOIB», «CTpOEeHNE )KUBOTHON
KineTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO0  OpTraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHUS KUBOH MPUPOIBD».

Oo6opynoBanue: 1abopaTropHoe 000pyIOBAHUE JIJIS IPOBEACHUS HAOIOICHUN, U3MEPEHHUI,
SKCHEPUMEHTOB.

IIpakTnyeckass padora «licronp30BaHUE Pa3IUYHBIX METOJOB MPHU WM3YUYECHHH >KUBBIX
CUCTEM.



Tema 3. buonorus Kjierku

Knerka — cTpykTypHO-(YHKIHOHATIbHAS €IMHULIA >KUBOTO. VICTOpHUS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOUM TEOPHH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, METOA  MEYEHBIX aroMoB, auddepeHnnanbHoe  HEHTpUyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydeHHe METOAOB KJIETOYHOH Owoioruu (xpomartorpadus,
anexkTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOJIEMEHTHI. Boia u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTH€ B CTPYKTYPUPOBAaHUHU KIIETKU, TEIJIOPETYJIALHUU.
MuHepanbpHble BEILECTBA KJIETKH, UX OMosoruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BEIECTBA KJIETKU. buosornyeckue noiaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoil Mmojekynbl. [lepBuunasi cTpykTypa Oenka, HenTHHas
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHAasi CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonornueckue GyHkuu 6enkos. /lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl M monucaxapujsl. OOmumi
IUIaH CTpPOEHUsT U (U3MKO-XMMHUYECKHE CBOICTBa YriieBoAoB. buonoruueckue QyHKuun
YTJIEBOJIOB.

Jlunuasl.  I'mapodmneHo-ruapodoOHBIe  cBoifcTBa.  Knaccudukauus — munmaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOIiCTBa OMOJOTMYECKMX MeMOpaH — TEKy4yecTb, CIHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnorel. JIHK n PHK. Ctpoenue HyknenHoBbIX KucioT. HykneoTumasl.
[Mpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuuu JJHK. Bunst PHK. ®ynkuuu PHK B knetke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
¢ynkuun  AT®. BoccTaHoBIeHHBIE TMEPEHOCYUKH, UX (QYHKIMU B KiIeTke. /pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojiorusi: OMOXMMHYECKHEe W OHOpU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMoOINeKyl. Mooerupoganue cmpykmypol u QyHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpupoOHbIX AHALO206.

JeMoHCTpauMu

[Moptpertsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.



Huarpammbl:  «PacnpenesieHMe XUMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckas TaONMIA XMUMHUYECKHX 3IIEMEHTOBY», «CTpoeHue
MOJIEKYyJIbl BOAbI», «BemectBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl O€nKOBOH MOJEKYNb», «CTpoeHHe MOJEKYJd yrieBoAoB», «CTpoeHHE MOJIEKYJ
IMnuioBy», «HykienHoBble KUCIOTHIY, «CTpoeHre MosieKyiIbl ATO».

Ob6opynoBanue: XUMHUYECKas Mocy1a ¥ 000py10BaHHE.

JladopaTropnasi padora «OOHapyKkeHHE OCITKOB ¢ ITOMOIIBIO KaY€CTBEHHBIX PEAKITUI».

JlaGopaTopuas padora «/ccnenoBaHne HYKJIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GQyHKINH KIETKH

Tunbl KJIETOK: 3yKapHOTHUYecKas M Ipokapuorudeckas. CTpyKTYypHO-(YHKIHOHAJIbHbIC
00pa30BaHUs KJIETKH.

CtpoeHue mpoKapuoTHUECKOW KieTku. Kierounas creHka OakTepuii U apxeil.
OcoOeHHOCTH CTPOCHUS TeTepOoTpOo(PHOI 1 aBTOTPO(DHOM MPOKAPHOTHUECKUX KIETOK. MecTo H
pOJIb MPOKAPHOT B OMOLIEHO3aX.

Crpoenue u (pyHKIIMOHMPOBAHUE DYKapHOTHUECKOW KileTKH. [Inmazmaruueckass meMOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckodl MeMmOpaHbl. TpaHCIIOPT BELIECTB 4epes3
IUTa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddy3us, obneruénHas muddys3us), aKTUBHBIA
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomynponumaemocts MeMOpansl. Pabota
HaTpUil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, parounTo3. Dk3ouuTo3. Kierounas creHka.
Crpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUil, rpuOoB.

[uronmna3zma. Ilutozoms. [lutockener. [IBmwkenue murTomiazMbel. OpraHouabsl KIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: 3HJomIazMarudeckas cetb (DIIC), anmapat I'onbmku,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3aMMOCBS3b OJHOMEMOpaHHBIX OPTaHOWUJOB KIIETKH.
CrtpoeHue rpaHylsIpHOTO peTukyinyma. Mexanusm wuanpasnenus 6enxos 6 OIIIC. Cuntes
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [Imankuil  (arpaHyssipHBbIT)
sHJI0MIa3MaTHYeckuil petukynyMm. CekperopHast (yHkuMs anmapara [ombmaxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkog 6 annapame I o1v0oxcu. TpaHCHIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kiterounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, MJIAcTUABL. [Ipoucxoorcoenue
mumoxouopuui u niacmuod. Cumbdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
GyHKIMUM MHUTOXOHIpUH U miactuj. [lepBUuHBIE, BTOPUYHBIE U CIIOXKHBIE IUIACTHJIBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIJIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHI ~ BBICIIUX
pacTeHuil.

HememOpannbie opranouzs! kieTkd CTtpoeHue M (GyHKIHH HEMEMOPaHHBIX OPraHOMIOB
kiaetku. PuGocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8bie
Muxkpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemoK.
Muxkpotpybouku. Knerounsiii nentp. CrpoeHue U JBHKEHHE KIYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6eaxu.

SAnpo. OOonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SIAPBIIMIKH, UX CTPOEHHE U (DYHKIMH.
SAnepHbiii 6enKoBBIA MaTpUKC. [IpOCTpaHCTBEHHOE PACIOIOKEHHUE XPOMOCOM B HHTEp(azHOM
aape. dyxpomamun u 2emepoxpomamut. Benkun XpoMaTHMHa — THCTOHBI. /[uHamuxa s0epHoll
obonouku 6 mumose. A0epuwviti mpancnopm.



Knerounsle  BrimtoueHus.  CpaBHHMTENbHAsh  XapakTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U

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

Tabmumpl 1 cxembl: «CTpOEHHE JSYKAPUOTHYECKOW KICTKH», «CTpOEHHE IKUBOTHOM
KIIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUN», «SAapoy, «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENbHBIX, JKUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaIbHbIX KIETOK.

JlabopaTopnasi paGora «l3yueHue cTpoeHUs KIETOK pa3IMuHbIX OPIraHU3MOBY.

IIpakTyeckas padora «3yueHue cCBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnas padora «/ccnenoBaHue Iia3mMoin3a U JEMIa3MOJIM3a B PACTUTENIBHBIX
KIIETKax».

IIpakTuyeckas padora «3yueHue IBUKEHUS HUTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JB€ CTOPOHBI MeTabosn3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTPOGHBI M reTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipolieccax.
OHepreruyeckoe oOecnedueHue kiuetrku: npespamieHue ATdD B 0OMEHHBIX Ipoleccax.
@epMeHTAaTUBHBIM XapakTep peaklUuid KJIETOYHOro Meradonu3ma. PepMeHThl, X CTPOEHUE,
cBoiicTBa M MexaHu3M AeUCTBHUs. Kodepmentsr. Otnuuns ¢epMEHTOB OT HEOPTraHHMYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX peaKIil OT pa3InYHbIX (PAKTOPOB.

[TepBUUHBI CHHTE3 OpraHMYECKHUX BellecTB B KieTke. DorocuHTe3. AHOKCU2EeHHbIU U
oxcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nuemMenmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xymopomiactoB B mporuecce (orocuHTe3a. CBeToBas U TEMHOBas
da3el. Pomoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. IIponyKTUBHOCTh (HOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOIHbIE OakTepun. 3HaYCHUE XEMOCHHTE3A.

AnHaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxkeHHs M MX HUCHOJIb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
Ooe3Hen.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYECKOTOo oOMmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonn3 — 6€CKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.

buonorudeckoe okuciaeHHE, UM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B Ipoleccax
O6uonorudeckoro okucienus. Lukinyeckue peakuuu. OxkucauTenbHoe GocPopHINpOBaHUE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Iepel  aHa’POOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoOHCTpaLun

[Toptpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHHTE3», «JHEpPreTUYecKuil oOMeH», «buocwHTe3 Oenkay,
«Ctpoenune GpepMeHTay, «XEeMOCHHTE3Y.

OO6opynoBaHue: CBETOBON MUKPOCKOII, 000PYAOBaHUE JIJIsl IPUTOTOBJIEHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENIapaToB.



Jladoparopuasi paGora «M3yueHne KaTaTUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
IIpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaGopaTtopnas paGora «lI3yueHne (EepMEHTATUBHOTO pacUICIUICHUS MEPOKCHIA
BOJZIOPO/Ia B PACTUTEIIbHBIX U JKUBOTHBIX KJIETKaX).

JladopaTopnasi padora «CpaBHeHHE TIPOLIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKCHUS U ABIXAHUS.

Tema 7. HacinencrBenHasi uHpopMauus U peaju3anus eé B KIeTKe

Peaknun marpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTApHOCTH B PEAKLUSAX MATPUUYHOTO
cuHTe3a. Peanmzanms HacineacTBeHHOM uHQopManuu. ['@HeTHYeCKHi KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHUUMIIBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTb,
AHTUIAPaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knremxke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocunTtese Oenka. YcinoBus
ouocunTe3a 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTE3€e OemKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalysi TeHoMa y MPOKapuoT U
JyKapuoT. Perynsiius akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTouHblii romeocTas.

Bupycel — HekiieTouHbIe (OPMBI )KU3HUA W OONUraTHbIe apa3uTel. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHUPYCOB, OakrtepuodaroB. Kuzuenuwiii yuxn J[HK-codeporcawujux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oneBanusi uenmoBeka, KHBOTHBIX, pacrenmid. CIINJ], COVID-19,
COLMANIbHBIE U METUIIMHCKHE TPOOIEMBI.

