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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o yuebnomy npeamety "buonorus" (nanee - 6uosorus) Ha ypoBHE CPEIHETO
obmero oOpazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«0O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenogaBaHUs
yueOHoro mnpeamMera «bHoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi padoyeil mporpaMmmbl
BOCITUTAHHUS.

VYueOnsiii npenmer  «buonorus» yrnyonénnoro ypoBus wu3ydenus (10—11  kiaccsr)
ABIISIETCS OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOiactu «EcTecTBEeHHO-HAY4HBIE MPEAMETHI».
Cormacao monoxenusim OPI'OC COO mnpodwibHbIe y4eOHBIC MPEIMEThI, H3y4aeMbie Ha
yIIIyONEHHOM ypPOBHE, SIBISIOTCS CIIOCOOOM muddepeHnranuu o0ydyeHus Ha YpOBHE CpPEIHEro
oOmiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeaHUM OOIIMM, CpeIHMM NPO(ECCHOHATIBHBIM U BBICIIMM oOpa3oBaHueM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX U PA3BHBAIOIINX 33]ad, CBSI3aHHBIX C MpodopueHTanuei
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTH HAy4yHOro 3HaHUS,
CBSI3aHHOTO C OWOJIOTHEH, MEIWIIMHON, 3KOJOTHEH, ICHUXOJOTHUEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yue6HOMY mipeamety "buonorus" na€r mpencraBieHue O UEIH U 3aja4ax
u3ydeHus yaeoHoro npeamera «buonorusy Ha yriyon€HHOM YpOBHE, ONpeensieT 00s3aTeabHoe
(MHBapuaHTHOE) TNPEAMETHOE COJEp)KaHHWE, €ro CTPYKTypHpPOBaHHME IO pa3jieiaM U Temawm,
pacnpeziefieHue Mo KiiaccaM, peKOMEHAYeT MOCeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro mporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3yYe€HHEeM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS,
Omaromaps 4yeMy [pPOCMaTpHBAeTCs  HAMPaBICHHOCTh Ha  MOCJEAYoIlee  Pa3BUTHUE
OMOJIOTUYECKUX 3HAHWH, OpPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, PEACTABICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHHE OEpPEKHOI0 OTHOLIEHUS K OKpYXKarolled NpupogHoi cpene. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXXHOCTU YyueOHOro mnpenmera «buonorus» B peanuzanuu
tpeboBanuii I'OC COO Kk mIaHUpyeMbIM JUYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM
pe3dynpraTaM oOyueHHus U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JESTEIIbHOCTH OOYYalolUXCsl MO0 OCBOEHHUIO COJEp’KaHUS OMOJIOTMYECKOro 0o0pa3oBaHUs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYueOHnblii npenmer «buonorus» Ha ypoBHE cpeiHEro o0IIero oOpa3oBaHUs 3aBEPILIAET
O6uonornyeckoe oOpa3oBaHue B IIKOJE M OPUEHTUPOBAH Ha pacIIUpeHue U yriyOleHue 3HaHui
00ydJarommxcsi O >KUBOM TPUPOJE, OCHOBAX MOJEKYISIPHOM W KJIETOYHOM OHOJIOTHH,
SMOPHOJIOTHN ¥ OUOJIOTHH Pa3BUTHs, F€HETUKHU, CEIEKIMHU, OMOTEXHOJIOIHH, 3BOJIOIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

N3yuenne yuebHoro npenmera «buonorus» Ha yriyOJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOIIUXCSl K TOCIENYIOUIEMY IOJIYyYeHHUI0 OHOJIOTMYECKOro oOpa3oBaHMs B
By3aX U OpraHU3allUsAX CpeHero npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAEp)KaHUsS
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHHM OOYy4YarOUIMMUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKMX pa3/esoB OHOJIOTMHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIIUpeHbl U yriayOIeHbl
Ouosnornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4eloBeKa,
Oo0LIMX 3aKOHOMEPHOCTSIX JKHU3HM, JOMOJHUTEIbHO BKIIIOUYEHbI OWOJIOTMYECKHE CBEIEHUS
NPUKJIAJHOTO U MOUCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIOJIb30BAaTh KAaK OPUEHTUPHI IS
MoCHeAYIOLEro BeiOopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHWM C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, TIOTYYCHHBIMU 00YUaIOIIUMUCS TIPH U3y4eHUU (DU3UKHU, XUMUH,
reorpaduy 1 MaTeMaTHUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMy mnpenmeTy "buonorus" orpaxkaer CHCTEMHO-
YPOBHEBBIM M SBOJIOIHOHHBIN MOAXOAbI K M3yueHHuio Ouosoruu. CoOriacHo UM, HU3y4aroTCs



CBOICTBa M 3aKOHOMEPHOCTH, XapaKTEePHbIE JJISl )KUBBIX CHCTEM PA3HOT'O YPOBHSI OpraHU3alluy,
HBOJIIOIMHM OPraHUYECKOro MHpa Ha 3emile, COXpaHEHHsI OWOJOTHYECKOro pazHooOpasus
maaHeTel. Tak, B 10 Kkiacce HM3ydarOTCs OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CEJICKUIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUM, aKTYaIM3UPYIOTCS 3HaHUS oOOydarolmuxcs Mo OOTaHWKE, 300JI0TMH, aHATOMUH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOUMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VYuebubiii npeamer «buonorus» mnpuszBaH 00ECHEYUTh OCBOCHHUE OOYYAIOIIUMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJEH, NPUHLMIIOB U TPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJISAIUN, OWOLIeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAyYHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIIEJOBAHMUSX B OMOJIOTUM, MPUKIATHBIX ACHEKTaxX
Ouonornyeckux 3HaHWM. /g pa3BUTHS W MOIJEp)KaHUS MHTEpeca O0O0YyJaromuxcs K OMOIOTHU
HapsIly CO 3HAYUTENIbHBIM 00bEMOM TEOPETHUUECKOI0 MaTepuasia B COACPKaHUH MTPOrPaMMBI IO
OMOJIOTMH TPEYCMOTPEHO 3HAKOMCTBO C MCTOPHUEM CTAHOBJICHHMSI M PA3BUTHUSI TOM WIM MHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PELICHUE BaKHEHIINX
OMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Lenp u3yuenus: yue6Horo npeamera «buonorus» Ha yrnmyOiaEéHHOM ypoBHE — OBJaJiIeHUE
00yJaromUMHUCS 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpPTraHM3allUU JKUBBIX CHUCTEM
pa3HOro paHra v NpuOOpeTeHNuEe YMEHHI MCIOIB30BaTh 3TU 3HAHUS B (DOPMUPOBAHUH MHTEpeca
K omnpeaenéHHol 001acTi MpoPeCCHOHATBHON NEATEIBHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BBIOOPY y4eOHOro 3aBe/IeHUs AJIsi MPOJOHKEHUS OMOJIOTHYECKOT0 00pa30BaHusl.

Joctuxenue nenu usydeHus: yueoHoro npeamera «buonorus» Ha yriyOi€HHOM ypOBHE
obecrieunBaeTcs pelieHrueM CIeIYIOMUX 3a1au:

OCBOCHHME O0YUAIOIIMMUCS CUCTEMbI OMOIOTHYECKUX 3HAHUIM: 00 OCHOBHBIX

OMOJIOTUYECKUX TEOpHUAX, KOHICMIUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IIPaBUJIaX, COCTABJIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAayYHYIO KapTHHY MHpa; O CTPOEHUH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEM (KIJIETKa, OPraHu3M, MOMYJSIuUs, BU/L,
OmoreorieHo3, Owocdepa); O BBIJAIOIIMXCSA OTKPBITUSAX W COBPEMEHHBIX HCCIICIOBAHUSX B
OHOJIOTHH;

O3HAKOMJIEHHE  OOy4aroumxcsd C  METOJaMU  IIO3HaHMSI ~ KUBOW  IPHUPOJIBIL:
UCCIIEI0BATEICKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOrHH,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUN U CUHTETHUECKOMN
OMoJIOTHMH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOAAMU  CaMOCTOSITENIbHOTO  NPOBEICHHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIcHUE OOYYaIOIIMMUCSH YMEHHUSIMU: CaMOCTOATEIbHO HAaXOJAWTh, AHAIM3UPOBATH U
UCIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TOIb30BATHCS OMOIOIMYECKOH TepMUHOJIOTHEN U
CUMBOJIMKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMM U  COLHMAJIBHO-
HKOHOMHMUYECKUMH U HSKOJIOTHYECKUMH IpOoOJeMaMy YeJIOBEYeCTBa; OLIEHHWBATh IOCIEICTBUS
CBOEHM JEATENIbHOCTH I10 OTHOLIEHUIO K OKpY)Kalolled NpUpOIHOM cpene, COOCTBEHHOMY
3I0pOBBI0 U 3/I0POBBIO  OKPYKAIOIIMX JHOEH; OOOCHOBBIBaTb M COOJIOJATh  MEphl
npoUIakTUKY UH(YEKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OECTIeUeHUS
0€30MacCHOCTH COOCTBEHHOM KH3HENEATeNbHOCTH B YPE3BbIUANHBIX CUTyalMsIX MPUPOJHOTO U
TEXHOTE€HHOI'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKpPBITHS B 001acTu
OMOJIOTHH;

pa3BUTHE y OOyYaIOLIUXCSl MHTEIUIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEN B Ipolecce
3HAKOMCTBA C BBIIAIOLUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMpIMi €10 MpoOjIeMaMHu, METOJI0JIOTHEN OHMOJIOrMYecKOro MCCIIeOBaHUsl, MPOBEIEHUS
HKCIEPUMEHTAIBHBIX HUCCIEJI0BAaHUM, pemeHus OWOJOTHYeCKUX 3a/ad, MOJEIUPOBAHUSL
O1oJI0rnYecKX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOYYaIOMIMXCSl [IEHHOCTHOTO OTHOLICHMS K >KUBOW NMPHPOJIE B IIEJIOM MU K
OTIENbHBIM €€ 00beKTaM U SBJICHUSM; (POPMHPOBAHUE OSKOJIOTMYECKOM, TIE€HEeTHYEeCKON



rPaMOTHOCTH, OOIIEH KyJbTYpbl MOBEACHUS B MPUPOJE; MHTETpalll €CTECTBEHHO-HAaYyUHBIX
3HAHUI;

npuodpeTeHne 00yJaroIUMHUCS KOMIETEHTHOCTH B PallMOHATBHOM MPUPOIONIOIH30BAHUH
(coOmroleHne TpaBWJI TIOBEACHUS B TIPUPOJIE, OXPaHBI BHUAOB, JKOCHCTEM, Omochepsi),
COXpPaHEHUHU COOCTBEHHOI'O 370POBBSI U 3[0POBbSl OKPYXKAIOUIMX JtoAed (COOMIOIeHUS Mep
npodunaktuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACITEILHOCTH B
Ype3BhIYAIHBIX CUTYALUAX MPUPOJHOTO U TEXHOITCHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUs
OMOJOrM4YECKUX 3HaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JIaHME YCIOBHHM [UIsl OCO3HAaHHOTO BbIOOpa OOYHYaIOIIUMUCS HHAWBHIYaIbHOM
o0pa3oBaTeNbHON  TPAaeKTOpUHU, CHOCOOCTBYIOIIEH MocienyomeMy npodecCHOHaTIbHOMY
CaMOOIIPEICICHNIO, B COOTBETCTBUM C HWHAWBHIYAIbHBIMH MHTEPECAMH M TOTPEOHOCTIMHU
pervuoHa.

OOmiee 4YMCIIO YacoB, OTBEJACHHBIX HA H3y4eHHE OMOJIOTMM Ha YIIIyOJEHHOM YpPOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 gaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZlen0).

Orb6op opraHu3alMOHHBIX  (GOPM, METOAOB H  CPeACTB OOy4YeHHUS  OHOJOTHH
OCYILECTBIISICTCS C YYETOM CHEHU(PHUKH €ro COACpKAHUS M HANpPaBICHHOCTH Ha MPOJOJIKEHUE
Ounonoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CPeIHEro Mpo(decCHOHATBLHOTO U BBICHIETO
o0OpazoBaHusl.

OO0s3aTeNbHBIM YCIOBHEM MPU OOyUYEeHUU OHOJOTHMHM Ha YIriayOJIEHHOM ypOBHE SIBISETCS
IpoBeIeHUE JIA0OPaTOPHBIX M MpakTHUecKux pador. Tarke ywactue oOydarommxcs B
BBIMIOJTHEHUH  TPOEKTHBIX UM y4eOHO-UCCIIEOBATENbCKUX  PAadOT, TeMaTHKa KOTOPBIX
OTIpEeNeNIeTCSl YYHUTEJEM Ha OCHOBE HMEIOIIMXCS MaTepHAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJEPXAHHUE OBYUYEHUA

10 KUIACC

ConepkaHnue  MPOTPaMMBI,  BBIJICJICHHOE KYpCcu8oM, HE  BXOJIUT B  IPOBEPKY
rocynapcTBeHHoOU utorooi arrecranuu (I'MA).

Tema 1. buoJsiorust Kak HayKa

CoBpemeHHas OMoOrUs — KOMILJIEKCHas Hayka. KpaTkas uctopusi pa3BUTHs OMOJIOTHU.
buonornueckue Hayku M u3ydaemble UMM MpoOiembl. DyHnaameHTaldbHbIE, NPUKIATHBIE U
MOUCKOBBIE HAYYHBIE UCCIIEIOBaHHS B OMOJIOTHH.

3HaueHue Ouosiornu B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouonoruei. 3HaueHHWe OHONOTMUM B IMPAKTHYECKOH
JIEATEIPHOCTH YEJIOBEKA: MEIHIMHE, CEIbCKOM XO3AHCTBE, IPOMBIIIIEHHOCTH, OXpPaHe
IIPUPOJIBI.

JdemMoHcTpanuu

Ioptpetsl: Apuctotens, Teodppact, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, V. I'apseii,
I'. Menpens, B. W. Bepuanckuii, W. II. IlaBnoB, M. WM. MeunukoB, H. W. BaBuios, H.
B. Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuxk, /I. K. benses.

Tabnuie! 1 cxembl: «CBsA3b OMOJIOTUU C APYTMMH Haykamuy, «CrucreMa OMOIOrHYecKUX
HayK».

Tema 2. ’KuBble cucTeMbl M UX U3yYeHHUE
JKuBble cucTeMbl Kak MpeaMeT u3ydeHus 0uonoruu. CBONCTBA JKUBBIX CHUCTEM: €IMHCTBO
XHMHYECKOTO COCTaBa, JUCKPETHOCTb M IIEJIOCTHOCTb, CIIOXKHOCTh W YHOPSIOYEHHOCTh



CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
MU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3allii >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAaHEBBI,
OpraHU3MEHHBIN, MO YJISIUUOHHO-BUI0BO, AKOCUCTEMHBIN (OMOTEOIICHOTUYECKHIA ),
ouocepnsiid. [Iporeccsl, npoucxosmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuznp kak opma cymecTBoBaHusl Marepun. Hayku, u3ydaromue >KUBbIe CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpPraHHU3aLUU.

N3yuenue xuBbix cucreM. Mertoabl Ouonornueckoi Hayku. Habmionenue, usmepenue,
SKCHEPUMEHT, CHUCTeMaTu3auus, MeraaHanu3. lloHsaTMe O 3aBUCUMOM M HE3aBUCUMOU
nepemeHHoil. IlmanupoBanue skcnepumenrta. [loctaHoBka u mpoBepka rumore3. Hynesas
runote3a. [loHsTHe BEIOOPKHU U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux ganHbix. OneHka
JIOCTOBEPHOCTHU MOJYYEHHBIX Pe3ysibTaToB. [IpMuMHBI UCKAKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
IloHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuubl 1 cxembl: «OCHOBHBIE TMPU3HAKK JKU3HUY», «buosornueckue CHUCTEMBI»,
«CBoICTBA KUBOW MaTepumn», «YpOBHU OpraHU3aIUuU KMBOK MPUPOJIb», «CTpOEHUE KUBOTHOU
KieTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl  OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3yUEHUS KUBOU MPUPOIBD».

O6opynoBanwue: 1abopaTtopHoe  O0OpyIOBaHWE  JUIsi  NPOBEICHUS  HAOIIOJCHHIA,
U3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «Vcroap30BaHNE PA3NMYHBIX METOJIOB IIPU HM3YYEHUU JKUBBIX
CUCTEM.

Tema 3. Buosorus kierku

Knerka — cTpyKTypHO-(QYHKIIMOHANbHAs €AMHULA KUBOTO. MICTOPHUS OTKPBITUS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopust (T.llBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

MeTtoabl MOJEKYISIPHOM M KJIETOYHOW OWOJIOTHMH: MHKPOCKOIHUsS, Xpomartorpadus,
anekTpodopes, METOJ MEUYEHbIX AaToMOB, AuddepeHnManbHOe  IEeHTpUdyrupoBaHue,

KYJIbTUBUPOBaHUE KIIETOK. M3yuenue QuxcuposanHuix KIemoK. DneKTpoHHas
MUKpocKonus. Kougokanvnas mukpockonus. Bumanvroe (npusicusnennoe) usyyeHnue Kiemox.
JdemMoHcTpanuu

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

Tabnuiel 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHKpockom», «lctopus
pa3BUTHUS METOJIOB MUKPOCKOITUI.

O6opyoBaHKE: CBETOBOM MHUKPOCKOII, MUKPOIIpPENapaThl pPaCTUTENbHbIX, KUBOTHBIX U
OaKTepHATIbHBIX KJIETOK.

IpakTunyeckas padora «/I3yueHue MeTof0B KJIETOYHOM Oumosoruu (xpomarorpadus,
anektpodopes, nuddepennmanbaoe neHTpudyruposanue, [ILIP)».

Tema 4. Xumuueckasi Opranu3anus KjieTKu

XHUMHUUYECKUH COCTaB KIETKA. Makpo-, MUKpPO- U YJIIbTPaMUKpPO3IeMEHTHL. Boja u e€ ponb
KaK pacTBOPHUTENA, pEareHTa, ydacTHe B CTPYKTYPUPOBAHWU KIETKH, TEIUIOPETYIISIIHH.
MuHepanbHbI€ BEIIECTBA KIETKH, UX OMOJIOTHYeCcKasi poib. Poib KATHOHOB Y aHMOHOB B KIIETKE.

Oprannyeckue BelecTBa KieTku. buonornyeckue monumMepsl. beku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKkTypbl OenkoBoW MoJekynbl. [lepBuuHasi cTpykTypa Oenka, HMenTHIHAs
cBs3b. BTOpmuHas, TperwuHas, udeTBepTHUHas CTPYKTyphl. Jlenaryparus. CBoicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0€IKOB. [Ipuonsi.

VYrneBonbl. MoHOCaxapuIbl, JUCaXapyibl, OJUTrOCaXapuibl W Tonucaxapuasl. OOmmit
IUIaH CTPOeHUsT W (U3MKO-XMMHYECKHE CBOMCTBa YriieBoAoOB. buonormdeckue QyHKINN
YTJIEBOJIOB.



Jlumuger.  [mapodunpHO-rUApodOOHBIE  cBoMcTBa.  Kiaccudukanuss — aumumaos.
Tpurnunepuasl, GochoaunuIbl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOMCTBA OHWOJIOTMYECKUX MEMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMbBIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. JJHK u PHK. Ctpoenue HykinenHoBbIx KuUCIOT. HykneoTuasl.
[Mpunmun kommuementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u ouonorndeckue Gynkmuu JJHK. Bunsr PHK. ®ynknun PHK B kineTke.

Crpoenue monekyisisl AT®. Makpospruueckue cBsizu B Mmojiekyine AT®. buonoruueckue
¢yakuun  AT®. BoccraHoBlieHHbIE TIEPEHOCUYMKH, HX (QYHKIIMH B  KIETKe. /pyeue
HYyK1eo3uompugocgamol (HT®). CexBeHpPOBaHHE JIHK. Memoow 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouosiorus: OmoxuMuyeckue M OMOPU3NYECKUE UCCIIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl —Omomoiiekyl. Modenuposanue cmpykmypol U QYHKYui
buomonekyn u ux Komniekcos. Komnvromepmuiti Ousaiin u opeanuyecKuti Cunme3s 6UOMONEKY U
UX HenpupoOOHbIX AHALO208.

JdemoHcTpauuu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ®. Caurep,
C. llpy3unep.

[{uarpammbl: «PacripefieieHie  XMMHYECKHUX SJIEMEHTOB B  HEXKHBOM  MPUPOJEH,
«Pacnipenenenue XUMUYECKUX SJIEMEHTOB B )KHUBOU MTPUPOJICH.

Tabauier u cxemsl: «[lepuonudeckas TabauIa XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbI BOABI», «BeimectBa B cocraBe oOpraHu3moBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTypbl O€IKOBOH MOJEKYJbI», «CTpOEHHE MOJIEKYN YrieBoJ0B», «CTpOEHHE MOJIEKYI
TUnua0By», «HykienHoBbie KUCTOTHIY, «CTpoeHne MOIeKyasl ATO.

O6opyaoBaHKe: XUMUYECKast 10CY1a 1 000pyI0BaHHE.

JlabopaTopnasi pabora «O6HapyxeHre OETKOB C TOMOIIbIO KAY€CTBEHHBIX PEAKIIHII.

JlabopaTopHas pabora «/ccnenoBaHue HyKIIEMHOBBIX KMCIIOT, BBIJICICHHBIX U3 KIETOK
pa3IMYHBIX OPTAaHU3MOB).

Tema 5. CTpoenue u pyHKIMH KIETKH

Tumnsl kneTok: sykapuoTHueckas U mpokapuoruyeckas. CTpyKTypHO-(yHKIIMOHAIbHBIE
00pa3oBaHMs KJIETKH.

Crpoenue mnpokapuoTHueckoi kieTku. Kierounas creHka Oakrepuil U apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(HON U aBTOTPO(HON NMPOKAPUOTUYECKUX KIIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3aX.

CrpoeHune 1 pyHKIIMOHUPOBAHUE dyKapuoTHUECKOl kieTku. [1nazmaTuueckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTtudyeckoil MemOpaHbl. TpaHCopT BelIecTB uepes
IU1a3MaTHYECKyl0 MeMOpaHy: maccuBHBIA (quddy3us, obnery€éHHas nuddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomynmponumaemocts MemOpanbsl. PaboTa
HaTpUN-KaJIMEeBOro Hacoca. DHIOIMTO3: MUHOIKUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUHONW CTEHKH pacTeHHH, rpuOoB.

Huromnna3zma. Ilutozonb. Ilutockenet. [Buxkenue nuroriazmbl. OpraHoOWAbl KIETKH.
OnHomMeMOpaHHbIE OpraHOUABI KIETKH: 3HJomiIazmMarndeckas cetb (DIIC), anmapat I'onbmku,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHre TpaHyIApHOTO peTUKyiayma. Mexanusm Hanpasnenus 6eakog 6 IIIC. CunTtes
pactBopuMbIX  OenkoB. CuHTe3  KJIETOYHBIX  MeMOpaH. ['magkuil  (arpaHysisipHBIi)
sHJIOMIa3MaTHYecKuil petukynyMm. CekpetopHas ¢yHkuus anmnapata ['onbxu. Moougukayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTke. Bakyonu pactutenbHbIX KieTok. Kierounstit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWABl KIETKU: MHUTOXOHJPUHU, IUIACTHIBL. [Ipoucxodcoenue
mumoxonopuu u naacmud. Cumbuocenes (K.C. Mepeockoeckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMU MHUTOXOHIpUHA W 1actuj. [lepBUuHBIE, BTOpPHYHBIE W CIOXKHBIC IUIACTHIBI



(GOTOCUHTE3UPYIOUINX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI ~ BBICIIUX
pacTeHuN.

HememOpannbie opranousl kietku CtpoeHue u pyHKUIUH HeMeMOpaHHBIX OPraHOMIOB
KIeTku.  Pubocomsl. Ilpomescymounvie  ¢unamenmei.  MukpodunaMeHTsl. AKmuHogwle
Muxpogunramenmol.  MblIEUHbIE  KIETKU. AKMUHOBble ~ KOMNOHEHMbl — HeMbIUUEUHbIX
ka1emok. Mukpotpyoouku. Knerounsnii nentp. CTpoeHHne U JABHKCHHE KTYTHKOB U PECHHYEK.
Muxkpotpy6ouku nuroriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. MomopHule benxu.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapHoIUIa3Ma, SAPBIIIKH, UX CTPOECHUE U (YHKIIHH.
Snepusiii 6enkoBbIil MaTpuke. [IpocTpaHCcTBEHHOE pacloNOKEHHE XPOMOCOM B MHTep(ha3HOM
aape. dyxpomamun u cemepoxpomamun. beakn XpoMaTuHa — TUCTOHBL. [unamuxa s0epHou
obonouku 8 mumo3se. fAoepmwviii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEpPUCTHKA  KIETOK  3YKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHON ).

JdemMoHcTpanuu

[MoptpeTtsl: K.C. MepexkoBckuit, JI. Maprymuc.

Tabauiel u cxeMmbl: «CTpOEHHE HYKApUOTHUECKON KIETKM», «CTpOeHHE MKUBOTHOM
KIeTKn», «CTpoeHHe pacTUTENbHON KieTkn», «CTpoeHrne MUTOXOHIpUm», «Sapoy, «CtpoeHue
MIPOKAPUOTUYECKON KIIETKW.

O6opyIoBaHKE: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaTrbl PacTUTEIbHBIX, KMUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0akTepuabHbIX KJIETOK.

JlaGopaTopuasi padora «l/3yueHue cTpoeHUs KJIETOK PA3IUUYHbIX OPraHU3MOB).

IpakTuuyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBI».

JlaGopaTopuas padora «lccnenoBanue mniaasmoinsa U JemIa3MoiIn3a B paCTUTENbHbBIX
KJIIETKax.

IpakTuuyeckas pa6ora «3ydeHne IBUKEHUS HUTOIUIA3MbI B PACTUTENIBHBIX KIIETKAX».

Tema 6. O0MeH BelllecTB M NpeBpallieHNe IJHEPTUH B KJIeTKe

AccuMUIISIMS U AUCCUMMIISILIMS — JIBE CTOPOHBI MeTaboau3ma. Tumsl oOMeHa BEIecTB:
aBTOTpOGHBIH H  TeTepoTpoHBIA. YyacTHe Kuciopoga B  OOMEHHBIX — IpoIeccax.
OHepreruyeckoe oOecrieueHne kieTku: mnpespamieHue AT® B 0OMEHHBIX Mpoleccax.
@®epMeHTAaTUBHBIM XapakTep peakluid KJIETOYHOTro Meradonu3ma. PepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M jedctBus. KodepmeHntsl. OTianuusi (epMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(bepMEHTATUBHBIX pEaKIHi OT Pa3InYHbIX (PaKTOPOB.

[lepBUuHbI CHHTE3 OpPraHWYECKUX BEUIECTB B KieTke. POTOCUHTE3. AHOKCULEeHHbIL U
oxcuzennvllti  pomocunmes y  baxkmepui. Ceemocobupaiowue nueMeHmvl U  NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb ximopomiactoB B mporecce (otocuHTe3a. CBeToBas U TEMHOBas
da3zel. Pomoovixanue, Cs., Cs. u CAM-munsvr gpomocunmesa. IlponykTUBHOCTH (HOTOCHHTE3A.
BnusiHue pa3nuyHbIX GaKkTOpoB Ha CKOPOCTh (OTOCHHTE3a. 3HAUeHNE (POTOCUHTE3A.

XemocuHTte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpHU(ULUpYrOIIHe
OaxTepuu, Kene300aKkTepuu, cepodaKTepuu, BOJOPOIHbIE OaKTepUH. 3HAUEHUE XEMOCHHTE3A.

AnaspobHble opranu3mbl. Buasl 6poxkenus. IIpoxyKkTsl OpoKeHUs: U UX UCIOJIb30BAHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTHMH W BO30YIUTETH
Oose3Hel.

AspoOHBIE OpPTaHW3MBI. JTambl dHEpreTudeckoro oomeHa. [loAroTOBUTENBHBIN HTaIl.
['mukonn3 — 6€CKUCIOPOAHOE PaCUIEeTIIICHUE TIHOKO3BI.

buonoruueckoe okucieHue, Wik KIETOUYHOE JpIxaHue. Pollb MUTOXOHIpHIA B Ipolieccax
OMOJIOTUYECKOTO OKHCJICHHUS. [uknnueckue peakuuu. OxucnutenbHoe
dbochopunupoBanue. duepeus memopannozo epaouenma npomonos. Cunmes AT®: paboma
npomonnou AT®-cunmaswi. llpenmyiiectBa a’poOHOrO0 MyTH oOOMEHa BELIECTB IEpen
aHa’pOOHBIM. DPHEKTUBHOCTH FHEPTETUYECKOTO OOMEHA.



JdemoHcTpauuu

Hoptpertsr: JIx. [Ipuctiu, K. A. Tumupsize, C. H. Bunorpaackuit, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «@OTOCHHTE3», «IHEPreTHYecKuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCUHTE3Y.

OO6opynioBaHue: CBETOBOM MUKPOCKOIN, 000pYIOBaHKE JJISi TIPUTOTOBJICHUSI TTOCTOSTHHBIX
U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas pa6ora «/3yueHune KaTaJIUTHUYECKOW AaKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlabopaTopuasi pa6ora «/3yueHue (¢GepMEHTAaTUBHOTO paCHICIICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX».

JlabopaTopnasi pabora «CpaBHeHuUE Npo1ieccoB (POTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopuas padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacieacrBenHasi MHpoOpMalus U peaju3anus eé B KJeTKe

Peakuuu matpuyHoro cuHresa. [IpyHINI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX MAaTPUYHOIO
cuHTe3a. Peanmsanms HaciaeAacTBeHHOM wWHQoOpManuu. ['@HeTHYeCKH KOJ, ero CBOMCTBA.
Tpanckpunuusa — marpuunblii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUIIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUIAPAJUIETbHOCTb, aCUMMETPUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucmsius u e€ stansl. Yuactue TpancnoptHeix PHK B GuocunTese Genka. YcnoBus
ouocunTesa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Cogpemennvie npeocmasienusi 0 cmpoenuu 2enog. OpraHuzais reHomMa y IpoKapuoT 1
9yKapuoT. Perynsuus akTUBHOCTM TIe€HOB Yy mpokapuor. [umoreza omepona (@. XKakoO,
K. Mano). Monekynsapuvle mexaunusmvl 3Kcnpeccuu 2emos y sykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLIECCOB B KiIeTKe. KiieTouHbli roMeocTas.

Bupycsl — HeksieTounble (hOpMBI )KU3HU M 00IUraTtHbele mapasutbl. CTpoeHHe IPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHPYCOB, Oakrepuodaro. Kusznennviii yukn J[HK-codepacawux
supycos, PHK-coodepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHble 3aboneBaHusi uenoBeKka, JKUBOTHBIX, pacteHuil. CIINIA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

buoungpopmamuka:  ummecpayuss u  ananuz  Oonvwux — maccueos  («bigdatay)
CMpPYKmMypHuIX — Ouonocuueckux  Oaumvix. Hanomexnonocuu 6  oOuonocuu u  meouyure.
IIpoecpammupyemvie pynkyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcms.

JdemMoHcTpanuu

Hoptpetsl: H. K. Konsuos, . N. IBanoBCKuii.

Tabmuubl  u  cxembl: «buocunTes Oenkay, «l'eHeTmyeckuii Koma», «Bupyco»,
«baxrepuodaru».

IpakTuyeckas padora «Co3naHue MOJIENH BUPYyCay.

Tema 8. ) KusHeHHBIH MUKJ KJIETKHA

Knerounslii 1k, ero mepuonbl u perymsius. Wutepdaza u muto3. OcoOeHHOCTH
npolieccoB, nporekaromx B uatepgase. I[loaroroska kietku k nenenuto. Ilpecunrernueckuit
(TOCTMUTOTUYECKUIT), CUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEpPHOIbI
uHTEpQa3bl.

Marpuunsiii  cunte3 JHK —  permmmmkamms.  [lpunnuner  permmkanmmn  JIHK:
KOMIUIEMEHTAPHOCTb,  IIOJYKOHCEPBATUBHBIA  CHUHTE3, aHTUIIAPAJUIEIBbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbl U TeloMepasa.
XpOMOCOMHBIM HAbOp KIETKH — KapuoTUN. JMIIOMAHBIN M TaruloMIHBIA HaOOpBI XPOMOCOM.
I'omonornyssie XpoMocomsl. [1010BBIE XPOMOCOMBL.



Henenue knetku — MuTo3. CTaiuu MHUTO3a U MPOUCXOISIINE B HUX IMpouecchl. THIMbI
muto3a. Kapuokunes u nurokunes. buonornueckoe 3HaueHHE MUTO3a.

Perynsmus mutoTHUeckoro Imukia kieTkd. lIporpammupyemasi kierouHas rubenp —
arnomnTo3.

Knerounoe s1po, XxpoMocoMbl, pyHKIIMOHATbHAsI TeHOMUKA. Mexanuzmbvl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu

Tabauiel u cxeMbl: «OKU3HEHHBIN LUK KIETKW», «Murto3», «CTpoeHue Xpomocom,
«Pemmukanms [JHK».

OO6opyIoBaHMe: CBETOBOM MHKPOCKOIN, MHUKpompenaparsl: «MuTo3 B KJIETKaX KOpEIIKa
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopuasi pa6ora «Habnonenue MuTo3a B KJIETKaX KOHUMKA KOpElIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CTpoenne n pyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opranu3mMoB.  OIHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPraHU3MBI.

OCOOEHHOCTH CTPOCHHUS U JKU3HEACATEIBHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas, IOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAs, MexaHW4eckas. OCOOEHHOCTH CTpOEHUSs, (PYHKIUH M paCIONOKEHUS
TKaHEel B opraHax pacTEHUM.

TkaHu SKMBOTHBIX U  4YeJIOBeKa. THUMIBI JKMBOTHBIX TKAHEHW: HJNUTEIHAIbHAS,
COCIMHUTEINIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA M PaCHOJIOKEHUSI
TKaHEW B OpraHax »KMBOTHBIX U U€JIOBEKa.

Opranbl. BereraTuBHble M Te€HEpaTUBHbIE OpraHbl pacTeHud. OpraHbl M CHCTEMBI
OpraHOB )KMBOTHBIX U 4esloBeKa. DyHKIIMY OPraHOB U CHUCTEM OPraHOB.

Onopa Tena opranm3moB. Kapkac pacreHnii. CkeneTrsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUI ckeneT. CTpOCHHUE U THIThI COSAMHEHUS
KOCTEM.

JIBrokeHrue OpraHu3MoB. JIBMDKEHHE OJHOKJIETOYHBIX OPTraHu3MOB: amEOOUIHOE,
KTYTUKOBO€, pEeCHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUW: TPONMHU3Mbl M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBEKa: MbllleyHas cucreMa. Pedrekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Intanue opranu3mMos. llornomenne BOAbI, YIIIEKUCIOrO ra3a U MAUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE NUIIEBApPEHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBAPUTENBHOrO TpakTa. IlumeBapurenbHbie
xkenessl. [InmeBapuTensHas cucTemMa 4esloBexa.

Jpixanue opranusmoB. Jlpixanue pacteHuidt. Jlpixanue >kuBOTHBIX. uddy3us razos
yepe3 MOBEpXHOCTh KieTku. KoskHoe npixaHue. [lpixarenbHas mnoBepxHocTh. JKaOGepHoe u
NEroyHoe JpIXaHue. JIpIXaHWe TO03BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKAa. OBOJIIOIMOHHOE
YCIIO)KHEHUE CTPOEHUSI JIETKWX IMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas CUCTEMa 4YeJlOBEKa.
MexaHu3M BEHTWISIITUY JIETKUX Y IITHI] ¥ MJIICKOTTUTAOIINX. Perynsamus apixanus. JlpxaTenpHbie
00BEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCHOPTHBIE CHCTEMBI pacTeHHd. TpaHcmopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjie, KpPOBEHOCHBIE COCYIbl M KpoBb. Kpyru



KpOBOOOpaIieHusl.  OBOJIIOLIMOHHBIE  YCIOXHEHHSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsiusi.

Brinenenne y opranusmoB. Beinenenwe y pacteHuil. BblaeneHue 'y KMBOTHBIX.
CokparutensHble Bakyodu. Opransl Bbigenenus. @uibTpanms, cexkpeuus U o0paTHOE
BCAChIBAHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNeHus. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICIUTENBHON cUcTEMaMU. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukn.
Crtpoenue u ¢pyHkimonuposanue Heppona. OOpazoBaHHE MOYH Y UEIOBEKa.