Buoungopmamura: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnoix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanuu

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuupt u  cxembl: «buocunTes Oenka», «['eHeTmueckuit Koay», «Bupych»,
«baxTepruodaruny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KIETKH

Knerounsii muki, ero mepuoasl u perymsnus. Mutepdaza m muto3. OcoOEHHOCTH
mporieccoB, mpoTtekaronux B uHTepdaze. [logroroska kimetku k aeneHuto. [IpecuHTeTHYECKU
(TTOCTMUTOTUYECKUI), CUHTETUYECKMA W TOCTCHUHTETHUYECKUH (IIPEMUTOTHUYECKUN) TMEePHOAbI
UHTEpda3bl.

Matpuunsiii  cunte3 JHK —  permmmkanms.  Ilpunnuner  perummkamuu  JJHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTHUMApPAJUIENbHOCTh. MexaHu3M
perumkanuu  JIHK.  Xpomocombl. Crtpoenne xpomocom. Temomepbl u — Termomepasa.
XpOMOCOMHBIM HAabOp KJIETKH — KapUOTHUM. JIMIUIOMAHBIA M rariouIHbIH HaOOpBl XPOMOCOM.
["'omonornynbie XpoMocoMel. [1010BBIE XPOMOCOMBI.

Henenne kierkn — mMuto3. CTagum MHUTO3a M NMPOUCXOJSALIME B HUX IPOLECCHI. THIIBI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3Ha4eHHE MUTO3A.

Perynsiiuss MUTOTHYECKOTO IMKIA KieTkdu. [Iporpammupyemasi KiIeTo4Hash THOenb —
aromnTo3.



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

JdemoHcTpauMu

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHYMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAIBHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEICSATEIbHOCTH OJAHOKIETOYHBIX OopraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

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

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHeil: oOpa3oBarenbHas, IOKPOBHas,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: JIUTEIHAIbHA,
COEIMHUTENbHASA, MbllleuHas, HepBHasA. OCOOEHHOCTH CTpoeHUs, GYHKIMI U pPacroOKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpPaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMbI OPTaHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPTaHOB.

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

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M UeJIOBEKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. [lornomienre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTtaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[luraHre NMO3BOHOYHBIX UBOTHBIX. OTAENbI MUIEBAPUTENBHOTO TpakTa. llumeBapurenbHbie
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe u NErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cuCTEMa 4YeloBeKa. MeXxaHu3Mm
BEHTWISILIMM JIETKUX Y NTUI] U MIIeKonUTaomux. Perynsanus apixanus. JlpixareabHble 00bEMBI.

Tpa"cnopT BelIEeCTB y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI PAcTeHUM. TpaHCcHopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIO)KHEHHMSI ~ CTPOCHHS  KPOBEHOCHOH  CHUCTEMBbI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

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

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

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KIleTOUHBIM W TyMOpaNbHBI UMMYHHTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  crenuuueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

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

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Y JKUBOTHBIX. OTIEibl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelcTBUE TOpMOHOB. B3auMMOCBSI3b HEPBHOW U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKJIETOUHBIE BOJOPOCIN,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cucrembr», «CTpoenue ctebns», «CTpoeHue IUCTOBOW IIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cuctemay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CcUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAsA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa UTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHas cuctema ntuny, «HepBHas cuctema MIIEKONUTAIOLIUXY,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
9K3EMIUIAPhl KOMHATHBIX PacTEeHUI, repOapuu pacTeHUN pa3HbIX OTIENIOB, BJIa)KHbIE MIpenapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHue JJs JEMOHCTpPAIlMM IMOYBEHHOTO U  BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuierieHus Kpaxmaia M OeilkoB moJ JeiictBueM (epMeHTOB, 00OpyIOBaHUE IS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHeH >KMBOTHBIX.

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

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIIALMS, (hparMeHTanus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasutrhe. l'ameroreHe3 'y JkuBOTHbIX. [lonoBble — Jkenes3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

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

WuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupogannoe opodnenue. bracmyna, munvl
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUME YacTel
pa3BUBAIONIETOCST  3apojibliia (IMOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHHS
JKUBOTHOTO KakK pe3ynbTaT HepapXWUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

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

PasmHoxxeHue u pasButue pacrenuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OpPraHu3MoOB. JIBOWHOE OIJIOJAOTBOPEHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryIsIMU OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCTpan U

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

Tabmuupl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI OECTONOro pa3zMHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH M CHEPMaTO30HUAa»,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsamoe pa3BuUTHE», «Pa3BUTHE MaKCKOTO
Kyka», «Pa3Butue capanumy», «Pa3Butue JSTymkn», «/BoiiHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXxa», <OKW3HEHHBIH LMK IANOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



OO6opynoBaHHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIEKIECTOK U CIIEPMAaTO30U/I0B,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKN».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

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

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

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHBIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA MPU3HAK, TOMO3HUIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. M. Baswiios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

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

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

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHzens — 3aKkoH
pacuieneHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpeluBaHus. [ unoresa
YUCTOTHI FaMeT.

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

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uToI0rnueckrie 0OCHOBBI AUTMOPUTHOTO CKPELTMBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIIEHUE CLETUIEHNUS MEX1y F'eHaMu. XpOMOCOMHasl TEOpHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE IECMCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KoMIsieMeHTapHOCTb.
Onucra3s. [Tonnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MuKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHHs HacjeICTBEHHOW nHpopMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

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



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpelupanuey, «HemnonHnoe gomuaupoBanuey, «ClemieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuotun ntunb», «MHOKECTBEHHbBIN allIEINn3M», «B3anmMoneiicTBre reHOBY.

O6opynoBaHue: MOAENb Ml JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi rTHOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

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

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

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopneiictBue reHotuna u cpeapl npu (opmMupoBaHuH (eHOTHNA. V3MEHYHMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHsll psjn ¥ BapuanuoHHas kpubas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO PA3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtaliioHHasT W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallUM. SIAEpHBIE M IUTOIIA3MATHUYECKHE MYyTaI[UH.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bunbl u3meHumBOCTHY, «MoOau(UKAIMOHHAS HW3MEHYHBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OminogorBopenue»,  «l[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAU(UKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapUallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

IIpakTuyeckasi pa6ora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOIIPETapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMma HCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YETIOBEKAa: TeHEAIOTMUECKU, ONMM3HEIOBBIN, [MTOTCHETHUYECKHA,
MONYJISALUOHHO-CTaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpenesieHre



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM 4yucie ¢ nomoubto [TIP-
aHanu3a. HacnencrBennsie 3a001eBanus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN U JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKa. MeIuKOo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBAaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (hu3MuecKoMy H
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MNpeapacroiokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a001€BaHUS YEITOBEKAY.

IpakTnyeckas padora «CocTaBieHHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cenexuusi opraHu3MoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/JaHMM COpPTOB pAcTeHUHM U TMOpPOJA KUBOTHbIX. CoOpT, MOpojAa, IUTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. McnbiTanue npousBoautenei mo moromctBy. OTGop mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA M OTOOp MO FEHOTHUITY C ITOMOIIBIO aHAIHM3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuarnmoHHbBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelBaHue, Wi MHOpuIuHr. HepoacTBeHHOE CKpeliBaHue, WM ayTOpuIuHr. ['eTepo3uc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHM)KEHMSI CENEKLUMU pPACTEHUH U
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHHE U U3YYECHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUM UM HUX JUKHUX
poauyei s co37aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM 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.

Tabmuipe! 1 cxembl: «L{eHTpbI MPOUCXOKIECHUS U MHOT000pa3us KyJbTYPHBIX pacTEHUII,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHOM H3MEHYMBOCTH», «METOIbl CEIEKLIHUN,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3yueHHne cOpPTOB KyJbTYypHBIX PaCTEHHH M MOPOJ JOMALIHUX
AKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIbI M JAOCTHXKEHHUS CENEKIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHbBIM Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKAa. TpaaulnuoHHas OHOTEXHOJOrus: XjeOoneueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJbIO MTOIYYEHHs] OPraHU3MOB U MX KOMIIOHEHTOB, COAEPIKAIIUX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeTonpl KynbTypbl KJIETOK M TKAaHEHM PacTEeHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3anmuss U comarudeckuii smOpuoreHe3. Vcmosip3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl U T'eHHasl MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue 6uorexnonoruu. [Tocrrenomuas mudposas meaununa. [1IP-auarnocruka.
MeTab010MHBIN aHaNM3, TEHOLIEHTPUYECKUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OMONpPUHTHHIA U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030ynuteneit OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHU3MOB (QyHKunoHupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

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

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrus — BayKHeIas Npou3BOIUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».



11 KUIIACC

Tema 1. 3apo:kaenne ¥ pasBUTHE IBOJIOLMOHHBIX NPeJCTAaBJICHUH B 0H010THMH

OposmonnonHas teopust Y. Jlapuna. IIpennoceuiku BOSHUKHOBEHHS JapBUHU3MA. JKH3Hb
Y Hay4Has JesatenbHocTh Y. JlapBuHa.

JBuxkymue cuinel 3Boaronuu  BuAoB 1o Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPasMHOKEHHUSI OpPraHU3MOB, HACJIEACTBEHHAas: HM3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenune cuaTeTndeckoit Teopun 3Bomtonuu (CTD). HeltpanabHas TeopHs SBOJIOIHIH.
CoBpeMeHHas HBOJIOLMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdeMoHcTpannn

[Toptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, D. XK. Cent-Unep, XK. Krosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuubr n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuIa KUBBIX
cymiectB (rmo Jlamapky)», «MexaHusm (opMupoBaHUs NPUCHOCOOIEHUH Yy pacTeHU u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
Hapsuna», «@Popmbl 060pb0OBI 3a cymectBoBaHue», «llopoasl romybei», «MHoroodpasue
KyJIbTYpHBIX (hopM KamycTs», «I[lopoabl JOManIHUX >KUBOTHBIX», «Cxema 0O0pa3oBaHUs HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLIEHHs ABIKYLIUX CHJI 3BOJOLUM», «OCHOBHBIE
IIOJIO’KEHUSI CUHTETUYECKOM TEOPUHU IBOJIIOLIUNY.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[Tomynsiuust Kak B3JeMeHTapHas eAuHMLA 3BooLMU. COBpEMEHHBIE METOJbI OLIEHKH
TEHETUYECKOr0 pa3Ho00pa3us U CTPYKTYpbI Monyssiuid. MI3meHenue reHooH1a MONMyIsIUN Kak
DIIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TIeHeTHueckoro pasHosecusa Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
KombOunaruBHass u3mMeHUHMBOCTh. [[peii reHoB — ciyyailHble HEHaNpaBli€HHbIE W3MEHEHUs
qacToT ajuiened B momymsauusax. Dd¢exT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHuoicenue eenemuuecko2o paznooodpaszus. npudunsl u cireocmeus. Illpossnenue s¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoaorudeckas (penpoayKTUBHAs).