3ammTa y OpraHu3MOB. 3alludTa y OJHOKIIETOYHBIX OpraHu3mMoB. Cropsl GakTepuil u
LIUCTBI POCTEHIINX. 3allMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOH 3a1uThl. OUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX NpOM3BOAHBIE. 3aliuTa
opranu3ma oOT OosiesHell. MMmyHHas cucremMa denoBeka. KIeTOUHBIH W TyMOpaJbHBIN
UMMYHHUTET. BposxI€HHBIN 1 proOpeTEHHBIN crienn(puIeckuii UMMYHHTET. Teopus KIIOHaIbHO-
cenexktuBHoro nmmynurera (I1. DOpmux, @. M. bepuer, C. Tonerasa). BocnanurenbHple OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHUTETA B PA3BUTHH CUCTEMHBIX 3a00JICBaHHIA.

Pazgpaxxumocte M perynsiuus y OpraHu3mMoB. Pa3gpakuMocTe y OJHOKIIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs M peryisiuus y pacTeHuil. POCTOBbIE BeIECTBA U HX
3HaYEHHE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJI0KHEHUE CTPOCHUsI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexkc n pednexropras ayra. bezycnoBuble u
YCIIOBHBIE PEQIICKCHI.

I'ymopanbHas perynsiuus U 3HIOKPUHHAs CHCTEMa XUBOTHBIX M 4ejoBeka. JKeesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. [lelicTBue ropmMoHOB. B3auMMOCBSI3b HEpPBHOU U
SHIOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdeMoHcTpamun

Hoptper: U. I1. [1aBnos.

Tabauiel 1 cxembl: «OIHOKIETOYHBIE BOJAOPOCTN», «MHOTOKIETOUYHBIE BOJOPOCIN,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CuctemMbl OpraHon
MO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee CcTpoeHuEe HaceKoMbIX», «TKaHM pacTeHui»,
«KopneBbie cucrempl», «CtpoeHue credisn», «CTpoeHHe IMCTOBOM miIacTUHKWY», «TkaHu
KUBOTHBIX», «Ckener 4venoBekay», «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHass cucrtema», «HepBHas cucrema», «Koxka», «Mpimeunas cucremay,
«BpiaenurenpHas cucreMa», «DHIOKpPHHHAs cucTeMay, «CTpoeHne Mple», «MMMyHUTETY,
«KumeynononoctHsle», «CxeMa NUTaHUs pacTeHu», «KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE IUIaHapun», «BHYTpeHHEEe CTPOEHHE 10KIEBOTO
yepssi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrTuny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cuctema yenoBeka», «Pedaexcey.

OO6opyioBaHME: CBETOBOM MHUKPOCKOIN, MHUKpOMNpenapaTsl OJHOKIETOUHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHEeW, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKHUBbIE
HK3EMIUIAPhl KOMHATHBIX pacTeHUi, repOapuu pacTeHUI pa3HbIX OTJENOB, BIIAXKHbIE MpenapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUN OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHuE Ul JIEMOHCTPAllMM IMOYBEHHOIO M BO3AYLIHOI'O THMTAaHUS pacTEHHH,
pacuieruieHusl Kpaxmana U OenkoB 1oj JeiicTBUeM (epMeHTOB, 00OpyAOBaHUE st
JEMOHCTpPALMK OIBITOB 110 U3MEPEHUIO JKU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUNYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3ydeHne TKaHEN paCTEHUI».

JlabopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».

JlabopaTopHas padora «/3ydeHre OpraHoB LIBETKOBOTI'O PACTCHUS».

Tema 10. PazmHokeHHMe U pa3BUTHE OPTAHU3MOB



DopMBI pa3MHOKEHHSI OPTaHM3MOB: Oecrojioe (BKJIOYasi BEreTaTHBHOE) W TIOJIOBOE.
Bunpt 6ecrionoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIIOPYIIALUS, PparMeHTalus, KIOHUPOBaHHUE.

[TonoBoe paszmuoxkenue. llonoBwie kieTkH, uiauM ramerbl. Meio3. Craguu Meio3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiueBoe paszButhe. ['ameroreHe3 y KUBOTHBIX. llosoBblE — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTok. Crepmarorene3 u oorene3. CTpoeHHE IMOJOBBIX
KJIETOK.

OmnogoTBOpeHrHe M SMOPHUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WupuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHU
opranu3mMoB. Mopghoeenez — oOna u3 enasuvix npoobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTeHEe3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl npoGnenus. [Jemepmunuposannoe u HedepMmuHuposanHoe opobnenue. bracmyna, munoi
onacmyn. OcOOEHHOCTH POOJICHUS MIICKONMUTAIOIIMX. 3apOJIBIIIEBEIC JIMCTKH (TACTPYJISIINS).
3akjaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsHUE YacTel
pasBUBAIOIIETOCS  3apofblia (3MOpHOHANbHAs HMHIYKIMA). 3akiajka IJJaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HEpPapXWUYECKUX B3aUMOJEWUCTBUI reHOB. BimsHue Ha
AMOpPHOHAIILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPYIKAIOLIEH CPEbl.

Poct u pasButue xuBOTHBIX. [locTamOpuonanbHbiii mepuox. llpsmoe u Hempsimoe
pasButHe. PasButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W ITO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HaueHuE NPSIMOTO U HENPSIMOTO Pa3BUTHUA, UX PACHpPOCTPAaHEHUE B MPHUPOIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PA3BUTHUSL y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TTPOLECCHI.

Pasmuoxenue u passutue pacreHuid. ['amerodut u cnopodur. Meiio3 B KM3HEHHOM
nukie pacrenunit. OOpa3oBaHue crop B Tpouecce wmeio3a. [‘amerorenes y pacTeHUi.
OmnjnofoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOIIHOE OIUIOJOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHU.

MexaHu3Mbl PEryJsIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

Hoptpetsrl: C. I'. Hapamun, X. [lIneman.

Tabnuibl U cxeMbl: «BereratuBHOE pazMHOKEHHEY, « TUIIBI OECTIOIOT0 Pa3MHOKEHUS,
«Pa3MHOXeHHE XJIaMHIOMOHaAb», «Pa3MHOXEHHE HBIIEHBI», «Pa3MHOXXEHHE TUApBDY,
«Meito3», «Xpomocombl», «['amerorenesy», «CTpoeHHE SHUIEKIETKH U CIEePMaTO30HIa»,
«OCHOBHBIE CTaJuM OHTOreHe3a», «lIpsamoe u Hempsimoe pas3BuTHe», «Pa3BUTHE MaiCKOro
Kykay, «Pa3Butue capanun», «Pa3BuTHe IArymIKn», «/{BoHHOE OIIOJOTBOPEHHE Y LIBETKOBBIX
pacteHni», «CTpoeHHE CeMSH OJHOAOJIBHBIX M JIBYAOJBHBIX PACTEHUIN», «JKM3HEHHBIH LUKI
MOpPCKOM  KamycTeD», <«OKW3HEHHBIM NMKI MXa», <OKH3HEHHBIM LUKI NanoOpOTHUKAY,
«OKW3HEHHBIN LUK COCHBI».

O6opya0oBaHKE: CBETOBOM MHUKPOCKOII, MHUKpOTpenaparhbl AWLEKIIETOK u
CIIEPMAaTO30M10B, MOJEINDb «LIMKI pa3BUTHS JATYILIKI.

JlabopaTtopnasi padora «/I3ydeHHe CTpOEHMS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckasi padora «BpIsiBIEeHNE NPU3HAKOB CXOJCTBA 3apOJBIINIEH MO3BOHOYHBIX
KUBOTHBIX).

JlaGopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOXEHUS BBICIINX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HAC/IECTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB
Wctopusi craHOBIeHHS W pa3BUTHUA TEHETHMKM Kak Hayku. PabGotel ['. Mennens,
I'. ne ®pusza, T. Moprana. Ponb oTedecTBEHHBIX YUYEHBIX B Pa3BUTUM reHeTWkH. Pabotsr H.



K. Konsnosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. @ununuenko, H.
B. Tumodeea-Pecosckoro.

OCHOBHBIE T€HETUYECKNE MOHATHUS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI, AJIJIEIbHBIC
reHbl, albTEPHATUBHbIC MPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MNPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpuAbl, reHoTun, (eHorun. OCHOBHBIE METOIbl T€HETHKHU:
rHOPHIONOTHYECKUH, HIUTOIOTMYECKHH, MOJICKYIISIPHO-TeHETUYECKUH.

JdemoHcTpauuu

Hoptpetsr: I'. Mennens, 1. ge ®pus, T. Mopran, H. K. Konsuos, H. W. BaBunos, A.
H. benosepckuit, I'. /[. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabauiel u cxeMbl: «MeToIbl TeHETUKHY, «CXEMBbI CKpEIIUBaHUS.

JlaGopaTopHas padora «/{po3o¢uia kak 00BEKT FreHETUYECKUX UCCIIEOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzens — 3aKOH €AMHOOOpa3us
ruOpusioB nepsoro nokosjeHus. IlpaBuno gomunupoBanus. Bropoil 3akoH MeHzens — 3aKkoH
pacleruieHus Ipru3HaKoB. L{UuTonoruuyeckne 0OCHOBBI MOHOTMOPUIHOTO CKpeluBanus. ['unoresa
YUCTOTBI F'aMeET.

AHanmusupyromee — ckpemuBaHue.  [IpoMeXyTOUHBIM ~ XapakTep  HACIEJOBaHUS.
Pacmienyienne npu3HaKkoB MIPU HENIOJIHOM JIOMUHUPOBaHUH.

HurnbpunHoe ckpemuBaHue. Tperuil 3akoH MeHaenss — 3aKOH HE3aBUCUMOTO
HacJIeI0BaHMsl TPU3HAKOB. [{UToMI0rHYecKrne OCHOBBI TUTHOPUHOTO CKPEIIUBAHUS.

CuennenHoe  HacinenoBaHue  npusHakoB. PabGorsl  T. Moprana.  CuemiieHHoe
HaCJIEJOBAHME TE€HOB, HApPYLIEHUE CLEIUICHUS MEXAy TIeHaMH. XPOMOCOMHas TEOpHs
HACJIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXAaHHM3M ONpPEIENICHUS 10J1a. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHbI moJ. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CLEIVIEHHBIX € TIOJIOM.

l'enoTun kak wnenoctHas cucrema. [lneroTponuss — MHOXKECTBEHHOE JIEMCTBUE TEHA.
MHosxecTBEeHHBIH ayulenu3M. B3aumopneicTBue HeauleabHBIX I'eHOB. KOMIIIEMEHTapHOCTS.
Onucras. [Tonumepus.

I'eneTnyeckuil KOHTPOJIb DPAa3BUTUS PACTEHHMH, >KMBOTHBIX M YEJOBEKA, a TaKke
(U3MONIOrMUECKUX TPOIECCOB, TIOBEIEHUS W KOTHUTUBHBIX (yHKuMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHueckre acreKTbl KOHTPOJIS U U3MEHEHUS HACIeICTBEHHON HHPOpMaIK B
MIOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

IToprpersr: I'. Mennens, T. Mopras.

Tabauie! u cxembl: «IlepBrlii 1 Bropoil 3akoHsl Menaens», «Tpetuil 3akoH MeHnens»,
«AHanu3upymrllee ckpenuBanue», «HenomaHnoe nomuHupoBanuey, « CLEIIIEHHOE Haclel0BaHUE
IPU3HAKOB y Apo30oduib», «I'eHeTnka nonay, «Kapuorun yenosekay, «Kapruotun apo3opuiib»,
«Kapnotun nruns», «MHOKECTBEHHBIN auienn3M», «B3anMozaelicTBue reHoB».

O6opynoBaHue: MOAENH JUIsl IEMOHCTPALIMU 3aKOHOB €AMHO00pa3us ruOpua0B MEPBOTO
MIOKOJIEHUSI U pAacCILEIUICHUs] NPU3HAKOB, MOJEIb U1 JIEMOHCTpPAlMM 3aKOHA HE3aBHMCHMOIO
HACJIEJI0BAHMS NIPU3HAKOB, MOJENb Ul JEMOHCTPALIMK CLEIJIEHHOTO HACIEA0OBAHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunay.

IIpakTnyeckas padora «3yueHne pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

IpakTnyeckass paodora «/3ydeHue pe3yabTaTOB JTUTHMOPHIHOTO CKPELIMBAHUS Y
JPO30(HITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH



B3aumopeiictBue renotuna u cpeanl npu GopmupoBaHuu (eHotuna. M3MeHYHMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHbIE NpPHU3HAKH. Buasl  M3MEHYHMBOCTHU:
HEHACJIeJICTBEHHAs] U HACJIE/ICTBEHHASI.

MoaudukanoHHas U3MEeHUYUBOCTh. Poiib cpenbl B pOpMUPOBAaHUHM MOIUPHUKAIIMOHHON
u3MeHunBocTu. Hopma peaknuu npusHaka. BapuanuvoHHBIA psi ¥ BapuallMOHHAs KpHUBas
(B. Moranncen). CoiicTBa MOIU(pUKAITTOHHONW N3MEHUYUBOCTH.

'enoTunnueckass n3MeHYMBOCTh. (CBOWMCTBA T€HOTHUIIMYECKOW HM3MEHYMBOCTU. Bujbl
TeHOTUITNYECKONW N3MEHYUBOCTH: KOMOMHATHBHAS, MyTAIIHOHHASI.

Komb6unartuBHast n3MeHYMBOCTh. Mei03 U M0I0BOI Mpoliecc — OCHOBa KOMOWHATUBHOM
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUU I'€HETUYECKOTO pa3HOOOpa3us
B IIpe/ieiax OJIHOTO BHUJIA.

MyTtaunoHHass W3MEHYMBOCTb. Buabl MyTaluii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbBIE W WMHAYLUUMPOBAaHHBIE MYTalUH. SIAepHBIE M IUTOILIA3MATHYECKHUE MYTaIUU.
ComaTnueckue W TOJIOBble MyTauuu. lIpuynHBl BO3HUKHOBEHUS MyTanui. MyrareHbl M HX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psanoB B HacieactBeHHoW wu3meHunBocTH (H.M. BaBwiioB). BHesaepHas HM3MEHYMBOCTH H
HACJIEICTBEHHOCTD.

Onucenemurxa u MUSEHOMUKA, PONb INULEHEMUYECKUX (aKmopos 6 HACied08aHUU U
UBMEHYUBOCIU (PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JdeMoHcTpamun

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

Tabnauiel U cxembl: «Bugpl W3MeHUUBOCTHY, «MoAU(PUKAIIMOHHAS WU3MEHUHUBOCTHY,
«KoMOnHaTHBHAS ~ H3MEHYHUBOCTDHY, «Meiio3y, «O11010TBOPEHUEY, «I'eHeTnueckue
3a0oJieBaHus YeNoBeKay, «Buabl MyTanuiiy.

OO6opynioBaHue: )KUBbIE U TepOapHbIE SK3EMIUISIPHI KOMHATHBIX pPACTCHUH, PHUCYHKH
(dpotorpadun) )KMBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTtopuass  pa6ora «/ccienqoBaHne — 3aKOHOMEPHOCTEH — MOAM(UKAIMOHHON
n3MeHynBocTU. [locTpoeHre BaprallMOHHOTO psifia U BapHAIMOHHOM KPUBOII».

IMpakTuuyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKa YeT0BeKa

Kapuotun denoBeka. MexayHapo/iHas TporpamMMma HCCIEIOBAaHUS T€HOMa YeJIOBEKa.
MeToapl U3yueHUsi TEHETUKU YeIOBeKa: FeHealloTHYeCKuil, ONIM3HEIOBbIM, ITUTOTeHEeTUYECKUH,
MOMYJISIIMOHHO-CTATUCTUUECKUH, MOJIeKyJsipHO-TeHeTnYeckuii. COBpPEMEHHOE OmpeiesieHne
TE€HOTHIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM yHcie ¢ momoibto [TIHP-
ananmu3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE€3HM YeIOBEKa.
bone3nn ¢ HacneACTBEHHON MpPEeApPaClONOKEHHOCThI0. 3HAYEHUE MEIMUIIMHCKONW TE€HETUKH B
MPEAOTBPAIIEHUH M JICUCHUM TEHETHYEeCKUX 3a00jeBaHUN uemoBeka. MeauKo-TeHEeTHUeCKOoe
KOHCYNIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
MCCJIeI0BaHMH B 00JIACTH PEeIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (GakToOpbl MOBBIIICHHOW YYBCTBUTEIBHOCTH Ye€NOBEKa K (PU3UYECKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKpYXKalolel cpeapl. [eHeTnueckas MpeapacroioKeHHOCTh
YeJIOBEKA K IMaTOJIOTHIM.

JdemMoHcTpanuun

Tabnuiel u cxembl: «Kapuotun denoBeka», «MeToabpl U3Y4YEeHHUs TE€HETUKH YEIOBEKay,
«["eneTnyeckue 3a00€BaHNS YCITOBEKAY).

IIpakTuyeckas padora «CocTaBleHUE U aHATIU3 POAOCIOBHOMN.

Tema 15. Cesntekuusi OpraHuzMoB
JloMecTukanuss M celeKUMs. 3apoKICHHE CEJNEeKIMH M JOMecTHKauuu. YdeHue H.
. BaBunoBa o lleHTpax NpoMCXOKJEHUS U MHOroo0Opasus KyJbTypHBIX pacTeHuil. Poib



CEJIEKIIMM B CO3JaHUWU COPTOB PACTEHUU W MOpOJ *KUBOTHBIX. COpT, mopoja, mramMM. 3aKOH
TOMOJIOTUYECKUX PAOB B HacieAcTBeHHOM u3MeHunBoctu H. M. BaBuiioBa, ero 3Hauenue s
CEJICKIIMOHHOM paOOTHI.

Metoabl  ceneKIMOHHOM  paboTel.  McKyccTBeHHBIH — OTOOp:  MaccoBBId U
WHIUBHUIYAJIbHBIA. OTalbl KOMOWHAIIMOHHOW CEJNIEKIMU. VIchbITaHue MPOU3BOAUTENCH 10
notoMcTBy. OTOOp MO TEHOTUITYy C TOMOINBIO OICHKH (EHOTHIIA TOTOMCTBA U OTOOp IO
TEeHOTHUITY ¢ ToMonIbt0 aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CEJEKIMOHHOW paboThl. PaguanuoHHBIA U
XUMHUYECKMM MyTareHe3 KaK MCTOYHMK MYyTallUuid Yy KYyJIbTYpPHBIX (DOpM OpraHHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekomOuHaHTHbIX JIHK s
MOJIYYEHUSI UCXOJTHOTO MaTepHalia Jjisi CEJICKIUU.

[lonyuyenne mnomumuounoB. BHyTpuBumoBas ruOpuauzanus. banu3kopoacTBeHHOE
CKpeIUBaHKe, WK HHOpUIUHT. HepoaCTBEHHOE CKpeluBaHue, Wik ayToOpuauHr. ['erepo3uc u
ero mnpuuuHbl. Vcmnonb3oBanue rerepo3uca B cenekiuu. OtraanéHHas rubOpuau3anus.
[Ipeononenne Oecruioausi MEXKBHJIOBBIX THOPUAOB. JIOCTHIKCHHS CENEKIMM pPACTEHUH U
JKUBOTHBIX. «3€1EHAs pegoNOYUsLY.

CoxpaHeHre M M3y4Y€HHE T€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUU U UX JUKUX
poauyeil sl co3JaHusl HOBBIX COPTOB U THOPUIIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
coxpaneHue u ynpasieHue 2eHemuyecKUMU pecypcamiul CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM 4ucie ¢ NPpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCAeO08aHUL, NepedosblX uoell u
nepCcneKmuBHbIX MexHoI02Ul.

JdemMoHcTpanuu

Hoptpetsr: H. U. BaBunos, U. B. Muuypun, I'. /. Kapneuenko, II. II. Jlykpsinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabauiel 1 cxembl: «L{eHTpBI TPOUCXOKACHUS U MHOTO0Opa3usi KyJIbTYPHBIX PACTEHUII,
«3aKOH TOMOJIOTUYECKHX PSJIOB B HACJICACTBEHHON H3MEHYMBOCTHY, «METOIbI CEIEKIIUM,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlabopaTopHasi padora «/3ydeHHne cOpTOB KyJbTYPHBIX PACTEHUM U IOPOJ JOMAIIHHUX
JKUBOTHBIX.

JlabGopaTopHas padora «/3ydeHne METOOB CEJIEKIIUN PACTCHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN.

Ikckypenst «OCHOBHBIE METOJbI U JIOCTHKEHUS CEJEKIMU PAacCTeHUM M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (DepMy, COPTOHCHBITATENbHBIN y4acTOK, B TEIIMYHOE
X035HCTBO, B JAOOPATOPHIO arpOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».

Tema 16. BuoTeXHOJI0THSI U CHHTETHYECKasi OMOJIOTHA

O6T)€KTBI, HCIIOJIb3YCMBIC B 6I/IOT€XHOHOFI/II/I, — KJICTOYHBIC MW TKAHCBLIC KYJIbTYPHbI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUCTHKa. TpaauiuoHHas OWOTEXHOJIOTHA: XJiebomeueHue,
MOJIy4eHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEINE. MukpoOuonornueckuii cuate3. OOBbeKThI
MHUKpOOHOIOTnYecKuX TexHonoruit. [IponsBoacTBo Oesika, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHOJOTMM W HMHCTPYMEHTOB  IEJICHANPABICHHOIO  W3MEHEHUs W
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIYYE€HUsI OPraHU3MOB U UX KOMIIOHEHTOB, COACPIKAILNUX
HE BCTPEYAIOIINECS B IPUPOJIE OMOCUHTETUUECKHE ITYTH.

Knerounas unxeHepus. MeTonbl KyiabTypbl KJIETOK U TKaHEH PACTEHUN M JKUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuan3anus M coMaTH4ecKuil smOpuorenes. Mcmomb3oBanue
raliou/IoB B CEIIEKIMM pacTeHUil. [lonyyenue MOHOKNIOHANbHBbIX anmumen. Hcnonvzoseanue
MOHOKJIOHANbHBIX U HOMUKIIOHANbHBIX aHmumen 8 meouyuHre. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpykIMs SIMIIEKIETOK M KJIOHUPOBAaHUE >KMBOTHBIX. METOJ TpaHCIUIAHTAUUU SAEp
KIIETOK. Texnonocuu 0300po6nenus, KyIbMusUpoSanusi U MUKPOKIOHAIbHO20 DA3ZMHONMCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.



XpOMOCOMHAsI U TeHHasl UHKeHEepHs. ICKyCCTBEHHBIN CMHTE3 T€Ha U KOHCTPYUPOBAHUE
pexombunanTHeIX JIHK. Co30anue mpanceennvix opeanuszmog. JIOCTUKEHHUS W TMEPCICKTHUBBI
XPOMOCOMHOW ¥ TEHHOW WHXCHEPUU. OKOJIOTMUYECKHE M OSTUYECKHE TMpOOJeMbl TEHHOU
WHXXEHEPUHU.

Menunuackue  OuorexHojoruu. IloctreHomuHas  mmdpoBas  MemunmHa.  [T1P-
JTUATHOCTHKA. MeTaOOoIOMHBI aHaIu3, TEHOICHTPUYECKHI aHalli3 MpOTeoMa 4YeJOBeKa IS
OILICHKHU COCTOSIHHSI €T0 370pOBbsl. Mcronb3oBaHue CTBONOBBIX KJIETOK. TaprerHas tepanus paka.
3D-Ouonnkenepust aisi pa3pabOTKu (DyHIAMEHTATBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3MaHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEeM TEXHOJOTHH TPEXMEPHOTO OWONMPUHTHUHIA U
ckaddonaunra as peuieHus 3a1a4 NepCcoHaTu3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BaKIMH C IIENbI0 00eCredYeHruss KOMOMHHPOBAHHOW 3aIUTHI OT
Bo3Oyauteneri OPBU, ycTtaHoBiIeHHE MOJICKYJISIPHBIX MeXaHU3MOB ¢GyHKuuoHupoBanus PHK-
COJIepIKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIC 3a00JIEBaHUS YETIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuubl ~ u  cxeMbl: «/cnoap30BaHe  MUKPOOPraHU3MOB B MPOMBIIUICHHOM
pOoU3BOJCTBEY, «KileTounas nunxenepus», «I'eHHass HHKEHEPUsI».

JlaGopaTopuas padora «/13yueHre 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckasi padora «llonyyeHue MOJIOYHOKUCIBIX TIPOTYKTOBY.

Ikckypenus «bHoTeXHOIOrUS — BakKHEHIIas MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJOTHUUYECKOE TTPOU3BOCTRO)Y.

11 KUIIACC

Tema 1. 3apoxaenue u pa3BuTHe IBOJTIONUOHHBIX MPeACTABJIEHUA B 0MO0JI0THHI

OpomonmonHas teopust Y. Jlapuna. Ilpeanocbuiku BO3HMKHOBEHHS JIapBUHU3MA.
Kusnb u HayuHas nesrenpHocTh Y. JlapBuHa.

JBuwxkymue cwibl sBosionMu  BuAoB 1o Y. JlapBuHy (BbICOKass WHTEHCUBHOCTH
pPa3MHOXKEHHUs OPraHU3MOB, HACIEACTBEHHAass HM3MEHYMBOCTh, OOphOa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunretudeckoid Teopun odBomonuu  (CTD). Helitpanphas Teopus
sBostod. CoBpeMEHHasi 3BOJIOLMOHHAS OHOJOrUs. 3HAu€HUE SBOJIOLUOHHON Teopuu B
(GOopMHPOBAHNHN €CTECTBEHHO-HAyYHON KapTUHBI MUPA.

JdemMoHcTpanuu

Hoptpetsl: Apuctorens, K. Jlunneit, K. b.Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. Hapsun, C. C. YerBepukos, 1. U. llImansraysen, k. Xonaeitn, /1. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoit mpuposl (o K. JIunuero)», «JlecTHuIa KUBBIX
cymectB (o Jlamapky)», «Mexanu3m ¢GOpMHUPOBAaHUS TPUCIIOCOONEHUNH y pacTeHUd u
*KUBOTHBIX (1m0 Jlamapky)», «Kapta-cxema mapuipyra myrtemiectBus Y. lapBunay, «Haxomaku
Y. NapBuna», «®Popmbl 60ppObI 3a cyuiecTBoBaHue», «llopoael romybeit», «MHoroobpasue
KYJIbTYpHBIX (popM KamycTel», «[1opoabl JOMAIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BugoB (mo Y. [lapBuny)», «Cxema COOTHOLIEHUS IBHMXKYLUIUX CHJI 3BOIHOLUN», «OCHOBHbBIE
MIOJIO’KEHUSI CUHTETUUECKON TEOPUHN IBOJIIOLIUNY.

Tema 2. MuKpo3BoJIIOLUS U €€ pe3y/IbTaThl

[Tomynsmus Kak aJeMEHTapHas €IMHULA 3BOMIONMH. COBpPEMEHHBIE METOBI OLEHKU
TeHETUYECKOTO pa3HO00pa3us U CTPYKTYphl MOMyIsAui. M3meHeHne reHooHaa MOy sy KakK
AIIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIEHHME. 3aKOH TIeHeTHYeckoro pasHoBecus JIx. Xapnau,
B. Baitn6epra.

OneMeHTapHble (DAKTOPHl (IBMXKYIME CHIIBI) SBOJIIOLMU. MYyTallMOHHBIM Tpolecc.
KombOunaruBHass u3mMeHuuBOCTh. [Ipeii reHoB — ciaydailHble HEHamnpaBiIeHHbIE W3MEHEHUs



4acToT auiesied B momyisusax. DhdEeKT ocHoBaTens. dghgexm OYymuliouHO20 20PabIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunsl u creocmeus. Illpossnenue 3¢pghexma
opetiha eenos 6 Oonvwux u manelx nonyaiayusx. Murpanuu. M3omsmus  mOMysIui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIorudecKas (penpoyKTUBHAS).

EctectBennbiii oT00p — HampaBisitomuii ¢Gaktop 3BomONUH. DOpMBI €CTECTBEHHOIO
orOopa: NBHWXKYIIMK, CTaOWIM3HUPYIONIMHA, pa3phiBatomUil (qu3pyntuBHbIii). [lonoBoit oTdop.
Bo3HUKHOBEHHE U 3BOJIOHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pPEe3yJlbTaT MHKPOABOJIONHMUA. BO3HUKHOBEHHE
npuUcrocoOIeHui y opranu3MoB. ApomMopdo3sl U uanoaaantanuu. [Ipumepsl nprucrnocodieHuit
y opraHusMoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXHMUYECKUE, TIOBEICHUECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpazoBaHue kak pe3yabTaT MHKPOIBOJIOLMH.
Wzomsiust — kimoueBoil  pakTop BUAooOpazoBanus. Ilytm u cmocoObl BUA00Opa3OBaHUS:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATpUUecKoe (dKOJIOTHYECKOe), «MTHOBEHHOE»
(monurutonn3anus, rudpuau3anys). JuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3zmbl (opMUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pa3usl.

Ponb  »BONMOIMOHHONW OHONOTMM B pa3padOTKEe HAYYHBIX METOJOB COXPaHEHUS
O6nopa3znooOpaszus. MUKPOIBOMIONUS U KOABOJIOLMS MApa3sUTOB U HMX XO03s5€B. MeXaHU3MbI
(GOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpamun

Hoptpetsr: C. C. YerBepukos, J. Maiip.

Tabnauiel u  cxembl: «MyTalMoHHasT HM3MEHYHBOCThY», «llomymnsiunonHas CTpykTypa
BUla», «Cxema mposiBiieHUs 3akoHa Xapau—BainOepra», «JIBuKyliue CHIIBI 3BOJIIOIUNY,
«OKoyorHYecKas M30JALMS TMOMYJSIUI ceBaHCKON Qopenn», «l'eorpadudeckas H30IAIUSL
JUCTBCHHUIIBI CHOMPCKON M JIUCTBESHHUIIBI AaypCKoit», «[lomysSImoHHbIC BOJTHBI YHCICHHOCTH
XUIIHUKOB U KepTB», «Cxema JeHCTBUS €CTECTBEHHOro 0TOopa», «Popmbl OOpbOBI 3a
CYILLICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIAHU3MY, «Kussie HCKOIIa€MBIEe»,
«ITokpoBUTENbCTBEHHAS OKpacka >XHMBOTHBIX», «[Ipemympexnaromas oOKpacka KUBOTHBIXY,
«Duznonornyeckue agantanuny, «I[IprucrnocobIeHHOCTs OPraHU3MOB U €€ OTHOCUTEIIBHOCTDY,
«Kpurepun Buma», «Bunel-nBoiiHukn», «CTpykTypa Buaa B npupoae», «CrnocoObl
BugooOpasoBanus», «l'eorpaduyeckoe BumooOpazoBanwe TPEX  BUAOB  JIAHABIICH,
«DKoNorMYecKoe BUI000pa3oBaHue BHUAOB cuUHHUI», «[lomummounsr pacteHuit», «KamycTHo-
peAeUHBI THOPUI.

O6opynoBanue: repOapuu pacTeHUM, KOMIEKIIMM HACEKOMBIX, Uydenia MTHUIl U 3Bepeit ¢
MpUMepaMu pas3lInuHbIX MPHUCTIOCOOJICHHM, Yy4yerna MTUIl U 3Beped pa3HbIX BUIOB, repbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3TMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pa6oTa «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlaGopaTtopunass pabora «IIpucnocoOneHnss OpraHu3MOB M HUX OTHOCHTENbHas
11EeJIECO00PA3HOCTHY.

JlaGopaTopuas padora «CpaBHEHUE BHJIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3sBosonust U eé pe3y/ibTaThl

Metonel  u3ydeHus MakpodBosonuu. llaneoHTonormueckne METOABI  M3Y4YEHUS
sBosronnu. [lepexonupie GopMbl U PUIIOreHETUUYECKHE Pl OPIaHU3MOB.

buoreorpaduueckue meronsl usydeHus osBosouuu. CpaBHeHue Giaopsl U (ayHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue odmactu 3eminu. Buabl-sHIEMUKU U PETTUKTHI.

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(HOIOTHYECKUE METO/Ibl U3YyUECHHUS IBOIOIMH.
['eHeTnyeckue MeXaHWU3MbI SBOJIOLMU OHTOTE€HE3a U MOSIBICHMS SBOJIOIMOHHBIX HOBILIECTB.
["'oMosiornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOJNEKYyISIpHO-
reHeTUYecKue, OWOXMMHUYECKMEe M  MaTéMaTH4YeCKHe METOJAbl HM3YyUeHHUs  HBOJIOLHUU.
['omonornynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOTEHETUYECKUX JIEPEBbEB.

XPOMOCOMHBIE MYTAI[M{ U SBOJIIOIHSI TEHOMOB.



O6mme  3akoHOMEpHOCTH  (TIpaBWjA)  SBOJIOUMH. [lpunyun  cmeHvl  QYHKYuUlL.
HeobpaTtumocTs 3BoONMK. AanTUBHAS paauaius. HepaBHOMEpHOCTH TEMITOB 3BOJIOIUH.

JdemoHcTpauuu

Hoptpetsl: K. M. bap, A. O. KoBaniesckuii, @. Mrosiep, 3. ['exkenb.

Tabnuibl U cxeMbl: «DUITOTEHETHYECKUH PS JTOMIAAN», «APXEONTEPUKC», «3BEPO3yObIe
sepb», «Creronedans», «Puanodurey, «CemMeHHBIE TAaNOPOTHUKWY, «broreorpaduueckue
30HBl 3emuu», «Jlpeiid xoHTHHEHTOB», «PenukTb», «HauanmpHble cTaguu 3MOPHOHATBHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOIIOTMYHBIE ¥  AHAJIOTUYHBIC  OPTaHBI,
«PynumeHTBI», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YeloBeKa M IMIMMMaH3e», «[JaBHbIE
HaIpaBlIeHUs IBOITOLUNY, «OO0LIe 3aKOHOMEPHOCTH 3BOJIOLIUN .

OO6opynoBaHue: KOJUICKINH, TepOapud, MYJSDKH HCKOMAeMBIX OCTAaTKOB OPraHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJIJICKIIUU
HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHe ;KU3HA Ha 3emuie

Hayunbple THMOTE3Bl MPOUCXOXKIEHHS KHU3HH Ha 3emie. AOuUOreHe3 M MaHCIEPMUS.
JloHay4Hble TpEACTaBICHUS O 3apOKJICHUM JKU3HU (KpeauuoHu3M). ['Mmore3a MOCTOSHHOTO
camo3aposKJIeHUs KU3HU U e€ onpoBepkeHue onbitamu @. Peau, JI. Cnamtanuanuy, JI. [Tactepa.
[TpoucxosxaeHune Ku3Hu U aCTPOOUOJIOTHSL.

OcHoBHbIE 3Tambl HeopraHuyeckol osBosouuu. Ilnanerapnas (reosoruueckas)
9BOMIOLMSA. XMMHYECKas SBOJIOLUSA. AOHMOTeHHBI CHHTE3 OpraHMYeCKMX BEIIECTB U3
Heoprannyeckux. Ompir C. Mumnepa u I'. FOpu. OOpa3zoBaHue MOIMMEPOB W3 MOHOMEPOB.
KoauepBarnas runoreza A. . Onapuna, rumore3a nepBuuHoro OynboHa JIx. XonneiiHa,
renerudeckas runotesa ['. Mémnepa. Pudoszumsi (T. Uek) u runoreza «mupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE ITPOTOKIICTKH.

Uctopuss 3emnum u wmeroasl €€ wu3yueHus. lckomaemble OpPraHMYECKHE OCTATKH.
['eoxponosorust u e€ Meroapl. OTHOcUTeNnbHass M aOCOJIIOTHAsE  I'€OXPOHOJIOTHSL.
['eoxpoHoornueckas mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HauanbHble sTansl opranndeckoil spomonnu. IlosBieHne 1 3BOMIOLHKS NEPBLIX KIETOK.
Opomtonuss Meradbonu3zMa. Bo3HuUKHOBeHHE MepBbIX 3KocucTeM. CoOBpeMEHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIXx Ha 3emse coobmectB. Ctpomaronutsl. [lpokapuoTel u
9YKapuOTBHI.