EcrectBenHblif 0TOOp — Hampapistomuil ¢aktop sBosoLUU. DOpPMBI €CTECTBEHHOTO
orOopa: NBUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIif). IlonoBoit oTdop.
Bo3HUKHOBEHNE U 3BOJIOIMUS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0IeHHOCT OpPraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLMU. Bo3HHKHOBEHUE
npucnocoOieHnit y opranuzmMoB. Apomopdo3ssl U uanoagantanuu. [Ipumeps! nprcrnocobaeHui
y OpraHu3MoB: Mopdonornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKUE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLHU.
M3onmsauust — ximroueBoil ¢(akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajtonaTpuieckoe  (reorpauyeckoe), CHMIATPUUECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monumutonn3anus, rudpuau3anys). JmuTenbHOCTh HBOIIOLMOHHBIX IPOLIECCOB.

Mexanu3mbl HOPMUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3HsI.



Ponp sBomonuoHHOM Ouonornn B pa3pabOoTKe HAy4YHBIX METOJOB COXpaHEHUs
6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApa3sUTOB U HMX XO035eB. MeXaHU3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauMu

[Toptpetsi: C. C. YerBepukos, D. Maiip.

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTEY, «llomysaIoOHHast CTPYKTypa BUAAY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmKyliye CHIBI  3BOJIOLHNY,
«OKosornyecKas M30JALMS MOMYJSIIUM ceBaHCKOM Qopenn», «l'eorpaduueckas H30IAIUSL
JMCTBEHHUIIBI CUOUPCKOM M JIMCTBEHHUIIBI Jaypckoit», «[lomymsimoHHbIe BOIHBI YHUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHUEY, «MnpycTpuanbHbId MEIIaHU3MY, «Kussie HUCKOIIa€MBIEY,
«ITokpoBHUTENBCTBEHHAsI OKpacka MXKUBOTHBIX», «lIpenymnpexaromas oxKpacka >KUBOTHBIXY,
«®Dusnonoruueckre agantanuny, «[IpucnocodbrIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCTDHY,
«Kpurepun Bupa», «Bunpl-nBoiiHukn», «Crtpykrypa BHaa B 1npupoge», «CrocoObl
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHwe TPEX  BUAOB  JIAHABIIICH,
«OKoyornyecKoe BUI000pa3oBaHue BHUAOB cuHHUL», «llomummounsr pacrenuit», «KamycTHo-
peneyHbIid THOPHUIY.

O6opynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeil C
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydesia NMTHUIl ¥ 3Bepe pa3HBIX BHJOB, repOapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JlabopaTopnasi pabora «BbIsBIeHNE H3MEHUYNBOCTH Y 0COOEH OJTHOTO BHA».

Jladoparopnasi paGora «lIpucrnocobsieHuss OpPraHU3MOB W HMX OTHOCUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHEHHE BUJOB [0 MOP(HOIOTHIECKOMY KPUTEPUION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBosirouy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[TepexonHbie popMbI U PUIIOTEHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uopsl U (ayHbI
MaTEepHKOB U OCTpOBOB. bruoreorpapuyeckue obnactu 3emiu. BUabI-3HIEMUKU U PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METO/bI W3YUYEHHS SBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJIeKyIsIpHO-
reHeTHYecKrue, OHOXMMUYECKHMEe M  MaTeMaTH4eCKhe METOJbl  HM3YYEHHs]  HBOJIOLHH.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOSHUSI (PUIIOT€HETHUYECKHX JEPEBHEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLHSI TEHOMOB.

O6mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [lpunyun  cmeHvl  QYHKYuULL.
HeoGpatumocTs 3Bostoninu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JleMoOHCTpaLun

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuupl U cxembl: «PUIOreHETUYECKHH PsIT JIOMAAN», «APXEONTEPUKC», «3Bepo3yObie
auepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanoOpOTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/lpeiid koHTHHEHTOB», «PemukThl», «HauanmbHple cTaguu SMOPHOHAIBEHOTO
pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE W  AHAJIOTUYHBIE  OPraHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEIOBEKAa W IMIMMIIaH3e», «I JIaBHBIE
HaIpaBJICHUS 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUNY.



O6opynoBaHue: KOJUICKIMHM, repOapuu, MYJSKU HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYJAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKLIHUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kneHue U pa3BUTHE )KU3HU HA 3emule

Hayunble rumote3pl MpPOMCXOXKIEHUS XU3HU Ha 3emsie. AOuOreHe3 M MNaHCHEPMHUS.
JloHayuHblEe TPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['umore3a MOCTOSIHHOIO
camo3apo>KJIeHus )KU3HU U €€ ornposepkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [lactepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOIIOTHUS.

OcHoBHbIE ATanbl HeOpraHUueckoi Bosonuu. [InanerapHas (reosorudyeckas) 3BOIOLHUS.
XuUMHUECKasi IBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Oneir C. Mwmepa u I'. HOpu. O6pazoBanue mnonumepoB u3 MoHomepoB. KoarepaTHas
runore3a A. W. Onapuna, rumorte3a nepBuuHoro OynboHa J[k. XomnjeiiHa, reHeTHuyeckas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE ITPOTOKIIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTEeNbHass ¥ aOCONIOTHAs  T'E€OXPOHOJOTHA.
['eoxpoHONOrMYecKas MKaaa: 30Hbl, 3Pbl, HIEPHUO/IBL, SITOXH.

HavanbHble sTanbl opranuyeckoil spomtonuu. [losiBieHne u 3BONIONUS HEPBBIX KIIETOK.
Opomtonuss Meradbonu3zMa. Bo3HuUKHOBeHUE MepBbIX AKocucTeM. CoOBpeMEHHbIE MUKpPOOHbBIE
OMOIIEHKN Kak aHajor mepBbiX Ha 3emiie coobOmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIIMOHHOE IMPOUCXOKACHUE BHPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMHU BBICIIUX pacTeHud. OCHOBHBIE apoMOp(03bl pPaCTEHUH.
Beixon pactenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenus. [IporcxoxeHne BETKOBBIX PaCTEHUH.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. J)KU3Hb B BOJE. DBOMIOIMSA MO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuii U penTuiIni.
[Ipoucxoxaenne miekonuTarouux W OTUI. [lpuHnun kimoueBoro apomopdoza. OcBoeHUE
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTHe x13HM Ha 3emile 110 3paM U NEpUoaM: apxel, IpoTepo30i, Maieo30M, ME30301,
KaitHO30M. OOImIas XapakTEepUCTHKa KIWMara W Teojlorhueckux mporeccoB. [losBnenne u
pacuBeT XapaKTEepHbIX OPraHU3MOB. YTJIe00pa3OBaHUE: €ro YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUPaHMsI — DKOJIOTMUECKHE KpU3HCHI Ipouutoro. IlpuunHbel u ciencrsus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTHYECKU KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKAUK OpraHU3MOB.
OCHOBHBIE CCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpauMu

[Toptpets: ®@. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. 1. Onapun, Jx.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmunet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3ydeHUIo
caMoO3apokJIeHus ku3Hm», «Cxema ombita C. Musnepa, I'. FOpu», «Otanbl HeOpraHUYECKOM



3BOIIOLMNY, «['eoxpoHosornueckas mkana», «HadampHble 3Tanel OpraHUYECKON HBOJIIOLUNY,
«Cxema oOpa3zoBaHusi JyKapuoT MyTéM cuMOuoreHesa», «CucremMa >KHBOW MPHPOIBI,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOrOKJIETOUHble BoJopociany, «Mxm», «llanmopoTHukm», «l'onoceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«ApomMop¢o3sl  KHBOTHBIX», «lIpocreiimme», «Kumeunononoctusie», «llmockue dvepBu»,
«YIeHUCTOHOTHEY, «PpIOBIY, «36MHOBOIHEICY, «IIpecmbikarommuecs», «lITuupm,
«Munekonuratroue», «Pa3BuTue KU3HM B apXeuckoil aspe», «Pa3BuTue KH3HH B
MPOTEPO30MCKOM 3pe», «Pa3BuTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BuUTHE XKU3HU B
Me3030lCKOil 3pe», «Pa3Burve XU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTAETIOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, Yyuyeja NTUIl U 3BEpeH, KOJUICKIMM OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIA€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JabdoparopHasi padora «MonenupoBanue onbitToB Muiepa—tOpu mno
M3YYEHUI0 a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

Jladboparopnasi pabora «/3ydyeHne M ONUCAHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpTaHU3MOBY.

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOCHUS pPACTEHUN Ppa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHne ocoOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paens! u 3agaun aHTponosoruu. MeToasl aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKIECHUU 4YeNIOBEKa. PelnrnosHbie BO33pEHUSI.
CoBpeMeHHbBIC HAYYHBIE TEOPUH.

CxoncTBO uenmoBeka ¢ KUBOTHBIMH. (CuHcTeMaThyeckoe TIOJIOKEHUE  YeJIOBeKa.
CBuzeTenbcTBa CXOJACTBa YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]OIOrHUecKue,
sMOpuonornyeckue, (GU3NONOro-OMOXUMHUYECKUE, TMoBeAeHYeckue. OTIMuYus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuxymme  cunbl  (pakTophl)  aHTPOTOTreHe3a:  OWOJIOTUYECKHE,  COIHMANIbHEIE.
CooTHoIIeHHEe OMOJOTUYECKHUX U COITMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHBIE CTauU aHTpororeHe3a. PanHue denoBekooOpa3Hble 00e3bsiHbI (IIPOKOHCYIIBI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH | JIIOJCH. ABCTPATIOIUTEKH —
JIBYHOTHE Tpeaku Jiroae. UenoBek ymenbld, mepBble U3rOTOBICHUS opyauil Tpyaa. Yenosek
IPSIMOXOJISAIINI M TIEPBBIN BBIXOJ Jtojiel 3a mpeaensl Adpuku. YenoBek reienpOeprekuii —
001IMii MPeoK HeaHAePTaTbCKOTO YEJIOBEKa U YeJIOBEKa pa3yMHOro. YemoBek HeaHIepTaIbCKU
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YeloBeK pa3syMHBIM COBPEMEHHOIO THIA, JIEHHCOBCKUUI
YeN0BEK, OCBOEHUE KOHTUHEHTOB 3a mnpeaenamu Adpuku. [laneoreHeTrka u maaeoreHOMUKa.

DBOJIOIUS COBPEMEHHOTO YeloBeKa. ECTeCTBEHHBI OTOOp B MOMYMSIUSAX YelOBEKa.
MyrtanonHsli miporiecc U noaumMopdusm. IlomynsuuoHHbIE BOJIHEI, Apeid TeHOB, MUTpaAUs U
«a(dexT ocHOBaTENA» B MOMYISALUAX COBPEMEHHOTO YeJIOBEKa.

Yenoeueckue pacel. [lonsitue o pace. boinbiiue pacbl: eBpomeoujHas (€Bpaszuiickas),
aBCTpaJIO-HErpouHasl (PKBAaTOpHUAJIbHASI), MOHIOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTH pPAacCeJIeHWs 4YeloBeKa IO IulaHere. EnuHCTBO 4enmoBedyeckux pac. Hayunas



HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOieHHOCT, uenoBeKa K  pa3HbIM  yCIOBUSM
OKpyKaromien cpensl. Biausaue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKA.

MexaucuuruinHapable  MeToAbl B (pu3nyeckoil (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIOMOHHAS ~ AHTPOIOJIOTHSI M TMaJlCOAHTPOIOJIOTHS.  YEJIOBEYECKUX  MOMYJISLHUU.
buocounaneHple  HcCciIeAOBaHMA ~— IPUpPOJAbI  dYelloBeka.  VccimenoBaHMe — KO3BOJIOLUU
OMOJIOrM4YECKOIr0 U COLMAIBHOIO B YEJIOBEKE.

JdemMoHcTpauMu

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeETOIbI  aHTPOMOJIOTHHY», «['OJIOBHOW MO3r 4YeIOBEKa»,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIHMMIaH3e», «PyauMeHTsl u
aTaBU3MBI», «J[BIDKyIIME CHIIBI aHTPONOreHe3a», «IBOJIOIMOHHOE JPEBO UEIOBEKaY,
«ABcTpanonutek», «4enoBek ymenbiity, «HenoBek mpsaMOXOAsImInii», «JleHHCOBCKHM YeIoBeK»
«Heanpepranbiupl»y, «KpomanboHb, «lIpenkn udenmoBekay», «ITambl 3BOJIIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTEeH, MpeMETOB MaTepHAIbHON KYIbTYphl MPEIKOB
yenoBeka, penpoAykiuu (dotorpadun) KapTUH C MHQPOJOTHYECKUMH U OuOIECHCKUMU
CIO)KE€TaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpadmu HaXOJAO0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YeJIOBEKa, MOJIE]b Yepera 4esloBeKa M ueperna LIMMIaH3€, MOJENb KUCTHU YeJOBeKa U
KHCTHU IIMMITaH3€, MOJIETIN TOpCca MPEIKOB YeJIOBEKA.

JlabopaTopnasi paGora «lI3ydueHue ocoOEHHOCTEH CTpOEHHS CKeJeTa uYeloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3K0JOTMYECKUX aJaNTallUui YeTOBEKay.

Tema 6. OJxoyorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB H
HA0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue U pasButHe dKojoruu B Tpymax A. ['ymbompara, K. @. Pymee, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosnoruu. CBsi3b
HKOJIOTUHU C APYTUMU HAYKaMH.

Mertonbl skosoruu. [loneBble HaOMOIEHUS. DKCIIEPUMEHTHI B 3KOJIOTUU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KalOLEH CpeJibl: JIOKaIbHBIMN,
pErHOHANIbHBIN U TJIO0AILHBIN.

3HaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpupofoid. DOpMHUPOBAHUE DSKOJOTMYECKOW KYIbTYpHl U
HKOJIOTMYECKOI rPaMOTHOCTH HACeJICHUSI.

JleMoOHCTpaL UK

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

Tabmumpl u cxembl: «Pa3zmensl skogorum», «MeTonbl dKoaorun», «CxeMa MOHHTOpPUHTA
OKPYKAIOIIEeH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Oxosiorndeckue  (GakToppl W 3aKOHOMEpPHOCTHM wux jeuctBus. Kiaccudukamms
JKOJIOTUYECKHX  (pakTOpoB:  aOMOTHYECKWe, OwmoThueckwe, aHTpomnoreHHelie. OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3KojIornueckux ¢akropos. [IpaBuno munumyma (K. [lnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHU3MBI.



Aobuotndeckue (akTopbl. CBET Kak 3KoJoruueckuii ¢akrop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. ODKOJOTMYECKUE TPYIIbl PACTEHUN U >KUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CurnanpHas posib ceera. doTonepuoausm.

Temneparypa kak skosnoruyeckuil Qaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBbI.
[ToMKnIOTEpMHBIE H TOMOHOTEPMHBIE OPIAHU3MBbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonorumueckuii (akrop. [IpucnocoOnenus pacTeHuil K MOAIEpKAHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHMid 1O OTHOIIEHHIO K Boje. llpucnocoOnenus
JKUBOTHBIX K H3MEHEHHIO BOJHOTO PEXXKHUMA.

Cpenpl oOUTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YyIIHAas, NOYBEHHAas, IIyOMHHAas
NOJNIOYBCHHAsI, BHYTpHOpraHu3MeHHas. (DHU3HKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Iprucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

bruonornueckue putmel. BHelmHne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUM )KU3HHU.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOW (opme. KuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KYyCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHUE TPAaBBI.
KuzneHusle (GOpMBI KUBOTHBIX: THUAPOOMOHTBI, TC€OOMOHTBI, a3pOOMOHTHL. (OCOOEHHOCTH
CTPOEHUs ¥ 00pa3a KU3HU.

buotnyeckne  ¢dakropel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHH:  KOHKYPEHIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUPaHTCTBO, HaxyieOHWYecTBO). Herpoduueckne  B3amMonelCTBHS  (TOMHYECKUE,
dopuueckue, pabpuueckue). 3HayeHHE OUMOTHYECKHUX B3aUMOJCHCTBUN Ui CYLIECTBOBAaHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoOHCTpaL U

Tabnuupl 1 cxembl: «IKosnorndeckue (Gpaxkropb», «CBETOBOW CHEKTP», «IKOIOTHUYECKUE
TPYIIBI )KUBOTHBIX 110 OTHOLLIEHUIO K CBETY», « T €MIOKPOBHBIE JKUBOTHBIE», «XOJIOAHOKPOBHBIE
KUBOTHbIE», «DU3NOJIOTUYECKUE aJanTalli >KMBOTHBIX», «Cpeabpl OOMTaHMSI OpPraHU3MOBY,
«buonoruyeckue putMe», «KnusHeHHble HOpMBI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIXY,
«OKOCHCTEMA IIUPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOro Jiecay, «llemu murtaHus»,
«XumnunyectBo», «Ilapazutuzm», «KonkypeHuus», «Cumonos», «KommeHncaauzmy».

OOGopynoBanue: repbapuu pAacTEHUM U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHEIIOOUBBIE W TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repOapul M KOJUIEKLIMM TEIJIOMIOOMBBIX, 3UMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHuid, uyuyeia NTUL M 3Beped, repOapuu pacTeHUN, OTHOCAIIUXCS K TUTrpoduram,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJUIEKIMH KUBOTHBIX,
o0OHuTaOIUX B pa3HbIX Cpelax, repOapuu U KOJUIEKLIUU PacTeHHH M KMBOTHBIX, 00JIalal0NINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIUM PACTEHUN W JKUBOTHBIX PA3JMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKHX B3aUMOJACHCTBUSIX.

JlaGopaTopHas pa6ora «BrIsgBieHre TPUCTIOCOOICHUN OPTaHU3MOB K BITUSTHUIO CBETa.

JlaGopaTtopnass pabora «BblsiBIeHHE NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPBI».

JlabopaTtopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHA W3 Pa3HBIX MeECT
oOUTaHUY.



Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKOJOTUYECKUE XAPAKTePUCTUKH MOmysiiun. [lomynsius kak OMOJOrnYeckas CHCTeMa.
Ponp HEogHOpOMHOCTH cpenbl, PU3NYECKUX OaphepoB U OCOOEHHOCTEH OMOJOTMU BUIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPbI NOMYIsiiuii. OCHOBHBIE TOKA3aTENH MOMYJISINH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PAaCTHAs M IOJOBas CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

DKoJyioruueckasl CTpykTypa nonyiasauud. OneHka YMCICHHOCTH mnomyisuuu. [uHamuka
NONYJSIUUU U €€ peryisinus. buotndeckuil noreHuuan nonyaauuu. MoaenupoBaHue TMHAMUKA
nonyisiuud. Kpusbsle pocta uyucnenHoctu nonyisuuu. Kpusele BbDKHMBaHMSA. Perymsmus
YUCICHHOCTA TOMYIISALIUNA: POJh (PAKTOPOB, 3aBUCSINUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[TonsiTe 00 »SKonoruueckoi Humie Buga. MecrooOutanue. MHoOromepHas MoOJETb
skosiornyeckot Humm k.M. Xarunncona. Pasmepsl skonoruueckoit Huid. [loreHuansHas u
peaan30BaHHAs HUIIIH.

Bun kak cucrema momyssiuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUrpalMil >KUBOTHBIX. buojnornueckue HWHBa3UU
Yy>KEPOJHBIX BUIOB.

JleMoOHCTpaL U

[Toptpet: Ix. U. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU Monysauny, «lIpoctpancTBennas
CTpPYKTypa monyisauun», «Bo3pacTHple mnupamuasl nomymsiun», «CKOpOCTh 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3IuYHBIMH OpraHuzMamu», «Mojens skomornueckord Humm k. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHnst ceMsH paCTeHUN K PacCEICHUIO».

Tema 9. Jxos10rus cood1ecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero ctpykrypa. CBsi3u MEXIy OpraHH3MaMH B
OuoreHose.

OxocuctemMa Kak OTKpeiTas cucrema (A. JIk. Tencnaum). DyHKIHOHAIbHBIE OJIOKH
OpTraHW3MOB B JKOCHCTEME: IMPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u cetu. AGuoTuyeckue OOk 3KocucTeM. [10UBBI U HIIBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB 1 MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTEIM YKOCUCTEMBI. bruomacca n mpoayKius. DKOJIOTHIECKUE THPAMHUIBI
yucesl, OMomMacchl ¥ SHEPTUH.