ITpoucxoxxaenue 3ykapuoT (CUMOMOTreHe3). DBONIIOLMOHHOE MPOUCXOKICHUE BUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONUM BBICHIMX pacTeHUid. OCHOBHbBIE apoMOp(O3bl pPacTEHUH.
Breixon pacrennii Ha cymy. llosiBleHHe CHOpPOBBIX pacTeHHWHd M 3aBOE€BaHUE HMMH CYIIH.
Cemennble pactenus. [IponcxoxaeHne BETKOBBIX PaCTEHUH.

OCHOBHBIE 3Talbl IBOJIOLUHN JKUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI KUBOTHBIX.
Bennckas ¢ayna. KemOpulickuii B3pbIB — MOSIBIIEHME COBPEMEHHBIX TUIOB. lepBbie X0opoBbIE
*KHUBOTHBIE. JKHU3Hb B BO/Ie. DBOJIOIUS MO3BOHOUHBIX. [Iponcxoxnienne ampuduil U penTHIIHii.
[Ipoucxoxaenne miekonuTaroumx W OTUI. [lpuHnun kimoueBoro apomopdoza. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHUBOTHBIMU CYILIH.

Pasutre xn3HM Ha 3emile MO 3paM M NEPHOJAM: apXeH, MPOTEpPO30M, MAIE030H,
Me3030M, KaitHo30i#. O0Ias XapakTepucTUKa KJIMMaTa U TeoJIOTHYecKuX mporeccoB. [losBienne
U paclBEeT XapaKTepHbIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro yCJIOBHs M BIHMSHHE Ha Ta30BbIil
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUpaHHUSI — HKOJIOTMUECKHE KPU3UCHI Mpouuioro. IIpuyuHbl U ciaeacTBUs
MacCOBBIX BbIMUpaHUi. COBpeMEHHBIH IKOJOTHUYECKUI Kpu3Hc, ero ocobeHHoctu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. IlpuHiuns! kiaccuukanuym OpraHu3MoB.
OcHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.



JdemoHcTpauuu

Hoptpetsr: @. Peau, JI. Cnamnannanu, JI. [lacrep, WM. U. MeunukoB, A. W. Onmapum,
Jx. Xonaeitn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmauubl u cxembl: «Cxema onbita @. Penuy, «Cxema onbita JI. [Tactepa mo uzyuenuro
caMo3apokJieHus: Ku3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3Tanbsl HeopraHUYeCcKoi
sBOSIIOLIMNY, «['eoxpoHosoruueckas mkana», «HadanpHble 3Tanbl OpraHUYECKONW SBOJIIOLMMY,
«Cxema 00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHeza», «Cucrema JKUBOW NPUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
Bozlopocinn», «MHOrokinerounsie Bogopocian», «Mxm», «llanoporHukm», «lomocemMeHHbIE
pacteHuss», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pas3BUTHS HKUBOTHOIO MHpPay,
«ApoMopho3bl  KHUBOTHBIX», «lIpocteiimme», «KumeuHomnomnoctueie», «llmockue yepBu»,
«HreHucToHOTHEY, «PbIOBI, «3EMHOBOJHBIEY, «IIpecmbikaromuecs», «lItnue»,
«Mutekonuraronue», «Pa3BuTue JKM3HM B apXxeuWckou apey», «Pa3BuTue KHM3HU B
MPOTEPO30MCKOM 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON dpey», «Pa3BuTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTve »KU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTIO MUPaA».

OO6opynoBanue: repdapu PacTeHUH pPA3TUYHBIX OT/AEIOB, KOJUICKIUH HACEKOMBIX,
BJIIQKHBIE IIpEenapaThl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKLIMM HIJIOKOKHX, CKEJIECTBHI
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEpPEH, KOJUIEKIIMH OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas nadoparopHasi padora «Moaenuposanue onbiToB Musuiepa—tOpu 1o
U3y4EHHIO a0MOT€HHOr0 CUHTE3a OPraHUYECKUX COeIMHEHUI B IEPBUYHOM aTMOochepe».

JlabopaTtopHasi pa6ora «/I3ydeHre M ONHCAHME MCKONAEMBbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IpakTnyeckass padora «3yyeHne OCOOEHHOCTEW CTPOEHHUS PACTEHMH pa3HbIX
OTJIEJIOBY.

IpakTuueckass  padora «/3yueHne  OCOOCHHOCTEH  CTPOEHHS  MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IlpoucxoxaeHue 4ea0BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpononaorui. Meroibl aHTPOIIOJIOTHH.

CraHoBJIEHHE TNPEACTABICHUN O NMPOMCXOXKJIECHUU 4YelloBeKa. Penuruos3Hble BO33peHUs.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTtBo uenoBeka € KUBOTHBIMH. CHCTEMAaTHYECKOE IIOJIOKEHHE 4YeNIOBEKaA.
CBuaerenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMHU: CPaBHUTEIbHO-MOP(OIOrHYECKHE,
aMOpHOTOTHYECKHe, (U3HOIOTO-OMOXUMUYECKHUE, ToBeAeHuUeckrue. OTIUYHus 4YeloBeKa OT
KUBOTHBIX. [IpAMOXOXkIE€HNE N KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxynme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COLMANbHBIE.
CootHo1ieHre OMOJIOrMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTa/IMU aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYIIHI)
U paHHHE TOHTUbI — O0IIME MPEIKN YeT0BEKOOOPa3HbIX 00€3bsiH U 0. ABCTPaIONUTEKN —
JBYHOTHE NpEeAKU IroAc. YenoBek yMenblid, NepBble M3TOTOBICHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIALINIM 1 TIepBbIN BBIXOJ JitoJel 3a mpeaensl Adpuku. Yenoek reienbOeprekuii —
00U IPeoK HeaHIepTAIbCKOTO YeIOBEKa 1 YelIOBeKa pa3yMHOTr0. YenoBeK HeaH1epTalbCKUi
KAaK BHJ JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOTO THIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenerika u najieoreHOMHUKa.

DBOJIONHUS COBPEMEHHOI0 4YenoBeKa. EcTecTBEeHHBIM OTOOp B MOMYJSAIUSAX YEIOBEKA.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasioHHbIE BOIHBL, Apeiid) reHOB, MUTpaIUs U
«a(dexT ocHoBaTeNA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacwl. Ilonstue o pace. bosbime pacel: eBponeouHas (eBpasuiickas),
aBCTpaJIO-HETPOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOMIHAs (a3uMaTCKO-aMepuKaHCcKas). Bpems u



MyTH pacCeJICHWs dYeJloBeKa II0 IulaHeTe. EIWHCTBO denmoBedeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma. [IpucmocoOIeHHOCTh,  4YeloBeKa K  Pa3HbIM  yCIOBUSIM
OKpY’Karole cpensl. BausHue reorpaduueckoid cpeasl u Apeida reHoB Ha MOPQOJIOTHIO U
(U3UOIIOTHIO YeIIOBEKaA.

MexauciurnHapable MeToabl B (U3WYecKOl (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTHUS M MAJCOAHTPONOJIOTHSI  YEJIOBEUECKUX  MOMYJISIUH.
buoconuanpHbie  HWCCIEIOBAaHUS ~ NMPUPOJBI  uejoBeka.  MccimegoBaHue — KOIBOIOIUU
OMOJIOTUYECKOTO U COIMAJIBHOTO B YEJIOBEKE.

JdemoHcTpaumuu

Hoptpetsl: Y. Hdapsun, JI. Jluku, A. A. Porunckuii, M. M. ['epacumos.

Tabmuubl 1 cxeMbl: «MeToasl  aHTpomnoyiorun», «['0JIOBHOM MO3r  YelnoBeKay,
«YenoBekooOpaszHble 00€3bsIHBI», «CKENIeT 4YelloBeKa W CKeJeT IIMMITaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBWKyIIME CHJIBI AHTPOIOreHe3a», «IBOJIOLMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpanionutex», «HYemoBek ymenbli», «HenoBek mpsaMOXOoasuiuiy, «/{eHMCOBCKUN 4eI0BeK»
«Heanpaepraneup», «KpomanboHIsly, «lIpeaku dyenoBeka», «ITallbl BOJIOIUH UYEIOBEKAY,
«Pacpl uenoBeka.

OO6opynoBaHKe: MYJISDKA OKAMEHEJIOCTEH, TPEIMETOB MaTepUaTbHON KYJIbTYPHI MPEIKOB
yenoBeka, penpoaykiuuu (dotorpadun) KapTUH C MHQOJIOTHYECKUMH U OuOIeicKuMU
CIOXKETaMH MTPOUCXOXKICHHS YelIOBeKa, GoTorpaduu HAXOIOK MCKOIMAEMBIX OCTaTKOB YEIIOBEKA,
CKEJIeT YeJIOBEKa, MOJIe]b Yepera 4YelOBeKa W depera IMIUMITaH3€, MOJICIb KUCTH YelOBEeKa U
KHCTH IIMMITaH3€, MOJIETTH TOpCa MPEIKOB YeIOBeKa.

JlabopaTopuasi pa6ora «l3yueHue OCOOCHHOCTE CTpPOEHHUS CKelleTa YeloBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTuyeckasi padora «/3yueHue sKOJIOTMYECKUX aJanTaluil YeI0BEKay.

Tema 6. Dkosoruss — Hayka O B3aMMOOTHOILUIEHHSIX OPraHU3MoOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxxaeHue U pa3BuTHE dKonoruu B Tpyaax A. ['ymGonpara, K. @.Pynee, H.
A. CesepuoBa, O. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amgaun skonoruu. CBsi3b
AKOJIOTHU C APYTUMH HayKaMH.

MeTtonast sxonoruu. [loneBsie HaOMIOACHNUS. DKCIEPUMEHTHI B AKOJIOTHH: MPUPOIHBIC U
nabopaTopHbie. MoenupoBaHue B dKOJIOTHU. MOHUTOPUHT OKPYKAIOIIEH CPeJbl: JTOKAIbHBIH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaYeHHE DKOJIOTHYECKUX 3HAHMM JJIsi YEJIOBEKAa. DKOJOTMUYECKOE MHUPOBO33PEHHE KakK
OCHOBa CBf3€H YelloBeuecTBa € MNpupoaod. POpMHUpPOBAHHUE SKOJOTUYECKOW KYJIbTYypbl M
HKOJIOTUYECKON TPaMOTHOCTH HACEJICHHUSI.

JdemoncTpanuu

Hoptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. CeBepro, 3. I'ekkens, A. Tencnu, B.
H. Cyxaués.

Tabnuibl u cxembl: «Pazgensr sxonoruny, «MeToabl skoiIoruny», «CxemMa MOHUTOPUHTA
OKPY’KaIOILEeH Cpeabl».

JlabopaTopHas padora «/3ydeHne METO0B YKOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpea o0UTAHUSA

Okosnorudeckre (GakTopbl W 3aKOHOMepHOCTH ux JeictBus. Knaccudukanus
HKOJIOTHUECKUX  (aKTOpOB:  aOMOTHYECKHe, OuOoTHYecKHe, aHTpomnoreHsnele.  OOmue
3aKOHOMEPHOCTH JeicTBUs dKojioruueckux ¢akropon. [IpaBuno munumyma (K. Illnpenrens,
1O. JIn6ux). TonepanTHOCTH. DBpUOMOHTHbIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornyeckue ¢aktopsl. CBET Kak 3KoJorndeckuil ¢pakrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doToneproausm.



Temneparypa kak skojormueckuii ¢akrop. [lelicTBue TemmepaTypbl Ha OPTaHH3MBEI.
[ToMKuIOTEPMHBIE U TOMONOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTths kak skonoruueckuit ¢gakrop. IIpucrnocobnaeHus pacTeHuil K MOaAEp:KaHUIO
BojHOro Oamanca. Kiaccudukamms pacTteHMid 1O OTHOIIEHHIO K Boje. llpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMs OPTaHU3MOB: BOJHAs, HA3eMHO-BO3IYILIHAs, MOYBEHHAs, TTyOWHHAs
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3MoB. [Ipucrnocobaenns Opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmbl. BHemnue u BHyTpeHHHE puUTMbl. CyTOYHBIE U TOJWYHBIC
puTMbL. [Iprcrnoco6ieHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH JKU3HU.

XKuznennsie Gpopmbl opranu3MoB. [lonstue o xuzneHHo# (opme. XKusHeHHbIE POPMBI
pacTeHUii: NepeBbsl, KYCTapHUKH, KYyCTapHUYKHU, MHOTOJIETHHE TPaBbl, OJHOJETHHE TPABBI.
Kuznenusle (GOpMBI KUBOTHBIX: THAPOOHMOHTHI, TEOOHMOHTHI, a’3pOOMOHTHL. (OCOOCHHOCTH
CTpOEHHS ¥ 00pa3a KU3HU.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJCHCTBUN: KOHKYPCHIIUS,
XHUIIHUYECTBO, cUMOMO03 U ero ¢opMel. [lapazutusm, koomnepaius, MyTyaln3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO,  HaxJeOHuW4ecTBO). Herpoduueckne  B3amMoaelcTBHS  (TONMUYECKHE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHYECKUX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpamun

Tabmuier U cxembl: «IKonorudeckre (HakToper», «CBETOBOM CHEKTP», «DKOJOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0KPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHbBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOUTAaHUS OpPTaHU3MOBY,
«buonoruyeckue put™mey, «Kusnenusie Gopmbl pacteHuit», « KuzneHHble POPMBbI JKUBOTHBIXY,
«9KocHUCTeEMa IIUPOKOIMCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOro Jjiecay», «llemu nutaHus»,
«XuiHauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

ObopynoBanue: repoapul pacTEHUW M KUBOTHBIX, IMPUCIIOCOOJICHHBIX K BIWSHUIO
pa3IMYHBIX  JKOJOTHYECKHX (aKkTOpoB, TepOapuu  CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHH, CBETONIOOMBBIC, TEHENIOOMBHIE UM TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHus, repOapuu ¥ KOJUICKIHUU TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHuii, dYydena NTHIl W 3Bepel, repOapuul pacTEHHH, OTHOCSIIMXCS K TUTrpoduram,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JaHHBIX TPYMN, KOJUIEKIUH HKUBOTHBIX,
oOWTaIOIMX B pa3HbIX cpefax, repOapuM M KOJUIEKIIMM PACTEHUH U KMBOTHBIX, 00JIaJarOIINX
YepTaMy TMPUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUIM JKU3HH, repbapuu u
KOJUIEKIIMM PACTEHUH U JKUBOTHBIX Pa3JIMUYHBIX JKU3HEHHBIX (OPM, KOJUIEKIIMHM >KMBOTHBIX,
YUYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aMMOJICHCTBHSIX.

JlabopaTopHnasi paboTra «BpIsiBiaeHe MpUCOCOOIEHUI OPraHu3MOB K BIUSHUIO CBETa.

JlaGopaTtopuasi pa6oTa «BbIABIeHHE NPUCIOCOOIEHUN OpPraHU3MOB K  BIMSIHUIO
TEMIEPATYPbI».

JlaGopaTtopHnasi padora «AHATOMHYECKHE OCOOEHHOCTH PACTEHMH W3 pa3HBIX MeCT
oOUTaHUY.

Tema 8. Jkoj10rusi BUAOB M NOMYJIANMI

DKOJIOTHYECKUE XapaKTePUCTUKH monyssinun. [lomynsnus kak Ouojioruyeckasi cucrema.
Ponp HeogHOpOmHOCTH cpenbl, PU3NYECKUX OaphepoB U OCOOEHHOCTEH OMOJIOTHU BUIOB B
(GhOopMHUPOBAHUH MPOCTPAHCTBEHHOUW CTPYKTYPHI oMy siiinii. OCHOBHBIE TTOKA3aTENIN MO YIS
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IMOJOBAasl CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHS.

DKoJyioruueckasi CTpykTypa nomnyssiiuu. OLeHKa YUCIEHHOCTH mnomyisiiuu. JluHamuka
MONYJISAIUA U €€ perynsius. buornueckuil moTeHIMan nonyasanui. MoenupoBaHue TUHAMUKH
nonynsiuud. Kpussle pocta uyucinenHoctu nonyisuuu. Kpusbslie BbDKHMBaHMS. Perymsmus



YUCJICHHOCTH TOMYJSANMK: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
DKoJjorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonstne 00 »sKojmorMueckod HuUme BUAa. Mecroobutanue. MHOroMepHas MOJICIHb
skosornyeckord Humm k.M. Xarunncona. Pa3mepsl skonorndyeckor HUIIM. [loTeHnuanbHas u
peanrM30BaHHAs HUIIIY.

Bun kak cucrema nomyisuui. Apeansl BUJIOB. Buabl M uX JKU3HEHHBIE CTpPATETHU.
DKOJIOTrNYeCKHEe YSKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS W MHUIpalUid JKUBOTHBIX. bHojornyeckue WHBAa3UU
Yy>KEPOJIHBIX BUJIOB.

JdemoHcTpauuu
Ioptper: Ix. . XaT4nHCOH.
Tabauist u CXEMBbI: «IKOJIOTHYECKUE XapaKTEPUCTUKU MNONYJISALAN,

«IIpocTpaHCcTBEHHass CTPYKTypa MONYyJALUW», «Bo3pacTHele nNUpaMHUAbl  MOMYJISLIUNY,
«CKOpOCTh  3aceleHusi IOBEPXHOCTH 3€MJIM  pPa3Ju4yHbIMM  OpraHuzMamu», «Mogaenb
skoJsiorndyeckor Hummu Jx. M. XaTunHconay.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKINN )KUBOTHBIX.

JlaGopaTopnas padora «IIpucnocoOneHuns ceMsH pacTeHH K PacCeICHUIO.

Tema 9. Jko0rus coo0mEecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoieHo3 u ero crpykrypa. CBs3u MeXIy OopraHM3MaMu B
OuolLIEHO3E.

Okocuctema kak otTkpeiTag cuctema (A. JIx. Tencnu). ®DyHKUMOHANIBHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, peAyLeHTbl. Tpoduyeckue ypOBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBopoT BEECTB U MOTOK SHEPTUH B IKOCUCTEME.

OcHOBHbIE TIOKa3aTeIM HKOCUCTEMbl. buomacca u npoAykuus. OKOJIOTHYECKUE
UpPaMU/Ibl YUCell, 0MOMAacChl U SHEPIUH.

Hunamuxa 9KOCUCTEM. Kamacmpogpuueckue nepecmpouKu.
@nykmyayuu. HanpaBieHHble 3aKOHOMEPHbIE CMEHBI COOOIIECTB — cykueccuu. [lepBuuHble U
BTOpPUYHBIE CYKLIECCUM M HUX HPUYUHBL. AHTPOIOI€HHbIE BO3/JCHCTBUS Ha CYKLIECCHUU.
KnumakcHoe coobmectBo. buopazHooOpa3ue M IMOJHOTAa KPYroBOpOTa BEIIECTB — OCHOBA
YCTOMYHUBOCTU COOOIIECTB.

IIpuponHble SKOCUCTEMBI. DKOocucmembl 03€p U peK. IKocucmemvl MOpeli U OKeaHO8.
DKocucmemvl myHOp, 1€cos, cmeneil, nyCmblHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. ArposKocucTeMa. ArpoueHo3. Pasmuums Mexny
AQHTPONOTE€HHBIMU U MPUPOJHBIMU IKOCHCTEMaMHU.

VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢iopa u dayHa.
CunaHTponu3anus ropojckod (¢ayHbl. buonornueckoe ¥ XO34HWCTBEHHOE 3HAUYEHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aMMOJEWUCTBUH  OpraHU3MOB B
IKOCUCTeMax. Ponb  Kackadnozo aggekma u 6ud08-30udhukamopos (Kiouevlx 6uoos) 6
@ynkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMHU. Y CTOWUYMBOCTb OPIraHMU3MOB, IONYISAIUNA W DKOCHUCTEM B  YCIIOBHUSX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUI.

Mexanusmbl  6030elicmeus  3a2pA3HeHUll  PA3HbLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOIN0SUUECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.

JdemMoncTpanuu

Hoptpert: A. JIx. Tencnu.

Tabnuier u cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMA IIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jeca», «DOyHKUMOHAJIbHbIE TPYHIbl OPraHU3MOB B SKOCHUCTEMEY,




«Kpyrosopor BemectB B 3kocucrteMey», «llenmu mnuTanus (mactOuiHasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHcen», « IKOJIOTHUYECKas mupamMuia OnoMaccel», «IKOJIOTHUECKast
nupamuaa sHeprumy», «OOpasoBanue Oomota», «llepBuunas cykueccusi», «BoccraHoBieHue
Jeca Iociie Moxapa», «IKOCUCTEMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U IOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuy pacTeHUi, KOJUIEKIIMA HACEKOMBIX, Yydeja NTHIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYUIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTunyeckas padora «/3ydyeHue u onucanue ypOo3KOCHUCTEMBIY.

JlabopaTopHasi padora «/3yueHune pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTUX
B Pa3HBIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIMYHBIA OMOreorneHo3 (B ayoOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOJOJbHBIN WM MOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKCKypeus «IKCKYpCHs B arpo3KOCUCTEMY (Ha I10JI€ WK B TEIUIMYHOE XO03SIMCTBO).

Tema 10. buocdepa — rinodanbHas IkocUcTEMA

buocdepa — obmienmanerapHas o0oiouka 3eMiiH, TIe CYIIECTBYET WIHM CYIIECTBOBAJIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3rocca. Yuenue B. 1. Bepuanckoro o
o6uocdepe. O6mactu 6mochepst u e€ cocras. JKuBoe BeniecTBo Onochepsl u ero GyHKINH.

3aKOHOMEPHOCTH cyliecTBoBaHus Ouocdeprl. OcobeHHoCcTH 6UOChephl Kak TI00anbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OHoreoXMMHYECKHe HUKIBI (yriieposa, a3ora). PutMuuHocTs siBneHuii B Ouocdepe.

3onaneHOCTh OMOchepnl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIpPa, XBOWHBIC
jeca, CMEIIaHHbIe U HMIMPOKOJIMCTBEHHBIC Jieca, CTEIHU, CaBaHHbI, IyCThIHHU, TPOIIMYECKHUE Jieca,
BBICOKOTOpbsi. Knnmar, pacTuTesIbHbIN U dKUBOTHBIN MUpP OMOMOB CYIIH.

Ctpykrypa W (GYHKIUS SKUBBIX CHCTEM, OIICHKAa HMX PECYpPCHOTO TOTEHIUala |
OrocepHbIX QPYHKITHIA.

JdeMoHcTpamun

Hoptpetsr: B. N. Bepuanckuii, 3. 3rocc.

Tabauiet u cxembl: «I'eocthepst 3emnn», «KpyroBopot azora B mpupoae», «Kpyrosopor
yriepoja B mpupoje», «KpyroBopor kuciopoaa B npupozae», «KpyroBopot BoJbl B IPUPOIE»,
«OcHoBHBIE Omombl cymmy, «Knumaruuyeckue mosica 3emnn», «TyHnpay, «Taiiray,
«CMmemannbii  secy, «lllupokonmucTBenubiii secy, «Ctemb», «CaBaHHay, «llycThiHY,
«Tponmyeckuii mecy.

ObopynoBanue: repoapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKITUHN >KHBOTHBIX.

Tema 11. YestoBek M OKpYyKawIIas cpeaa

DKOJIOTHYECKUE KpU3UChI W WX MNpUYUHBL. Bo3nelicTBue denmoBeka Ha Ouocdepy.
3arps3HeHue BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BoAHOM cpeapl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienne moussl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KimMmara.

AHTpOIIOTEHHOE BO3JICHCTBHE Ha PACTUTENBbHBIH H KUBOTHBI Mup. OxpaHa
PacTUTENEHOTO W KUBOTHOTO MUpa. OCHOBHBIC TIPUHIIMITEI OXPAaHbI MPHUPOJBI. KpacHble KHHUTH.
Oco60 oxpansiemble npupojnsie Tepputopun (OOIIT). borannueckue caapl U 300J0THYECKUE
MapKH.

OcHOBHBIE TPUHIIUITBI YCTOWYHBOTO Pa3BUTHI YeIOBEUECTBA U MPUPOJIbL. ParonanbHoe
IPUPOJIONOIL30BAaHUE M  COXpaHEHHE OHoJormueckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJBbHBIX 3KOJOIMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €T0 BEPOSITHBIE ITOCIIEICTBUSI.

Pa3Butne METOJIOB MOHHUTOPHHTA pa3BUTHUSA OTIaCHBIX TEXHOTCHHBIX
nporieccoB. Cucmemuule uccne008anus nepexooa K pecypcocbepezcarowelt u
KOHKYPEeHmMOCcnocoonol  suepeemuxe. buonocuueckoe  pasHoobpasue  u  6Uopecypcoi.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuusarowue 0ocmyn K uHpopmayuu no



COCMOSIHUIO OMOeNbHblX 6U008 U 3Kkocucmem. (OCHOB8bI dKOpeaburumayuy 3KOCUCMEM U
€cnocob06 60pvobl ¢ buonospexcoeHusMU. Pekoncmpykyus MOpCKUX u HA3eMHbBIX IKOCUCTIEM.
JdemoHcTpauuu
Tabmuuel W cxeMmbl: «3arps3HeHre arMocdepbl», «3arpsa3HeHue Truapocepb,
«3arpszHenne mouBbl», «llapuuxoBbiii  3ddekT», «Ocobo oxpaHseMble MPUPOAHBIE
TeppUTOpUNY», «MoIeNn yIpaBiIieMOro MUPay.
O6opynoBanue: hotorpaduu oxXpaHsIeMbIX PaCTCHHH U )KUBOTHBIX KpacHoit kauru Poccutickoi
®enepaunn, KpacHoOl KHUTH pErHOHA.
IHHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBiauBaeT TpeOOBaHMs K pe3yjibTaTaM OCBOCHHUS OO0YYaOIIUMHUCS
POrpaMM CPeTHETO O0IIero 0Opa3oBaHusl: TMYHOCTHEIC, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType TUYHOCTHBIX PE3yibTaTOB OCBOCHHUS MPOTPAMMbI IO OMOJIOTUHU BbIIETICHBI
CIEYIOIIME  COCTABJIAIOIIME: OCO3HAHME OOYYaIOIMMHUCA  POCCUMCKONW  Ipa)KJIaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpAa3BUTHIO, CaMOCTOSITEJIbHOCTH u
CaMOOIIPEJIEIICHUIO, Haludue mMomueayuu X 00yueHuIo OMOJIOTUH, YeleHanpasieHHoe
pazeumue BHYTPEHHUX YOEXKIEHUHN JIMYHOCTH HA OCHOBE KJTFOUEBBIX IIEHHOCTEH U MCTOPUUYECKHUX
TpaiuUUi pa3BUTUS OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHMb O0YUYAIOLINXCS
PYKOBOJICTBOBAaTbCSI B  CBOEM  JEATENBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTAHOBKAMH,
INPUCYIIMMU CHCTEME OHOJIOTMUECKOTO 00pa3OBaHUs, Haluuue Npasoco3Hanus SKOJIOTHYECKON
KYJIBTYPBI, CHOCOOHOCIU CMA8UMb TN U CTPOUTD KU3HEHHBIC MJIaHbI.

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUSI TPOrPAMMBI TTO OMOJIOTHH JTIOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMHU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHM, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCcaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUSI, Pa3BUTUS BHYTPEHHEHW MO3UIMU JIMYHOCTH, ATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
yBaXXEHHUsA, OEpeKHOTO  OTHONMICHHS K  KYJIbTYpHOMY  HACJIEIUI0 U  TPATUIHUAM
MHOT'OHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAOLIEH Cpele.

JIMYHOCTHBIE PE3YNIbTATHl OCBOCHUS YUeOHOTO npeameTa «bruosorusy J0MKHBI OTpaXkaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOUIUXCS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHON BHYTPEHHEU
MO3UIIMEeH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
pacumpeHe >KM3HEHHOTO ONBbITa M OIbITa ACITEIHPHOCTH B TPOIIECCE peaTn3allii OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpakaaHCcKOro BOCIIMTAHUS:

cOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMK  OOy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUICKOI0 OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTHUTYIIMOHHBIX IpaB M OO0S3aHHOCTEH, yBa)K€HHE 3aKOHA H
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITETLHOCTH MIPHU CO3JIaHUH YIEOHBIX MTPOEKTOB,
pEelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUN OMOJIOTHYECKUX SKCTIEPHUMEHTOB;

CIIOCOOHOCTh  OMpPENENSITh COOCTBEHHYIO IMO3UIIMI0 10 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE VYUYUTHIBATH B CBOUX JICHCTBUSAX HEOOXOAWMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOEKIECHUSIMH, KYyJbTYPHBIMU IIEHHOCTSIMUA U COIIHAIbHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYAHMYECTBY B TPOIECCE COBMECTHOIO BBIMOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON WACHTHYHOCTH, MMATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PonnHO#, ropaocTu 3a cBOM Kpail, CBOIO
Ponuny, cBOH 53bIK U KYJIBTYPY, IIPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHWE K TMPUPOJHOMY HACIEOUI0 U NaMSITHUKAM MPUPOJIBL,
nocTxkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CMOCOOHOCTh OLEHMBATh BKJAJ POCCHHCKMX YYEHBIX B CTAHOBJICHHUE M pa3BUTHE
OHMOJ0TUY, MOHUMAHUS 3HAU€HUs1 OMOJIOTHH B IIO3HAHUN 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uneitHass  yOexAEHHOCTh, TOTOBHOCTb K CiIyXeHMio u 3amuTe OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHMS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYyAYIIETO;

OTBETCTBEHHOE OTHOUICHHE K CBOMM POJUTENSAM, CO3JIaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccun;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIFOUAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMAaHKUE SYMOLIMOHAIILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXCHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE MPOSBISITH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) pusnyeckoro  BocHHUTAHUs, (OPMHUPOBAHHMA  KYJbTYPbl  310pPOBbSI M
3MOIMOHAJIBHOIO 0JIATONOJIYYHS:

MMOHMMAaHUE W peasin3als 3JJ0pOBOro U 0e30macHoro odpasa Ku3HU (310pOBOE MUTAHUE,
coOIOZIeHNe TUTUEHUYECKUX TMPaBWJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U MICUXHMUYECKOMY 3/I0POBBIO;

MOHMMAaHHE IIEHHOCTU TMPAaBWJI WHJUBHAYATHHOTO W KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsIX, YIPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS aIKOTOJIS,
HAapKOTUKOB, KypeHUs);

6) TPy/Z10BOTO BOCIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K  aKTUBHOW  JCATEIBHOCTH  TEXHOJIOTMYECKOM M COIMAIbHOMN
HANPaBIEHHOCTH, CMOCOOHOCTh WHUIMUPOBATH, TIAHUPOBATH U CAMOCTOSTEIHHO BBITIOIHATH
TaKyl JIeSITeIbHOCTD;

HMHTEpEC K paznuvHbIM chepam mpodeccrnoHaIbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaTu30BbhIBaTh COOCTBEHHBIEC JKU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CITIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHHMIO HA MPOTSHKEHUU Beel
KU3HH,

7) 3K0JI0rHYecKOro BOCIIMTAHUS:

9KOJIOTMUYECKH 11€7IeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHMS;



MOBBILIEHUE YPOBHS IKOJIOTMUYECKOM KYJIbTYphl: MPUOOpETEHHE OMNbITa MJIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYXKarOIle Cpeibl;

0CO3HaHUE TN100aTbHOI0 XapaKkTepa dKOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHUs;

CIOCOOHOCTH UCIIOJIb30BaTh MPUOOpETaeMble IPU N3YUYEHUH OUOJIOTUH 3HAHHUS U YMEHUS
IpU pelIeHUuU MPoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
IIPaBWJI IIOBEJEHUS B INPHUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHCTEM, Onochepsl);

AKTUBHOE HEIPUATHE ACUCTBUM, NPUHOCALIUX BpEI OKpPYXKaloLeHd IPUPOIAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE MOCIEACTBUS IMpeANPUHIMAEMbIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUE€ PAa3BUTOrO SKOJIOIMYECKOI'O MBIIUIEHMS, SKOJIOTMYECKON KYJIbTYpbI, OIIbITA
JIEATEIbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMHU B
[03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBbHOW ITPAKTUKE, TOTOBHOCTH K YYAaCTUIO B
MPaKTUYECKON JeATEIbHOCTH SKOJIOTHUECKONU HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M  OOLIECTBEHHOW IIPaKTUKH, OCHOBAaHHOIO HAa JMajJore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE  A3BIKOBOM W  YHUTATEIbCKOM  KYJIbTYpbl KaKk  CpeICTBa
B3aUMOJICUCTBUS MEXY JIIOJIbMH U ITO3HAHUS MUPA;

MOHWMaHHE CIEeMU(PUKN OMOJOTUM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
paloOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU 1I€JIOCTHOTO MPEICTaBICHHS 00 OKpYKaroIeM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHuH npo0aeM coXpaHeHHs MPUPOTHOTO PAaBHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH ISl COBPEMEHHOMN MBUIIM3ALNU: 00ECTICUCHHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTHYECKUX MPOoOJieM B 00ecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PAllMOHAILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJTYYCHHH OMOJOTHYECKUX 3HAHHUM B IIENIAX MOBBIIICHUS 001Iei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, opMUpyeMOi Ipu U3y4eHUN OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HCHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh MOJydaeMble 3HAHHUS JJIs aHalIW3a M OOBACHEHMs SBJICHUH
OKpYXKAIoIIero MUpa M MPOUCXOJAIMIMX B HEM HM3MEHEHUH, yMEHME JenaThb O0OOCHOBAHHbBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4YHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BaTh OHOJOrMYECKHe 3HAHUS Ui PELICHHs
po0JIeM B peaIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAaHHE LIEHHOCTH HaY4YHOH JESTEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH NPOEKTHYIO U
HCCJIEIOBATEBCKYIO AESITEIbHOCTh NHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEpPBIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMHU
HOTPEOHOCTAMM.

METAINPEAMETHBIE PE3YJIbTATbHI

MertamnpeaMeTHble pe3ylbTaThl OCBOCHUSI Y4eOHOro mpeaMera «bHonorus» BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHS] OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIE
(MexmpenMeTHbIe) O0IIeHayUHbIe TIOHATHS, OTPAKAIOIIHME [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(rKy METO/I0B MO3HAHUS, UCII0JIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHS,



SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeJIOBaHMUEe, HAOIIOJIEHNE, W3MEPEHUE, SKCIICPUMEHT WU JPYTHE); YHHUBEPCAIbHBIC
yaeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUM OOYyYarolIuXCs,
CHOCOOHOCTh o0ydJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJbHbIC y4eOHbIE ACWCTBUS B IO3HABATEIBHOH U
COLIMAIIbHOM TIPAKTHKE.

B pesymbraTe u3yueHuss OHONOrMH Ha YpPOBHE cpenHero oomiero oOpa3oBaHUsS Y
oOyuaromierocsi 0yayt copMupoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBbIC NEHCTBHS,
KOMMYHHKATHBHBIC YHUBEpPCAJIbHBIC YUYEOHBIC JEHCTBHS, pPETYJISTHBHBIC YHHBEpPCAIbHBIC
y’-Ie6HBI€ Z[ef/'ICTBI/Iﬂ, COBMCCTHAiA ACATCIBbHOCTD.