Hunamuka sxkocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBHUHbIE W BTOPUYHBIE CYKIIECCUH M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKieccud. KiamMakcHoe  cooOIIecTBo.
bropaznoobpasue 1 moaHOTa KPYroBOpOTa BEMIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[TpuponHbIE dKOCUCTEMBI. JKOCUCmeEMbl 03€p U peK. DKOCUCTEeMbl MOpel U OKeaHo8.
DKkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPONOT€HHbIE  3KOCUCTEMBI. ATpodKocucTema. ArporeHo3. Pazmuums Mexmy
AQHTPOIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. ['opoackas ¢uiopa u dayHa.
CunaHTponu3anusi ropoAckoil ¢ayHel. buonmormueckoe W  XO3SHCTBEHHOE 3HAYECHUE
arpo3KoCUCTEM U YpOOIKOCHCTEM.



3aKkOHOMEpHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBHN  OpPraHW3MOB B
aKocucTeMax. Poab kackaonozo s¢ghghexkma u 8u008-30upuramopos (Kiouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTMM W  BEIIECTB MEXKAY CMEXKHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYJISALUMA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPONOTCHHBIX BO3/1EHCTBUH.

Mexanusmbl  8030elicmeusi  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeTooI0Tus MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

[Toprper: A. JIx. Tencnu.

Tabmune! u cxeMbl: «CTpyKTypa OMOLIEH03a», « DIKOCUCTEMA HIMPOKOJIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHANBHBIE TPYMNNBl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenn nuTaHus (macTOMIIHAS, JIETPUTHAsS)»,
«IKOJOTUYECKAs MUPAMUJIA YUCEID», «IKOJIOTHYECKas MUpaMua OMoMacch», « IKOJIOTuIecKas
nupamuaa sHeprumy», «OOpazoBanue Ooioray, «llepBuunas cykueccus», «BoccTaHoBieHHe
Jeca moclie moxapa», «IKOCHUCTeMa 03epa», «ArporeHo3», «KpyroBopoT BemIeCTB M IMOTOK
SHEPTuu B arporenose», «[Ipumepsr ypOoskocucTem».

OOGopynoBanue: repbdapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4dyuyesia NTHI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «3yueHnue u onucanue ypOo3KOCUCTEMBDY.

Jladoparopnasi pa6ora «/3yueHnue pasHOOOpa3usi MEJIIKUX TTOUBEHHBIX YWICHHUCTOHOTHX B
Pa3HBIX SKOCHUCTEMAX.

IKCKypeusi «IKCKypcHs B TUIMYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WM B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmeranerapHas o6osjouka 3eMiH, TJe CYIIECTBYET WIM CYIIECTBOBAja
*u3Hb. Pa3BuTne npeacrasnenuii o buocdepe B Tpyaax 3. 3rocca. Yuenue B. U. Bepnaackoro o
6uocpepe. Obmnactu 6uochepsl u €€ cocras. JKupoe BemecTBo Onocdepsl U ero GyHKIUU.

3aKOHOMEPHOCTHU cyliecTBoBaHUs 6uocdepsl. OcodeHHocTH Ouochepsl Kak rio0ambHOM
skocucTeMbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OMOreoXMMHUECKUE IUKIBI (YIaepoa, a3ota). PUTMUYHOCTS sABIeHMI B Guocdepe.

3oHanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYyH/pa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IyCThIHHU, TPOIIMYECKHUE JIeca,
BBICOKOTOpBs. Kitumar, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYILH.

Crpyktypa M (YHKLIHS JKUBBIX CHCTEM, OIEHKa HMX PECypCHOro IOTEHLHAla |
6rochepHbIX QYHKITHMA.

JleMoOHCTpaL UK

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepojaa B npupoae», «Kpyrosopot kucinopoaa B nmpupoae», «KpyroBopot Bojabl B IPUPOIEY,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumueckue mosica 3emum», «Tynapay, «Taiiray,
«CMmemannbii  necy, «lllupokonucTBenubit nec», «Crenb», «CaBaHHa», «llycTbiHaY,
«Tponmueckuii mecy.

OGopynoBaHue: repOapuy paCTCHUH pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.



Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKONOTHYEeCKHe KpHU3UChl M WX NpHYUHBL BosznelicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHUEe BO3AYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXxpaHa HOYBEHHBIX pecypcoB. MI3mMeHeHue KiinMara.

AHTpPONOreHHOE BO3JCHCTBME HA PACTUTEIbHBIA M KUBOTHBIM wmup. Oxpana
PaCTUTEIHHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPUHIIMITBI OXPAaHbBI MPUPOABI. KpacHbIe KHUTH.
Oco60 oxpansiembie npupoaubie Teppuropuu (OOIIT). borannueckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIEC IPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA U MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emun. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HUca
U €r0 BEpOSITHbIC TOCIEACTBHSI.

Pa3BuTHe METOZOB MOHUTOPUHTA Pa3BUTHSI OIMNACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocoepezaiowelti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuueckoe pasnoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuonHvle
cucmemol, obecneyugarowue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOEIbHLIX 6UO08 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocobos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpykyusa mopckux u HazemMHuvixX 9KOCUCTEM.

JleMoOHCTpaL U

Tabmuel u  cxembl: «3arpsizHeHue arMmocdepbl», «3arpsi3HeHuEe TUAPOCHEpPb,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MPUPOIHBIE
TeppUTOPUNY, «MOACIN YIIPaBISIEMOTO MUPAY.

O6GopynoBanue: ¢dortorpadun OXpaHsIEeMbIX pacTeHUHW W KUBOTHBIX KpacHoil KHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH pernoHa.



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MHN
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBiuBaeT TPeOOBAHHUS K pE3ysbTaTaM OCBOCHHUS OOYYarOIIUMHCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIC U MTPEIMETHBIE.

B cTpyKType NTUYHOCTHBIX pEe3yJabTATOB OCBOEHUS MPOTPAMMBI 110 OMOJOTHU BBIIACICHBI
CIICAYIOIIME  COCTAaBJIAIONINE: OCO3HAHWME OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIIPEJCIEHUIO,
Hanuyue momusayuyu K OOyUEHUIO OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCSl PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, HPUCYUIUMU  CUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsSI, Haluuue NPABoOCO3HAHUs ~ IKOJIOTMUECKON  KYJIbTYpBHI,
CcnocobHoCmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHHUS MPOrpamMMbl 110 OMOJOTMM JIOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIBHON AEATEIbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMHA B
oOuiecTBe MpaBUjaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUS U CaMOPAa3BUTHsI, Pa3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, NATPUOTH3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEGHHs, OEpPEeKHOT0  OTHOIICHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaAULUAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroIIen cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEH
MO3UIUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPUEHTAalil, IO3UTHUBHBIX BHYTPEHHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  pPOCCHIlCKOro  oOIiecTsa,
pacivpeHue KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOLIECCE PEeATU3allid OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATENBHOM AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCHMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydYarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O YJIEHa POCCUHCKOI0 OOLIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPSAIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH NIEATENBHOCTH MPHU CO3JJaHUHU YU€OHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpeNeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KHU3HU U OOBACHSATH €€;

YMEHHME YUYUThIBaTh B CBOMX JEMCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3sHBIMU yO€XKIEHUSMHU, KYJbTYPHBIMA HEHHOCTSIMU U COLUAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYEOHBIX,
MTO3HABATENIBHBIX W HCCIEIOBATEIbCKUX 33J1a4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJIEHUU CITIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON WICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHONM, ropaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM SI3BIK U KYJBTYPY, IPOILIOE U HACTOSIIIEe MHOTOHAIIMOHATBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIGHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE H pa3BUTHE
6I/IOJIOFI/II/I, MOHUMAaHUS 3HaYEeHUsI OMOJIOTUHU B IO3HAHUU 3aKOHOB IIpUpPOAbI, B )KU3HHU YCJIIOBCKA U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yoexxIEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUIICKOTO HapoIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSIChH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HGHHOCTCﬁ CEMEUHON JKU3HU B COOTBETCTBUHU C TpaguusAMu HapoaO0B
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITAa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIICCTBEHHBIX OTHOIICHHMIA,

IIOHUMAaHHNEC SMOIIUOHAJIBHOT'O BOSHCﬁCTBHﬂ JKUBOH npupoanl 1 eé IICHHOCTH,

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HUCKYCCTBA, CTPEMIICHHE MPOSBITH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHPOBAHHMS  KYJLTYPbI 3A0POBbS U
IMOIMOHAIBLHOTO 0J1arOMOJIyYHusi:

MOHMMAaHUE U peann3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUUYECKUX MPaBUI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHIYATBHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOIEHUs aiaKOroid,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYI0TO0HE;

TOTOBHOCTH K aKTUBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKON U COI.[I/IﬂJ'II)HOﬁ HampaBJICHHOCTH,
CHOCOOHOCTE WHUIIUUPOBAThH, IJIaHUPOBATh u CaMOCTOATECIIBHO BBIIIOJIHATH TaKYIO
JESITEIbHOCTD;

MHTEpEC K pa3nuyHbiM chepam mpodeccCHOHATBLHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOODP OymyIeit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUS:



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

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

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

CHOCOOHOCTH HCIIOJIB30BaTh MPHOOpETaeMble IPU M3YUYEHUH OMOJOTMU 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTMBHOE HEINPUATUE JEHUCTBHUM, NPUHOCAIIMX BpEN OKPYKAIOLICH INPUPOIHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JecTBUH M IPEeOTBpaIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJBTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBOW M UNTATEIBCKON KYJIbTYPBhI KaK CPEJCTBA B3aMMOAECHCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaKk O €IUHCTBE NPUPOABI, YelOBeKa U oOlmecTBa, B TMO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHs YEIOBEUECTBA, IIOUCKA MyTeH BbIXO/a U3 II00aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHUH B IIEJSAX MOBBIIMICHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIHOHAJIHHON
rPaMOTHOCTHU o0y4arouxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJlydyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JUISl peIIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, FOTOBHOCTb OCYLIECTBISATH HMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMH IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJIbTATbI

MertamnpenMeTHbIe pe3ylbTaThl OCBOGHHUS y4eOHOTo mpeamera «bHONOTHsS» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS]  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MexmnpenMeTHbIe) OOLIEeHayUHbIE TIOHATHS, OTPAKAIOLIME LIEJIOCTHOCTh HAYYHOU KapTHUHBI MUpa
U cnenu@uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPrus,
SBJICHHE, TpOIeCcC, CHCTeMa, HAay4HbId (DaKkT, MPHUHLHKI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusi, UCCIIECIOBAHUE, HAOIIOJEHUE, W3MEPEHUE, SKCIIEPUMEHT U JPYIHE); YHHUBEpCAJIbHbIE
yueOHble JeiicTBUsA (IIO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PEryJIATUBHBIE), 00eCIEUnBaIOIINE
(dopmupoBaHne (YHKIHOHAIBHON I'PAaMOTHOCTH M COLMAJIbHOM KOMIETEHIUMH O0YYaroluXcs;
CIIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLMAJIBHOW MIPAKTHUKE.