MertamnpeaMeTHbIe pe3ysIbTaThl OCBOCHHUS MPOrPaMMBI CPEIHEro O0Imero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OgJiajieHNe YHUBEPCAJIbHBIMHM Y4eOHBIMH NI03HABATEIbHBIMH AeCTBUSIMH:

1) 6a3oBbIe JJOrHYeCcKHE eHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyalIM3HpPOBAaTh MpoOJIEeMy, paccMaTpuBaTh e
BCECTOPOHHE;

UCIOJb30BaTh INPU OCBOEHMM 3HAHUM NpPUEMBI JIOTMYECKOTO MBILUICHUS (aHAIu3a,
CHHTE3a, CpaBHEHHUS, KIACCH(PHUKAIMH, OOOOIIEHHs), PACKPBIBATh CMBICT OHOJIOTHYECKUX
HOHATHUH (BBIIENIATh UX XapaKTepHbIE IPU3HAKHU, YCTAHABIUBATh CBSI3U C APYTUMHU ITOHITUSIMH);

OINpEeAEATh LeNU JEeATENIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl A€ATEIILHOCTHU C ITOCTABICHHBIMHU LIEIISIMU;

HCIOJIb30BaTh OUOJIOTMYECKUE TOHATUSA JUIsl OOBSICHEHMSI (PAKTOB U SBJICHUN KUBOU
HIPUPOIbI;

CTPOUTb JIOTUYECKUE PACCYXJEHUsl (MHAYKTUBHBIE, JEAYKTUBHbIE, IO aHAJOIHH),
BBISBIIATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PaCCMATPUBAEMbIX SIBICHUSAX, (OPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MO/IEIbHbBIE CPEICTBA JUIsl MPE/ICTABICHUS CYIIECTBEHHBIX CBS3€eH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMAIIMOHHBIX HCTOYHHKAX;

pazpabarbiBaTh IJIaH peHieHus MpoOJemMbl C  Y4ETOM aHajlu3a HMEIOLIUXCS
MaTepUaIbHBIX U HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTENBHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEJISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBAaTh W BBINOJHATH pPabOTy B YCJIOBHUSX pEalbHOTO, BUPTYAJIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BIIa/IETh HABBIKAMU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMHU
paspelieHus npodseM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOHCKY METO/I0B
pelIeHus MPaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MMO3HAHUS;

HCIIOJIb30BaTh Pa3IMYHbIE BHJIbI AESITENBHOCTH IO TOJYYEHUI0 HOBOTO 3HAHHS, €ro
MHTEPIIPETAIIMU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYalUsIX, B TOM YHUCIE MPHU
CO3IaHUH YYEOHBIX U COI[MANIbHBIX TPOEKTOB;

(hopMHUPOBATh HAYUHBIN TUIT MBIILJICHUS, BIAJETh HAYYHOU TEPMUHOIOTHEH, KITFOUEBBIMU
MOHSTHSIMH W METOJIaMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 3a7aud B OOpA30BATEIBbHON AEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;



BBISIBJISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3a1ady, BBIJIBHUIATH
TUIIOTE3y €€ PELICHMs, HaXOAUThb apryMEHTBHl U JIOKAa3aTelIbCTBA CBOUX YTBEP)KICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTCPHH PEIICHHS;

AHAJIM3UPOBATL TIIOJYYCHHBIC B XOJAC PCHICHHA 3adadyu pPE3yJibTaTbl, KPUTHYCCKU
OLICHUBATh UX JIOCTOBEPHOCTD, IPOrHO3MPOBATH H3MEHEHUE B HOBBIX YCIIOBHUSIX;

AaBaTb OLCHKY HOBbBIM CUTYyallUsAM, OLICHHUBATb HpH06peTéHHBIﬁ OIIBIT;

OCYIIECTBIIATH IIE€JICHANPABICHHBIA MOUCK MEPEHOCA CPEJICTB M CIIOCOOOB ICHCTBUS B
pohecCHOHATILHYIO CPEy;

yMETh TEPEHOCUTh 3HaHWs B I[IO3HABATCIbHYIO M  MPAKTHYECKYI0  00JacTh
KHU3HECATSIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIC MJCH, NpeAjaraTh OPUTHHAJBHBIC MOAXOJbl U PEUICHUS, CTaBHUTh
npoOJIeMbI M 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(pOpMaIHH (TekcTe ydyeOHOro mocoowms,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBATh HH(POPMALMIO PA3TUYHBIX BHIOB U (OpM
NPE/ICTAaBICHUS, KPDUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(bopMyIHpOBaTH 3ampoChl M MPUMEHSTH pa3IMYHBIE METOABI IMPH TOUCKE U OTOOpe
ouosornyeckoit nHMGopMaIu, HEOOXOIUMOM JIJISl BHITIOJHEHUS YYSOHBIX 3a/1a4;

MPUOOPETaTh OMBIT HMCIOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAJIBHYIO (OPMY TpEACTaBICHUS OWOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKH U IPYTOe);

HCIIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CpPEIACTBA MpU paboTe ¢ OMOIOrHYecKOn
uHpOpMaILUEH: TPUMEHITh XUMHUCCKUE, (PU3HMUECKUE M MAaTEMATUYCCKHE 3HAKH M CHMBOJIBI,
dopmyiel, abOpeBUATypy, HOMEHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMU pPACIO3HABAaHWS W 3aIIuThl HWH(pOpMamwu, WHOOPMAMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJ1ajieHHe YHUBEPCAILHLIMA KOMMYHHKATHBHLIMH J€CTBHSIMHU

1) o0omenne:

OCYHICCTBJIAAT KOMMYHUKAINHU BO BCEX C(bepax JKU3HH, aKTUBHO Y4aCTBOBATh B JJHUAJIOTC
WM JIMCKYCCHH TI0 CYIIECTBY 00CYXIaeMOi TeMbl (YMEHHE 3a/IaBaTh BOIPOCHI, BBICKA3BIBATH
CYKACHUA OTHOCHUTCIIBHO BBIIIOJHCHUSA HpCHHaFaGMOI\/i 3aaa4yu, YUYUTbIBATb MHTCPEChI U
COTJIACOBAHHOCTD TO3UIINI APYTUX YYACTHHUKOB JIHAJIOTa WIIH JUCKYCCHH);

pacrosHaBaTh HeBepOalbHBIE CpPEICTBA OOINEHMS, MOHMMATh 3HAYEHHME COLMATBLHBIX
3HAKOB, MPEINOCHUIOK BOSHUKHOBEHHS KOH(QJIMKTHBIX CUTYAIlMH, YMETh CMATYaTh KOH(IUKTHI U
BECTH IIEPETOBOPEL;

BJIAJIETh PA3JIMYHBIMH CITOCOOaMH OOIIEHUS W B3aUMOJICHCTBHS, TOHMMATh HAMEPEHHs
JIPYTUX JIIOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (popme
(OpMyIIMPOBaTH CBOM BO3PaKEHUS,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOI) TOYKY 3PEHHS C HCIIOIL30BAHUEM S3BIKOBBIX
CpEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:



IIOHUMAaTh U MCIIOJb30BaTh IIPEUMYIIECTBA KOMAaHAHOM U MHIMBHUYalbHON pabOThI NIpH
peleHn OMONIOTUYECKO MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX
dbopM B3aUMOJICHCTBUSI IPU PEIICHUHN YICOHOU 3a/1a4u;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBUH C Yy4E€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 4ieHa KOJUIEKTUBA,;

NPUHUMATh LEJIM COBMECTHOH JeATeNbHOCTH, OPTaHMW30BBIBATE M KOOPIAMHUPOBATH
JefcTBUs MO €€ JOCTMXKEHHUIO: COCTaBIIATh IJIAH JEHCTBHMM, paclpelesaTh pPoiId ¢ y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboThI;

OLIEHUBATh Ka4eCTBO CBOET0O BKJIA/la U KaXKJI0T0 yYaCTHUKA KOMaH/bl B OOLIUI pe3yapTar
10 Pa3pabOTaHHBIM KPUTEPUSIM;

npeJularath HOBBIE MPOEKTHI, OLEHUBATH WAEU C MO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh IMO3UTHBHOE CTPATETHUYECKOE MOBEACHHE B pa3IMYHBIX CHUTYaIMAX,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

OBJ1ajIeHHe YHUBEPCATbLHBIMH PEryJIATHBHBIMH J€fiCTBUSIMU

1) camoopranu3anus:

HUCITIOJB30BATh 6I/IOJIOFI/ILICCKI/IG 3HAHUA [JJI1 BBIABJICHUA HpO6JIeM U HUX PCIICHHA B
KU3HCHHBIX M yY€OHBIX CHTYAIHAX;

BI)I6I/IpaTB Ha OCHOBE OMOJIOTMYECKUX 3HAHUNI LCJICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX
JENCTBUSX M IOCTYIKAX 110 OTHOIIEHHWIO K JKHBOM MPUPOJE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKPY KarOIIHX;

CaMOCTOSITENILHO OCYIIECTBIIATH MMO3HABATEIBHYIO JEATEILHOCT, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BATCIILHON JEATEIHHOCTH U
YKM3HEHHBIX CHTYaIlUsX;

CaMOCTOSITEIIFHO COCTABIISITh TIJIAH PEIICHUSI TPOOIEMBI C YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MTPEANIOYTECHHUH;

AaBaTb OLICHKY HOBbBIM CUTYaAlLlUsIM;

PaCIIUPATh pAaMKH Y4e€OHOTO IMPEJAMETa Ha OCHOBE JIMYHBIX MTPEAOYTECHUN;

JIeJ1aTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIIEHUBATH MTPUOOPETEHHBIN OIIBIT,

croco0cTBOBaTh (OPMHUPOBAHMIO M TPOSBICHUIO IIMPOKOW JSPYAUIMH B Pa3HBIX
00JIaCTSIX 3HAHHA, ITOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEbHBIN U KYIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPEKTUBLI B ACATCIIBHOCTb, OLICHHMBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIaAC€Th HaBbIKAMH MMO3HaBaTEILHON peq)J'ICKCI/H/I KaK OCO3HaHUA COBCpIIaACMbIX )IeﬁCTBHfI
¥ MBICJIUTENBHBIX MPOLIECCOB, HX PE3YJIbTATOB M OCHOBAaHHM, HCIIOJIB30BATh MPUEMBI pedIIeKCHU
JUISL OLIEHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

YMETb OIICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHS [0 HX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

IIPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3€ PE3YIbTAaTOB JACATEIbHOCTH;
MPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeloBeKa.

IMPEJIMETHBIE PE3YJIBTATbBI



[IpenmeTHbIe pe3yibTaThl OCBOSHHS COJACpKaHMs ydeOHoro mpeamera «buomorus» Ha
yII1yOJIEHHOM YpOBHE OPUEHTUPOBAHBI Ha obecrieueHue pouILHOTO
00y4eHust ooydaronuxcs orosornn. OHM BKIFOYAIOT: CrieUPUUISCKUE 111 OMOJIOTHU HAay4HbBIC
3HAHMS, YMEHUS M CHOCOOBI JIEHCTBUU IO OCBOCHUIO, MHTEPIPETALUU M TPeoOpa3OBaHUIO
3HAHWH, BUJIBI JCATEILHOCTH MO TMOJYYECHHIO HOBBIX 3HAHWW W MX NMPUMEHCHHUIO B Pa3IMYHBIX
yu4eOHBIX, a TaKXKe B PEATbHBIX JKU3HEHHBIX CHUTyalusx. lIpeaMeTHble pe3yabTaThl
NPEJICTABJICHBI 110 T0JIaM H3y4YCHUSI.

IIpenmetHble  pe3ynbTaThl  OCBOeHHs  ydeOHoro mnpeaMera «buonorus» B 10
KJlacce JI0JKHBI OTPaXarh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAHUN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB TMPHPOIBI M
peleHny IpodJIeM palMoOHAIBLHOIO IPUPOAOIOIb30BAHUS, O BKJIAI€ POCCUICKUX U 3apyO0eKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CUCTEMOM OMOJOrMYecKMX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIIOJAraroliue
OMOJIOrMYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IrOMEocTas,
CaMOpEryJsiliis, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTb, H3MEHUNBOCTb, POCT U Pa3BUTHUE),
ouonornueckue Teopun (kimerounas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpoMOCcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. U. BaBunoBa — o nenrpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
IIEPBOT0 MOKOJICHMS, PACUICIUIEHUs, YUCTOThI TaMeT, HE3aBUCUMOTI0 HacienoBanus I'. Mennens,
FOMOJIOTMUECKUX PSAOB B HaciencTBeHHoM wu3MeHunBoctd H. W. BaBwiioBa), mnpuHUUIBI
(KOMILIIEMEHTapHOCTH );

BJIa/ICHUE OCHOBHBIMU METO/JAMU HAYYHOI'O IO3HAHHUS, UCIIOJIb3YyEMbIX B OMOJIOTMYECKUX
UCCIICIOBaHMSIX JKUBBIX OOBEKTOB (OMMCaHUE, U3MEpeHHe, HaOI0AeHUE, SKCIIEPUMEHT);

YMEHHE BBIJIEIATh CYLUIECTBEHHbIE MIPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U IYKAPHUOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpubOB, pacTeHHI,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBHOCTH, NPOTEKAOIMX B OpraHU3Max pacTEHHWM, JKUBOTHBIX U
YyeJioBeKa, OMOJIOTMYECKUX MPOLECCOB: 0OMEHa BelecTB (MeTaboyIn3M), MpeBpalleHns SHEPTUH,
OposkeHHsI, aBTOTPO(HOro M reTepoTpoHOro TUIOB MUTAHMS, (POTOCHHTE3a M XEMOCHUHTE3a,
MUTO3a, Mel03a, raMeTOreHes3a, IMOpuoreHe3a, MocTIMOPHUOHATIBLHOTO PA3BUTHS, PA3MHOKEHUS,
UH/IMBUYaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3auMOJICHCTBUS T'€HOB, IeTepo3Hca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHUE YCTaHaBIMBAaTh B3aMMOCBS3M MEXIY OpPraHOMJAMH KJIETKU U MX (YHKIHIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHe U UX (QYHKIUSAMHU, MEXy OpraHaMU U CHCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M 4eJOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHoB M HX
GyHKIUSAMH, MEXAY 3TanaMu OoOMeHa BEIIEeCTB, dTallaMM KIJIETOYHOTO LMKJIA U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalmaMH SMOPHOHAIBHOTO PAa3BUTHUSA, TE€HOTUIIOM M (DEeHOTUIIOM,
deHoTuioM u pakTopamu cpebl OOUTaHMUS;

YMEHHE BBIABIATh OTIIMYUTENBHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE PACTEHHH,
’KMUBOTHBIX U YEJIOBEKa;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOIUE APTyMEHTHI, OMOJIOTUYECKYI0 TEPMHHOJIOTHIO
Y CUMBOJIUKY JUUIS I0Ka3aTeIbCTBA POICTBA OPraHM3MOB Pa3HbIX CHCTEMATHUYECKUX TPYIIIL;

YMEHHUE peliaTth OMOJIOTMYECKHE 3aJaud, BBIABISATH NPUUMHHO-CIIECACTBEHHBIE CBS3U
MEXJy HCCIEeIyeMbIMI OHOJIOTMYECKMMH TpOIeCCaMUd U SBJIEHUSMH, JeJlaTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH Ja0OPAaTOpHbIE U MpaKTUYecKue padboThl, COOJII0IAaTh MpaBuiIa MpH
paboTe ¢ yueOHbBIM U 1a00paTOPHBIM 000y I0OBaHUEM;



YMEHHE BBIIBHTaTh THIIOTE3bl, MPOBEPATh HMX OSKCIECPUMEHTAIHHBIMH CPEICTBAMH,
(I)OpMy.HI/Ipyﬂ [CJIb UCCIICAOBAHNS, AHAJIU3UPOBATH MMOJTYYCHHBIC PE3YJIbTATBI U ACIIATh BBIBO/IbI,

YMEHHE y4acTBOBaTh B Yy4EOHO-HCCIICIOBATEILCKON paboTe MO OMOJIOTHH, SKOJOTUU U
MeIUIMHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOMIECTB, U MyOJIMYHO MPEICTABIATH
MOJTy9YCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMCHHUC OLCHHUBATL OTHYCCKUC ACIICKTbBI COBPCMCHHBIX I/ICCJICZ[OBaHI/II\/JI B OGJI&CTI/I
OMOJIOTMM W MeIUIUHBI (KIOHUPOBaHHE, HCKYCCTBEHHOE OILIOJOTBOPEHHE, HAIlpaBICHHOE
W3MEHEHHE TeHOMA U CO3J[aHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIICCTBIIATH OCO3HAHHBINA BBHIOOp Oyaymiei mpodecCuOHaIbHON AeITeIbHOCTH
B 00nacth OWOJOTMM, MEIWIUHBI, OHOTEXHOJOTHH, BETEPUHAPUHU, CEIBCKOTO XO35HCTBA,
NUIIEBOM TMPOMBIIUIEHHOCTH, YIJIYOJIsATh IIO3HABATENIbHBIA HWHTEpPEC, HANpPaBICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIICH MpOodeccHH W MPOAODKEHHE OHOJIOrHMYECKOTro
00pa30BaHus B OPraHU3aLHUAX CPETHETO MPO(ECCHOHATBFHOTO U BBICILIET0 00pa30BaHMUS.