B pesynbrare u3yueHuss OHOJIOTMM Ha YpPOBHE CpeiHero oOmiero ooOpa3oBaHMs Y
oOyuaromerocsi 0yayt copMupoBaHBI MMO3HABATEIbHBIE yYHUBEpCAIbHBIC ydeOHBIC NEHCTBHA,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHble Y4e€OHBbIE JEHUCTBUS, PETYJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe JIeMCTBUS, COBMECTHAS 1€ TENbHOCTb.

MertanpeameTHble pe3yabTaTbl OCBOEHHs IMPOrpaMMbl CpeIHEro oOIero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUU TPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHa/IN3a,
CHHTE3a, CpaBHEHHUs, KJIacCUPHUKAIMM, OOOOIIEHHs), PACKpbIBaThb CMBICI OHOJIOTHYECKHX
HOHATHUH (BBIIENATh UX XapaKTepPHbIE MPU3HAKH, YCTAaHABINBATh CBSI3H C APYTUMH MOHATUSAMMU);

ONpEACIATh LEIN JEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUM HX JOCTHKEHMS,
COOTHOCHUTD PE3YyJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJEHUs (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHMSIX, (OPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs IPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOWHHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEATHUBHOE MBIIIUICHUE MIPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEIOBATENBCKON U NMPOEKTHOW AEATEIIbHOCTH, HaBBIKAMU
pasperieHust npoodsieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHNs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0OB IT03HAHUS;



UCIIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpEeTalny, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallUiX, B TOM YHUCIE TpPU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX POCKTOB;

dbopMupoBaTh HAYYHBIA THI MBIIIJICHHS, BIaJ€Th HAYYHOH TEPMUHOJOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTENbHON NEATEIHHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbIABUIaTh
rUnore3y €€ pelieHusl, HaxOOuTh AapryMEHThl JUIsl JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh IOJIYYEHHBIE B XOJ€ PpELICHUS 3a7aud pPe3yibTaTbl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIIECTBJISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMETh TMEpPEHOCUTHh 3HAaHUS B  [O3HABATEIbHYI0O U  MPAKTUYECKYID  001acTu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIE HWJEH, NpEJIaraTh OPHUTMHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOLINE aTbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCSA B PA3IUYHBIX MCTOYHMKAaX HH(OpManuu (TEKCcTe yuyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JHUTEparype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh WHGPOPMALMIO PaA3IMYHBIX BUAOB U (opMm
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI NpPU IOHCKE M OTOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMYy MpPEACTABIECHUS OHOJOTUUYECKOU
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIUIIbI, PUCYHKH U IPYTroe);

UCTOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYECKOMH
uHpopManrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKue 3HAKU U CHUMBOJIBI,
dbopmyrel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISITHOCTH;

BJaJCTh HABBIKAMU pACIO3HABAaHUS M 3alMThl WHpOpMaNMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJiaieHne YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) obenne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JIHAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXKJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXKICHHS OTHOCUTENIbHO BBIMOJHEHMsI Mpe/iaraeMoi 3aJadyd, YYWUThIBaTh HWHTEPEChl U
COTJIACOBAaHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);

pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOILICHMS, MOHUMATh 3HAUYEHUE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;



BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHMS M B3aUMOJEHCTBHSA, MOHMMATh HaMEpPEHUs
JPYTuX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IIOHMMATh U MCIOJb30BaTh MPEUMYIIECTBA KOMAaH/IHON M MHIMBUIYaJbHOW pabOTHI IIpU
peleHny OMOIOrnYecKoi MpodsieMbl, 0OOCHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KOr'0 4JIeHA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIWHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, PaclpenciiATh pOJd € Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)KJOr0 yYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYyalLUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABIECHUS NpPoOJEeM M HUX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 11E€JE€BbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 33/7a4M B 00pa3oBaTElIbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacuupsTh paMK1 y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHHUH;

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

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAaHUU, TOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HaBBIKAMU [10O3HABATEIbHON pe(UIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTEJIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUI, HCIIOJIb30BaTh NMPUEMBI pedieKCUn
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHMS;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTaTOB NEATEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apI'YMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTATOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C O3UIMH IPYTOro YeJIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ynbTaThl OCBOCHHUS coJepkaHus ydeOHoro mpenmera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha oOecriedeHre MPOoPUIBHOT0 00yIeHHS 00yUYaromuXCs
Oouonorun. OHM BKIIOYAIOT: crenuduyeckue A OWOJIIOTUM HaydHble 3HAHUS, YMEHUS H
CIOCOObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMU U IPEeoOpa3OBaHUI0 3HAHWM, BHJbI
JESATEIbHOCTH 10 IOJYYEHUI0 HOBBIX 3HAHUM M MX NPUMEHEHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaKk)Ke B PEAIbHBIX KU3HEHHBIX CUTyanusx. [IpeameTHbie pe3yabTaThl MPEACTaBICHBI M0 roJlaM
U3YYCHHUS.

[IpenmerHbie pe3ynabTaThl OCBOCHHs YydeOHoOro mnpeamera «buonorust» B 10 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE W POJIM OMOJIOTHUU B CHUCTEME €CTECTBEHHBIX HAYK, B
(bOopMUPOBAaHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IO3HAHUU 3aKOHOB MPHUPOABI H
pelieHny IpodieM paloHAIbHOIO IPUPOJIONIOIB30BaHUs, O BKJIAJIE POCCUMCKUX U 3apyOEKHbIX
YU€HBIX B Pa3BUTUE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATArOIINe
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboiHu3M, rOMeocTas,
caMOperyJsilysl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHUYHUBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas teopuss T. IlIBanmna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. . BaBunoBa — o nentpax
MHOTr000pa3usi U MPOUCXOXKAEHUS KYJIbTYPHBIX PAacTeHUH), 3aKOHBI (€IMHOOOpa3us MOTOMKOB
NIEPBOTO MOKOJIEHHUSI, PACIIEIJIEHHUs], YACTOTHI FaMeT, HE3aBUCUMOro Hacinenosanus . Mennens,
TOMOJIOTUYECKHX PSJ0OB B HacleAcTBeHHOW wu3MmeHunBoctu H. WM. BaBuiioBa), mpuHIHIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HAY4YHOTO MO3HAHUS, UCHOJIb3YEMBIX B OMOJIOTMYECKUX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (ONMHCaHUE, U3MEepeHHe, HaOIr01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPHUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uHcle OakTepuii, rpubOB, pacTeHMIA,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHUM, )KMBOTHBIX, YEIIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTEHWM, JKUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHa BelecTB (MeTad0IM3M), IPEeBpaIICHNs YSHEPTHH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTpOoPHOro TUIOB MUTAHMS, (POTOCHMHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHOreHe3a, MOCTAIMOPHOHANIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
UH/IMBUYAJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJCHCTBUS T'€HOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAMU KIETKH M UX (PYHKIMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKUHUSIMH, MKy OpraHaMyd U CUCTEMaMH OpPraHOB Y
pacTeHHi, >KUBOTHBIX M YEJOBEKa M HX (YHKUUAMH, MEXKAY CHCTEMaMH OpPraHOB U UX
GyHKIUAMHE, MEXAY JTanaMd oOMeHa BeIIeCTB, ATalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
IUKJIOB OPraHM3MOB, J3TallaMd AMOpPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamMu Cpesl OOUTAHUS;



YMEHUE BBISBIATh OTIMYMTENIbHBIE NMPU3HAKHA >KMBBIX CHUCTEM, B TOM YHCIE PACTECHUU,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYIIII;

YMEHHE pellaTh OUOJIOTWYECKUE 3aJauyd, BBISBISATh NPUYHMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIOTUYECKUMHU TPOLIECCAMH U SIBIICHUSMH, J€1aTh BBIBOJABI M
IIPOrHO3bl HA OCHOBAHMH II0JIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOpAaTOpHbIE M IpaKTHUecKue paboThl, coOII0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, IPOBEPATh HMX HKCIHEPUMEHTAIbHBIMU CpEACTBAMH,
dbopMynupys 1eNb UCCIeI0BaHNs, aHATU3UPOBATh OJTYUYCHHBIE PE3Y/IbTAThl U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIEIOBATEIbCKOW paboTe 1Mo OMOJOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOLIECTB, M MYyOIUYHO MPEACTABIATH
MOJIyYCHHBIC PE3Y/IbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHME OLIEHUBAaTh J3THUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUI B obnactu
OMOJOTUM W MEOUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAMpaBICHHOE
M3MEHEHHE TeHOMAa U CO3JJaHhe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCuoHaIbHOM 1eITeTbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITHCKOTO X03A1CTBA, MAIIEBOM
MPOMBIIIICHHOCTH, YIIyOJIsTh IO3HABATEIbHBIH HWHTEPEC, HAIMPABJICHHBI HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Npodeccu U NPOAODKEHHE OWOJIOTMYECKOro 00pa3oBaHus B
OpraHMU3aIMsaX CpeIHEro NpodhecCUOHAIBLHOTO U BhICIIEr0 00pa30oBaHUsl.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 11 Kaacce
JIOJIKHBI OTpaXaTh:

c(OPMHPOBAHHOCTb 3HAHUN O MeCTe U poJii OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUN COBPEMEHHOHN €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YEIOBEUECTBA, a TaKKe B PELIEHUU BOIIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONONB30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILEHHS K
npupoje, oOIIeCTBY, YEJIOBEKY, O BKJIAaJ€ POCCHUMCKUX U 3apyOekHbIX YUEHBIX-OMOJIOIOB B
pa3BuTHE OMOJIOTUH;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIKOYAET ONpENeTeHUs U
NOHMMaHHE CYITHOCTH OCHOBOIOJAraromuX OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
IKOcHcTeMa, Ouocdepa), Ouonoruueckue Teopun (dBodronoHHass Tteopuss Y. JlapBuHa,
CUHTeTHuYecKas Teopus sBomonuu), ydeHus (A. H. CeepuoBa — o myTsSX W HampaBICHHIX
sBomroiud, B.W. Bepuanckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOTo paBHOBecus Jx. Xapan
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Munumyma HO. JIuGuxa,
HKOJIOTMYECKOM MUpaMUIbI SJHEPTUH ), TunioTe3sbl (Tunote3a «mupa PHK» V. 'unbepra);

YMEHHME BIIAJ€Th OCHOBHBIMH METOJaMH HAy4yHOTO TMO3HAHMS, HCIOIb3YEMbIMH B
OMOJIOTHYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U D3KOCHUCTEM (OMHMCAHUE, W3MEpPEHUE,
HaOJr0IeHne, PKCIIEPUMEHT), CIIOCOOaMU BBISBJICHUS M OLIEHKH AHTPOMOTCHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACNATh CYLICCTBEHHbIE NPU3HAKU: BUAOB, OMOIreOIEHO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBMIKYIIETO | Pa3pbhIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJIONATPUUECKOTO U CUMIIATPHUYECKOTO BHI000pa30BaHMsL, BIUSHUS ABIKYIINX CHJI 3BOJIOIUU
Ha TeHO(OH]| MOMYJISALUHN, TPUCTIOCOOTICHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIlpaBJICHUH HBOJIIOLMHU, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHE YCTaHABIMBATh B3aWMOCBS3M MEXKAY IPOIECCAMU JBOJIIOLWH, JBIKYIIHMA
CWJIAMH aHTPOIOTeHEe3a, KOMIIOHEHTAMH PA3JIMYHBIX SKOCHUCTEM M MPUCTOCOOICHUSMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTIUYUTEIBHBIC PHU3HAKH )KUBBIX CUCTEM, IMPUCIIOCOOJICHHOCTh BUIOB
K cpele oOuTaHus, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBS3CH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHU B YKOCHCTEMAaX CBOSH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTUIECKYI0 TEPMHUHOIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOWTAaHWs, CIUHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUS] MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHHS MPUPOJIBI U
4eJI0BEYECTBA,;

YMEHHUE pellaTh OWOJIOTUYECKUE 3aJa4M, BBISIBISATh MPUYUHHO-CICICTBCHHBIC CBS3U
MEXy HUCCIEAYEMbIMH OHOJIOTHYECKUMH TPOIIECCAMH W SIBIICHHSIMHU, JI€JaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;

YMCHHE BBIOJIHATH JTAOOPATOPHBIE M TPAKTHUECKHE paboThI, COOMI0ATh MpaBuUiia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bI, TMPOBEPATh HX JKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIUpys 1IeTb UCCIICI0BaHMS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIbTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIUIMHE, MPOBOAMMON Ha 0a3e NIKOJbHBIX HAYYHBIX OOIIECTB, W MYOJUYHO TPEACTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHUIX;

YMCHHE OIICHWBATh THUIOTE3bl M TEOPUH O TMPOUCXOKIACHUM KU3HU, YEIOBEKa U
YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0AX MPEAOTBPAIICHUS TIIOO0ATBHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOp OyAyIei mpodeccHoHanbHON AeITeTbHOCTH B
obnmactT  OWOJIOTHMH,  OKOJOTHH, TPUPOIOIOIBE30BAHUS, MEIAWIMHBI, OWOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPHHAPUH, CEIHCKOTO XO3SHCTBA, MUIIECBOW IMPOMBIIIICHHOCTH, YTIyOIsTh
MO3HABATENbHBII MHTEpEC, HAMpaBICHHBI HAa OCO3HAHHBIK BBHIOOP COOTBETCTBYIOIIEH
npodeccuu W TPOJODKEHHE OHMOJOTHYecKOro o0pa3oBaHHMS B OpraHM3AIMsIX CpPETHETO
MPO(ECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
(undposbie)
Ne i/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Konrposbubie IIpakTuyeck
Bcero oOpa3oBaTe/ibHbIE
padoTshI ue padboTnbl pecypenI

1 buonorus xak Hayka
2 JKvBBIE CHCTEMBI U X H3YICHHE
3 buonorus kneTku 0.5
4 XuMHYECcKasi OpraHu3aIus KJICTKA 10
3) Crpoenrie u GyHKINHU KICTKU 8 2
5 OOMeH BellecTB U MpeBpalleHue Y HEPTUU B 9 1

KIIETKE
7 Hacnencrennas undopmanus u peanusanus €€ B 9 05

KIIETKE

JKu3HeHHBIN MK KIETKH 6 1

Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1 1.5
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 5 05

W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 1 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 brorexHonorus u CHHTETHYECKast OMOJIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

14




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undpoBbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apokJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtous U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTusl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OuTaHMs 15
DKOJIOTHS BUIOB U TIOITYJISIIIHIA 0.5
DKos0rus cood1IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpyxkaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontpoububie IlpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
buosnorus kak KOMITJICKCHAs HAyKa U KaK
1 - 1 0 0 4.09.
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBbIe cCTEMBI M MX CBOWCTBA 1 0 0 6.09.
3 YpoBHEBasi OpraHU3aINs KUBBIX CHCTEM 0 0 7.09.
HcTopust OTKPBITUS ¥ U3yYEHHUSI KIICTKH.
4 PH OTKD i 1 0 0 11.09.
Knerounas teopus
Metoabl MONEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
«M3yueHne MeTo10B KJIETOYHOU OMOTIOTHU
5 i 8 1 0 0.5 13.09.
(xpomatorpadusi, saexTpodopes,
TuddepeHaIbHOe HEHTPU(YTUPOBaHHUE,
ITLIP)»
6 XUMHYECKUN COCTAB KIETKH 1 0 0 14.00.
MuHepanbHbIe BEUIECTBa KIETKH, UX
7 P 1 0 0 18.09.
Ouosoruyeckas poib
Opranudeckue BemecTBa KJISTKU — OeTKU.
JlaboparopHas pabota «OOHapy) eHUE
8 PaToPHAT b by 1 0 0.5 20.09.
OENKOB C TTOMOIIIbIO KAY€CTBEHHBIX
peaxkuuii»
CaoticTBa, K1accuduxanys u KIIUU
9 ukartis 1 yHKIL 1 0 0 21.09.

OEJIKOB




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

10 0 25.09.
YTJIEBOBI

11 Oprannyeckue BenecTBa KIeTKH — 0 97 09
JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGopatopHas pabota «MccnenoBanue 05 98.00.
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK PA3JIMYHBIX OPTaHU3MOB)

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue 0 5 10.
nykieozuaTpudocarsr (HTD)

14 CexBeHHpPOBaHUE JHK. Mertomst 0 410
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeToibl CTPYKTYPHOM OHONIOTHH 0 5.10.

16 Tume! kierok. [IpokapuoTndeckas KieTka 0 9.10.
Ctpoenune 3yKapuoTUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5 11.10.
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIEeTKH 0 12.10.
OnHOMEMOpaHHBIE OPTaHOU B! KIETKH.

19 [Ipaktrueckas padota «3ydenue 05 16.10.
JBYDKEHUS [IUTOIJIa3Mbl B PACTUTENbHBIX
KJIETKax»
[ToyaBTOHOMHBIE OPTaHOU/IBI KIICTKH:

20 MUTOXOH/IPHH, TUIaCTHIBL. JlabopaTopHast 05 18.10.
pabota «MccnenoBaHue mIa3Mou3a u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HememOpanHbIe opraHoubl KIETKU 0 19.10.

22 Crpoenue u GyHKIUH s71pa 0 23.10.




23

CpaBHUTEbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHwHsI KIIETOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

25.10.

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboan3Ma. THumbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKON aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMUIIa3bl WIK
KaTaasbl)»

DepMEHTaTUBHBIN XapaKTep Peakui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue GpepMeHTaTUBHOTO
pacILeIUIeHHs IEPOKCHUIa BOAOPOA B
PacTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

0.5

26.10.

8.11.

9.11.

27
28

ABTOTpO(DHBIN THIT 0OMEHa BEIIECTB

dorocunTes

13.11.
15.11.

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AHaspoOHbIe OpraHu3Mbl. Busisl 6posxeHus.

JlaGopatopHas pabota «CpaBHeHHE
MPOIIECCOB OPOXKEHUS H JBIXAHUS)

AdpoOHBIE OpPTraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

16.11.

20.11.

22.11.

32

DHeprusi MeMOpPaHHOTO TpaJrueHTa
npoToHoB. Cunte3 AT®: pabora

23.11.




npoToHHON AT®-cuHTAa3bI

33 Peakiiun MaTpru4HOTO CHHTE3a 27.11.

34 Tpanckpunuus — matpuusblii cuHTe3 PHK 29.11.

35 Tpaucasus u e€ Tarnbl 30.11.

36 KonupoBanue aMmuHOKUCIOT. Posib 412,
pubocoM B OMocuHTE3€e OenKa

37 Opranuzanus reioMa y mpoKapuoT u 6.12
9YKapuoT

38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH 712,
TEHOB Y 9YKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HU U

39 obsuraTHbIe MapasuThl. [IpakTuyeckas 0.5 11.12.
pabota «Co3naHue MOZeN BUPYyCa»

40 Bupycusie 3a6OJIeBaIv{I/I$I YeJI0OBEKa, 1312
JKUBOTHBIX, PACTCHUN

41 HanorexHonornu B OMOJIOTHH U MEIUIIMHE 14.12.

42 JKU3HEeHHBIN UK KIETKU 18.12.

43 Matpuunslii cunte3 JTHK 20.12.
Xpomocomsl. JlabopaTopHas padora

44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5 21.12.
MUKpOTpenaparax»»

45 JleneHue KJIETKM — MHTO3 25.12.
Tuns! kneTok. KapnokuHes U IUTOKHHES.

46 JlabopaTtopHnas pabora «Habmronenue 05 9712,
MHUTO3a B KJIETKaX KOHYHKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perysnsiius ’KM3HEHHOTO IUKJIA KIETOK 10.01.




48 OpranusM Kaxk eMHOE LIeJI0e 11.01.
49 TkaHu pacTeHUM. iIa6opaT01\)’Ha>1 paborta 05 15.01.
«M3ydyenune TkaHel pacTeHUN»
TkaHM )KUBOTHBIX U YEJIOBEKA.
50 JlaGopaTtopHnas pabora «/3yueHue TKaHeu 0.5 17.01.
YKHUBOTHBIX»
Opranbl. Cucremsl opranoB. JlaboparopHas
51 pabota «/3y4yeHne opraHoB IBETKOBOT'O 0.5 18.01.
pacTeHwusI»
52 Ornopa Tena opraHu3MoB 22.01.
53 JIBrKeHHEe OpraHu3MOB 24.01.
54 IIutanue opranu3mMoB 25.01.
55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 96,01
[TuimeBapuTebHas CHCTEMA YelIOBEeKa
56 JIpIxaHue opraHu3MoB 31.01.
57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U 102,
YeroBeKa
58 TpaHCcoOpT BelecTB y OpraHu3MoB 5.02.
59 KpoBeHocHas cucteMa mo3BOHOYHBIX 200,
KUBOTHBIX U Y€JIOBEKa
60 Beiaenenue y opranu3mMos 8.02.
61 3amuTa y OpraHu3MoB 12.02.
62 NMMyHHas cucTeMa dyenoBeka 14.02.
63 PaznmpaxumMocTh 1 peryisinus y 15.00.
OpPraHu3MOB
64 ['ymopanbHast peryssius U dHIOKpUHHAS 19.02.

CHUCTEMA XKUBOTHBIX U YEJIOBEKA




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

21.02.

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

22.02.
26.02.

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpETapaTax»»

0.5

28.02.

69

70

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

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

29.02

4.08.

71

Poct Pa3sBUTHUC ) KUBOTHBIX.
JlaGopaTtopHnast pabora «BrlisiBiieHHe
MPU3HAKOB CXOJCTBA 3apOIbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)

0.5

6.03.

72

73

74

PasMHOXeHUE U pa3BUTHE PACTEHU.
JlabopaTtopHas pabota «CTpoeHue opraHoB
Pa3MHOXEHHS BBICIITNX PACTCHUN

I/ICTOpI/I}I CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{po3oduia kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI

0,5

0.5

0.5

7.03.

11.08.

13.03.

75

3aKOHOMEPHOCTH HaCJIeA0BaHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas pabota
"HN3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30duinr"

0.5

14.03.




[uTonornueckrne OCHOBBI MOHOTHOPHTHOTO

76 1 18.03.
CKpEITUBaHMS
Ananmuzu ee ckpenmBanue. Hemomxoe
77 PYIOTEe CRpELl 1 20.03.
JOMHHHPOBAHHE
JurubpuHoe CKpeiuBaHue.
IIpakTrueckas padora «M3yueHue
78 P P i 1 05 21.03.
PE3yIbTATOB TUTHOPHIHOTO CKPEITUBAHMS
y IpO30(HITBD»
WTOJIOTHYECKUE OCHOBLI JUTHOPUIHOTO
79 i AUTHOPHA 1 1.04.
CKpEITUBaHUS
80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 1 3.04.
81 XpoMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1 4.04.
82 I'eneTnka momna 1 8.04.
83 I'eHoTHII KaK [€JIOCTHAS CUCTEMA 1 10.04.
I'eHeTnyeckuii KOHTPOJIL Pa3BUTHUA
84 < poT> P 1 11.04.
pacTeHUl, )KUBOTHBIX U YeIOBEKa
M3MenuuBoCTL mpu3HAKOB. BUab!
85 P A 1 15.04.
W3MEHYHUBOCTHA
86 MonudukamonHas U3MEHYHBOCTh 1 17.04.
BapuanuvoHHBIN psia U BapUallMOHHAs
kpuBas. JlaboparopHas padota
«HccnenoBanne 3aKOHOMEPHOCTEN
87 g 5 P 1 05 18.04.
MOIU(PUKATTIOHHON U3MEHUHNBOCTH.
[TocTpoeHre BapuallmoHHOTO pssia U
BApUALIMOHHON KPUBOII»
['eHOTHIIMUECKAS U3MEHUYUBOCTb.
88 1 22.04.
KomOunaruBHast U3MEHUYUBOCTD
89 MyTarnmoHHas U3SMEHYUBOCTb. 1 0.5 24.04.




[IpakTuyeckas padora «MyTtanuu y
Jpo30¢uIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTallMOHHOIO IIPOLIEcCa.
ONUreHeTHKa 1 SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTraBieHue 1 aHaIu3 POAOCIOBHOIN

MeTtoasl MEAUIIMHCKON N'eHETUKHU

0.5

25.04.

29.04.

6.08.

93

94

95

96

3Ha‘~I€HHe MGHHHHHCKOﬁ T'CHCTHUKHU B
HpeI[OTBpaHIGHI/II/I " JICUCHUHU I'CHCTHYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIEKIUU.
JlaboparopHnas pabota «3ydyeHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ TIOMAITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHne meToa0B
CEJICKLIUH PACTECHUN»

JlocTr>KeHMs CeJIeKIMU PACTEHUN 1

#UBOTHBIX. [IpakTnueckas pabora
«IIpuBUBKa pacTeHUI»

0.5

0.5

8.05.

13.05.

15.05.

16.05.

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

20.05.

98

99

BuoTexHonorus kak Hayka U OTpacib
nponsBoacTBa. [IpakTrueckas padbora
«3yueHne 00beKTOB OMOTEXHOIOTHI

OCHOBHBIC HANPaBJICHUS] CHHTETHYECKON
OuoJIOruun

0.5

22.05.

23.05.




100 XpOMOCOMHas U T€HHasi MHKEHEPUS 27.05.
101 Menunuackre OMOTEXHOIOT NI 29.05.
102 PesepsHbii ypok. IloBTOpeHue, ) 1 30.05.
0000111eHHEe, CUCTEMATH3alli 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10O 102 14

[NPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
1 OpodmoniionHast Teopust Y. JlapsuHa 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHMEe, €CTECTBEHHbIIN 1
1 UCKYCCTBEHHBII 0TOOD
4 dopMuUpoBaHUE CHHTETUYECKOU TeOpuun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIOIHS U MAaKPOIBOIFOIIHS
5 [Momymsimus — sneMeHTapHas eIMHULIA 1
HBOJIIOIIH
3aKOH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYUBOCTH Y '
oco0eilt 0HOTO BHJIa»
8 DOneMeHTapHbIe GaKTOPHI 3BOIIOLUU 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodaeHU Y OpraHu3MoB:

Mopdonoruueckue, GU3NOIOTHUECKHE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas padota «CpaBHEHHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

20

buoreorpaduueckre METOIbI U3yUCHUS
ABOJIIOLIMU

21

22

OMOpPHOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OHMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIIOLUH

24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIOIUU

o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie

26 JloHay4HBbI€ MPEACTABICHUS O 3aPOXKICHUU
KU3ZHU

97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
UcTopus 3emau 1 MeTO/IbI €€ U3YUCHHUS.

29 Jlaboparopunas pabota «3yueHue u 05
OIMCaHNE UCKOMAEMbIX OCTaTKOB JIPEeBHUX '
OpPTaHHU3MOBY

30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH

31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pacturensHoro Mupa. [Ipaktudeckas 05
pabota «3y4yenne ocoOeHHOCTEH '
CTPOCHHUS PACTCHHH Pa3HBIX OTIIEIIOB)»

33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas

34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHBOTHBIX)

35 Pa3BuTHe u3HM Ha 3eMIie 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOTo
MPOIILIIOTO

39 OcCHOBHBIE CUCTEMATUYECKHUE TPYIIIIbI
OpPTraHU3MOB

40 AHTPOIOJIOTHS — HayKa O YeJIOBEKe

41 Passutne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3yduenne ocobOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJI1 AHTPOIIOTE€HE3A

46 ITaneorenerrka u najgeoreHOMHUKa

47 DBOJIIOLHS COBPEMEHHOT'O YEJIOBEKA
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydueHue 3KOIOrn4ecKux 0.5
ajlanTanuii 4YeJIoBeKa»

49 MeXIuCIUTUTMHAPHBIE METO/IBI

AHTPONOJIOTUH




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Mertoub! skonoruu. Jlabopatopnas padora

o1 «M3yueHne METOA0B IKOJOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YeJoBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue paktopbl. CBET Kak

54 skosiormueckuii pakrop. JlaboparopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Aobuotnueckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKUN (haKTop.

55 Jlaboparopuas pabota «BrisiBicHHE 1 0.5
MPUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxtop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpeJie 1
oOuTanus

62 DKOJIOTUYECKHE XapaAKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHCIICHHOCTD, INIOTHOCTh, BO3pACcTHAS U
MI0JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MO YJISIIHH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAst CTPYKTYPA OIS IIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta YnMCIIEHHOCTH MOMYJISIINH.
KpuBbie BbDKHUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CeMSIH PACTCHHI K PACCEICHUIO

69 Bun kak cucrema nomyssui

70 3aKOHOMEPHOCTH MOBECHHS U MUTPALIUI
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 DKkocucTeMa Kak OTKpbITas CUCTEMA

73 KpyroBopot BelecTs 1 MOTOK SHEPTUU B
IKOCHUCTEME

74 OCHOBHbBIE TIOKA3aTEeIN IKOCUCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpEil U OKEaHOB

78 [IpupoaHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckast pabora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUI

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 06009Ka
3emnn

84 Yuenne B. W. Bepraackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BeliecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYEeCKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue genoBeka Ha 6nochepy

01 AHTpPONOr€HHOE BO3/ICUCTBHE HA
pPaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIUIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TeMe «MHUKPOIBOIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o Teme «MaKpOolIBOIIOIHUA U 1
e€ pe3ysIbTaThl»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HU Ha 3eMiIe»

08 Oo6o06menue no Teme «IIpoucxoxacHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 Oo6o06menne o Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSX OPTaHH3MOBY

100 O6o6menne o Teme «OpraHu3Mbl ¥ cpena 1
oOuTaHUSN

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue mo Teme «buocdepa — 1
rJI00abHast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue;
nop penakuuei [Taceunuka B.B., AkunonepHoe obiiectBo «M31aTeabcTBO
«IIpocBemenue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u
npyrue; noj pegakuueit [laceunuka B.B., AkiimonepHoe o0111ecTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