[IpeameTHpie  pe3yabTaThl OCBOCGHHsS  ydeOHoro mpeamera «bwomorus» B 11
KJlacce JI0JKHBI OTpaXarh:

c(hOpMHUPOBAHHOCTH 3HAaHUH O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKKe B PEIICHUU BOIPOCOB
palMOHATFHOTO TPUPOIONONIB30BaHUs, U B (HOPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupoje, oOLIeCTBY, YENOBEKY, O BKJIaJ€ POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-OHMOIIOTOB B
pa3BuTHE OMOJIOTUH;

yYMEHHE BIAJIeTh CUCTEMOM OMOIIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET OMpEIEIICHUs U
NOHMMAHUE CYIIHOCTH OCHOBOIIOJAraloUMX OWOJIOTUYECKUX TEPMUHOB U MOHATUH (BUL,
9KocHucTeMa, Ouocdepa), Owonornyeckue Teopu (dBomroIMOHHAs Teopus Y. JlapBuHa,
CUHTEeTHUecKass Teopusi 3Bojtouun), yueHus (A. H. CeBepuoBa — 0 HyTAX M HalpaBICHUSIX
spostonnu, B.U. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoBecus Jk. Xapau
u B. BaiinOepra, 3apoasimieBoro cxoactsa K. M. bapa), npaBuwna (Munumyma FO. Jlubuxa,
9KOJIOTHYECKON MUpaMUIbl SHEPTHH ), TUIIOTe3bI (runoTe3a «mupa PHK» V. I'mnGepra);

YMEHHE BJIa/J€Th OCHOBHBIMM METOJAaMH HAy4YHOI'O II03HAHUS, MHCIIOJIIb3YEMbIMH B
OMOJIOTUYECKUX HCCIIEOBAaHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMNMCaHUE, H3MEpEeHHe,
HaOJII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISBJICHHS U OLIEHKU aHTPOINOIEHHBIX M3MEHEHUN B
IIPUPOJIE;

YMEHHE BBIJIENATh CYIIECTBEHHbIE NPU3HAKU: BUJOB, OHMOTEOIIEHO30B, AKOCUCTEM H
O6uocdeppl, CTaOMIM3UPYIOIIEro, MABIKYLIETO W pa3pbIBAIOIIErO €CTECTBEHHOIo O0TOOpa,
AJIONATPUYECKOr0 M CUMIATPUUYECKOT0 BUI000Pa30BaHNs, BIUSHUS JABWKYILIUX CUJI BOJIOLNU
Ha TeHO(OH]] MOMYJISALUHN, TPUCIOCOOTIEHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBS3M MEXIY MPOLECCAMU HBOJIIOLUU, JBHXKYIIMMHU
CWJIaMU aHTpPOIIOTeHe3a, KOMIIOHEHTAaMH Pa3JIMYHBIX 3KOCHUCTEM M NPUCHOCOOIECHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISBIATh OTIMYUTENbHBIE TPU3HAKH HKUBBIX CHCTEM, MPUCIOCOOIIEHHOCTD
BUJOB K cpeae oOuTaHMsl, aOMOTHYECKUX M OHUOTHYECKHX KOMIIOHEHTOB 3SKOCHCTEM,
B3aMMOCBS3€il OPraHu3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHUH B 9KOCHUCTEMaxX CBOEH
MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTbI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO
U CUMBOJMKY JUJIsl JI0KAa3aTelIbCTBAa POJCTBA OPraHU3MOB pPa3HBIX CHUCTEMATHMUYECKUX TpYIII,
B3aMMOCBS3M OPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHMs] MHOTOO0Opa3usi BUJOB M DKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHS MPUPOABI U
YeJI0BEYECTBa;



YMEHHUE pellaTh OHOJIOrMYeCKHe 3aJaud, BBIABIATh NPUUYMHHO-CIEIACTBEHHBIE CBS3U
MEXIy HUCCIEAYeMbIMH OHOJIOTUYECKUMHU TPOLIECCAaMH U SIBIICHUSMH, J€laTh BBIBOIABI U
IIPOTHO3bl HA OCHOBAHHUH MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE pabOTHl, COONIONATh MpaBUiIa MPU
paboTe ¢ yueOHBIM | JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMH CpPEICTBAMH,
bopMynupys 1elb UCCIeI0BaHNs, aHATM3UPOBATh IIOJIYUEHHBIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI;

YMEHHUE YYacTBOBATh B Y4eOHO-HCCIIEIOBATEIbCKONW paboTe Mo OMOIOTHH, SKOJIIOTUU U
MeIUIUHe, NPOBOAUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOLIECTB, W MYOJUYHO MPEACTaBIATH
HOJIy4EeHHBIE PE3Y/IbTaThl HA YUYEHUYECKUX KOH(DEPEeHIUIX;

YMEHHUE OLEHHBATh THUMOTE3bl W TEOPHH O TPOMCXOXKICHUHM JKU3HHU, YEIOBEKA U
YeJIOBEUECKUX pac, O NMPUYMHAX, HOCIEACTBHSX M CIOcO0ax MpPeJOTBPALICHUs IJ100aIbHbBIX
W3MEHEHU# B buocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBINA BBIOODP Oynymieil npodeccnoHaabHON AeATeNbHOCTH
B o0Omactu OWONOTHM, OKOJOTHUH, NPUPOAONOIb30BAHUSA, MEAULIUHBI, OHOTEXHOJOTHH,
IICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO34WCTBa, MUILEBOM HPOMBIIIICHHOCTH, YIIyOJIATh
[IO3HABATENbHBI WHTEPEC, HANPABICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH
npodeccun U MPOJODKEHHE OMOIOTMYEecKOro o00pa3oBaHUs B OpraHU3aLUAX CpEIHEero
MPOPECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBanue pa3ziesioB U TeEM IpOrpaMMbl ‘ KonnuectBo wacos ‘ DnexTpoHHbIE (IUPPOBEIC)
n/n Beero|| KouTposbHbIe [IpakTuuecKue obpazoBaTenbHbIE PeCypCEI
paboThl paboThI
‘1 HBI/IOJ‘IOFI/IH KaK HayKa H 1 H H HPBHJ
‘2 H}KHBHe CUCTEMBI U UX U3yUEHUE H 2 H H HPBHJ
‘3 HBI/IOJIOI‘I/IH KJIETKU H 2 H “ 0.5 HPBHJ
4 XHUMHUYECKasi OpraHU3alMsl KIETKU 10 1 POIII
5 Crtpoenue u QyHKIHMU KIETKU 8 2 POl
6 OOMeEH BeIIeCTB ¥ NMPEBpAICHUE YHEPTHH B KIIETKE 9 1 POIII
7 HacnencrBennas nadopmanus u peanu3anus e€ B 9 0.5 POIII
KIIETKE
8 JKu3HEHHBIN LUK KICTKU 6 1 POl
9 Crpoenue U pyHKIIUM OpPraHU3MOB 17 1.5 POIII
10 |Pa3mHOXeHUE U pa3BUTHE OPTaHU3MOB 8 1.5 POIII
11 |l'eneruka — Hayka O HacleJACTBEHHOCTH U 2 0.5 POIII
M3MEHYHUBOCTH OPTaHU3MOB

12 ||3axOHOMEpPHOCTH HACIIEACTBEHHOCTH 10 1 POIII
13 |3axoHOMEpHOCTH U3MEHYMBOCTH 6 1 POIII
14  |'eneruka uenoBeka 3 0.5 POIII




Ne HaumeHnoBanue pa3ziesioB u TeM IpOrpaMMbl KonunuecTBo uacoB DOnekTpoHHbIE (IUGPOBEIE)
n/m Beero| KontponbHbie [IpaKkTHYecKue obpazoBaTenbHbIE PeCypChI
paboThl paboThI
15 ||Cenexuusi opraHu3MoB 4 1 PolI
16 |buoTexHONOTHS U CHHTETHYECKAsi OMOIOTHS 4 POIII
17 ||Pe3epBHOE Bpems 1 PolI
JOBLLEE KOJMYECTBO YACOB I10 [IPOTPAMME || 102 || 0 [ 13 [
11 KJIACC
Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMMbl ‘ KommuecTBo 4yacos OnexTpoHHbIE (LIPPOBHIE)
n/m Beero|| KourponbHbie [IpakTuuecKue 0obpazoBaTenbHbIE PeCypChI
paboThl paboThI
1 3aporkJIeHUE U pa3BUTHE IBOJIIOLIMOHHBIX NPEACTABICHUN B 4 POLI
ouonoruu
2 Mukpo3BoIIOIUS U €€ pe3yabTaThl 14 2 POII
3 Maxpo3BoIOIHS U €€ Pe3yIbTaThl 6 POII
4 |[IpoucxosxJaeHue 1 pa3BUTHE KU3HU Ha 3emiie 15 1.5 POII
) [IponcxoxaeHne yenoBeka — aHTPOIIOTE€HE3 10 1 POLI
6 DKOJ0rus — HayKa O B3aMMOOTHOILLEHUSAX OPraHU3MOB U 3 0.5 POII
HAJIOPTraHU3MEHHBIX CUCTEM C OKPYXKAIOUIEH Cpeaoit
7 ||Opraau3Mbl 1 cpea OOUTaHMS 9 1.5 POIII
8 DKoJ0Trus BUAOB U NOMYJIALNAN 9 0.5 POII




Ne HanmenoBanue pa3neiioB U TeM IpOrpaMMbl KonnuectBo yacos OnexTpoHHbIe (IIU(PPOBHIE)
n/m Bcero| Konrposbabie [IpakThyecKue obpasosatenbHbIe PeCypehl
paboThl paboThl
9 DKOI0Trus COOOIIECTB. DKOJIOTMYECKUE CUCTEMBI 12 0.5 POIII
10 |buocdepa — rmobanbHast SKOCUCTEMA 6 POII
11 |YenoBek u OKpy>Karolias cpeaa 6 PO
12 |[Pe3epBHOE BpeMs 8 POIII
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 102 | 0 [ 75 I
INOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka ‘ KonnuecTBo yacos ‘ Hara DneKTpoHHbIE HU(POBHIE
n/n Beero|| Kontponbnbie || [Tpaktuueckue | M3YICHHA obpazoBatenbHbIe
paboThI paboThI peCypCrI
1 |buonorus kak KOMIUIEKCHAsI HayKa M KaK 4acTb COBPEMEHHOTO 1 POIII
ob1ecTBa
2  |’KuBble cucTEeMBI U UX CBOMCTBA 1 POIII
3 |[YpoBHEBasi opraHu3aIys JKUBBIX CUCTEM 1 POIII
4  |Hcropus OTKpBITUS U U3yyeHHs kieTku. Kietouynas Teopus 1 POIII
5 |[MeToabl MONEKYIISIPHOM U KJIeTO4HOM Onosoruu. IlpakTuueckas 1 0.5 POIII
pabota «/3ydyeHue MeTo10B KJIETOYHOH Onosoruu (Xxpomatorpadus,
anextpodopes, nuddepennuanbaoe nenTpudyruposanue, [ILP)»
6 |[XuMH4eckuii COCTaB KJICTKU 1 POIII




«I/IsyquMe JABMIKCHUA OHUTOILIaA3MbI B PACTUTCIIBHBIX KJIECTKaX»

Ne Tema ypoka KonunuecTBo yacos Hara DJNEeKTPOHHBIE IU(PPOBBIE
n/m Beero|| Kontponsnsie || [Tpaktuueckue | M3YICHHA obpasosatenbHbIe
padoThI padoThI peCypCrI

7 |MuHepanbHbIE BELECTBA KIETKH, UX OMOJIOrnYecKas poJib 1 POIII

8 ||Oprannueckue BemecTBa KieTku — Oenku. JlabopatopHas pabota 1 0.5 PoOII
«O6Hapyx’eHHe OEIKOB ¢ IOMOIbI0 KAUECTBEHHbBIX PEAKLIUI»

9 ||CoiicTBa, Kiaccuukanys U GyHKIUU OCIKOB 1 POII

10 ||Opranuueckue BemecTBa KJIETKH — YIIIEBOIbI 1 POIII

11 ||Oprannyeckue BemecTBa KICTKA — JIUITHIBI 1 POIII

12 ||[Hyxneunossie kucnotel. JIHK n PHK. JlaGopaTopnas pabora 1 0.5 POIII
«MccrnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIJICJIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY

13 ||Crpoenue u ¢pyukuuu ATO. [Ipyrue nykneozunrpudocdars 1 POl
(HTD)

14 ||CexBenupoBanue JJHK. MeTo1bl reHOMUKH, TPAaHCKPUIITOMUKH, 1 POIII
IPOTEOMUKHU

15 |[Metoasl CTPYKTYpHOM OHoIOrUn 1 POIII

16 ||Tumsr knetok. [IpokapuoTudeckas KieTka 1 POIII

17 ||Ctpoenue sykapuotndeckoi kietku. [Ipaktuueckas pabota 1 0.5 POIII
«M3yueHne cBONCTB KJIETOUYHOW MEMOpPaHbI»

18 |[[ToBepXHOCTHBIH ammapat KIeTKH 1 POIII

19 ||OnHOMeMmOpaHHbIe OpraHouabl KieTKu. [IpakTrueckas pabora 1 0.5 POII




Ne Tema ypoka KonunuecTBo yacos Hara DJNEeKTPOHHBIE IU(PPOBBIE
n/n Beero|| Kontponsnsie | ITpaktuaeckue || A3YICHUA obpazoBatenbHbIC
padoThI padoThI peCypCrI
20 |ITomyaBTOHOMHBIC OPTaHOUABI KIIETKH: MUTOXOHAPUH, TIIIACTHIBI. 1 0.5 POIII
Jlaboparopuas pabota «lccienoBanue mia3Monnsa u
JETIa3MOJIi3a B PACTUTEILHBIX KIIETKAX)
21 |HemeMOpaHHBIC OPraHOUABI KIETKU 1 POII
22 ||Ctpoenue u GyHKIIUU sIpa 1 PolI
23 ||CpaBHuUTeNbHAS XapaKTEPUCTUKA KIETOK dykapuoT. JlaboparopHas 1 0.5 POl
pabota «/3y4eHne cTpoeHHs KJIETOK Pa3InIHBIX OPTaHU3MOBY
24 ||AccuMuIAIUS U TUCCUMUIISIIAS — JIBE CTOPOHBI METa0oJIM3Ma. 1 POIII
Tunel oOmena BemiecTB. JlabopatopHas pabora «3yuenue
KaTJIMTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MMPUMEPE aMUIIa3bl
WJTU KaTajasbl)»
25 ||@epMeHTAaTHBHBIN XapaKTep peakuuii KJIETOYHOTO MeTadoIn3Ma. 1 0.5 POIII
JlaGopatopnas padora «/3yueHre GepMEHTATHBHOTO PACIICIUICHUS
MEPOKCH/Ia BOJIOPOJIA B PACTUTEILHBIX M KUBOTHBIX KIIETKaX)
26 |benKku-aKTUBATOPHI U OCITKN-MHTHOUTOPHI 1 POIII
27 ||ABTOTpOQHBII TUIT OOMEHA BEIECTB 1 POIII
28 || DotocunTe3 1 POII
29 |XemocuHnres. JJaboparopHas padora «CpaBHEHHE TPOLIECCOB 1 0.5 POII
(bOTOCHHTE3a M XEMOCHHTE3a)
30 ||AHa’pobOHBIC opraHu3Mbl. Buasl Opoxxenus. JlabopaTopHas padora 1 POII

«CpaBHCHI/IC nponeccoB 6p0)KCHI/I$I " AbIXaHUs»




Ne Tema ypoka KonunuecTBo yacos ‘ Hara DJNEeKTPOHHBIE IU(PPOBBIE
n/m Beero|| Kontponsnsie | ITpaktuaeckue || A3YICHUA obpazoBatenbHbIC
padoThI padoThI PeCypChI
31 ||AspoGHble OpraHu3Mbl. JTaIbl SHEPrETUIECKOr0 0OMeHa 1 PolI
32 ||DHeprus MemMOpaHHOTO rpajuenta npotoHoB. Cunre3 AT®: pabdora | 1 POII
npoToHHON AT®-cuHTa3bI
33 |[Peaknuu MaTpUYHOTO CHHTE3A 1 POII
34 |[Tpanckpunums — maTpuunslii cuaTre3 PHK 1 POIII
35 |[Tpaucnsuus u €€ dTamnbl 1 POIII
36 ||KomupoBanue amuHOKHCIOT. Poitk prbocoM B OrocuHTE3e Oenka 1 POII
37 ||Opranuzanusi reHOMa y MIPOKApUOT U DYKAPUOT 1 POl
38 |MonekynsapHble MEXaHU3MBbI SKCIIPECCUH TEHOB Y DYKApHOT 1 POIII
39 |[Bupycbl — BHEKJIETOUHbIE ()OPMBI )KU3HU U OOJUTaTHBIE Mapa3uThl. | 1 0.5 POIII
[TpakTuueckas padota «Co3gaHue MOJIETH BUPYCa»
40 |BupycHble 3a0051eBaHHsI YeTOBEKA, )KUBOTHBIX, PACTCHHIA 1 POIII
41 ||HaHOTeXHOJIOTHU B OMOJOTHH M METUITTHE 1 POIII
42 | PKu3HEHHBIH UK KICTKH 1 PolI
43 |Marpuunsiii cuares JJHK 1 POII




Ne Tema ypoka KonunuecTBo yacos Hara DJNEeKTPOHHBIE IU(PPOBBIE
n/m Beero|| Kontponsnsie || [Tpaktuueckue | M3YICHHA obpasosatenbHbIe
padoThI padoThI peCypCrI
44 | Xpomocomsbl. JITabopaTopHas paborta «3yuyeHue XxpoMocoM Ha 1 0.5 PolI
TOTOBBIX MUKpOIpenapaTax»»
45 ||[lenmeHne KJIESTKH — MHUTO3 1 POIII
46 || Tums! kierok. Kaprokunes u uutokunes. JlaboparopHas pabora 1 0.5 POIII
«Habmronenre MuTo3a B KJIeTKaxX KOHYMKA KOpellKa Jiyka (Ha
TOTOBBIX MHKPOIpENapaTax)»
47 ||Perynsuusi ®KU3HEHHOTO LIUKJIA KIETOK 1 POIII
48 ||Opranu3M Kak €IuHOE LIeI0¢ 1 POIII
49 | Txanu pacrenwuii. JlaboparopHas padora «M3y4yeHne TkaHen 1 0.5 POIII
pacTEHUID)
50 ||Txanu xUBOTHBIX U uenoBeka. JlaboparopHas pabota «3yuenue 1 0.5 POl
TKaHEHN )KUBOTHBIX»
51 ||Opransbl. Cuctemsl opranoB. JJaboparophas padbota «/3yuenue 1 0.5 POIII
OPraHoOB LBETKOBOT'O PACTEHUS»
52 ||Omopa Tena opraHu3MoB 1 POII
53 ||/IBmxeHne opraHu3MoB 1 POIII
54 |Ilutanue opraHu3MoOB 1 POIII
55 ||[IuTaHue MO3BOHOYHBIX KUBOTHBIX. [InIIeBapuTenbpHas cuctema 1 POIII
YeJI0BeKa
56 ||/IprxaHue OpraHu3MOB 1 POIII




Ne Tema ypoka KonunuecTBo yacos Hara DJNEeKTPOHHBIE IU(PPOBBIE
n/m Beero|| Kontponsnsie | ITpaktuaeckue || A3YICHUA obpazoBatenbHbIC
padoThI padoThI PeCypChI
57 ||[IpIxaHue IMO3BOHOYHBIX KUBOTHBIX U YeJIOBEKa 1 POIII
58 |TpancmopT BEmIECTB Y OPraHM3MOB 1 POII
59 ||[KpoBeHOCHas crcTeMa IO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA 1 POIII
60 |Bsigenenue y opranu3smMoB 1 POIII
61 |3amura y opraHu3MoB 1 POIII
62 |MIMMyHHas cucTeMa YeoBeKa 1 POIII
63 ||Pa3zmpakxuMoCTh U perynsius y OpraHu3MoB 1 POl
64 |['ymopanbHas peryisiius U SHJOKPUHHAS CHCTEMa KUBOTHBIX H 1 POIII
YeJI0BeKa
65 ||@opMbl pa3MHOXKEHHUSI OPTaHU3MOB 1 POIII
66 |[TosioBOE pa3MHOXKEHHE 1 POII
67 |Meiio3 1 POIII
68 |[amerorene3. OOpa3oBaHUE U PA3BUTHE TOJIOBBIX KJIETOK. 1 0.5 POIII
JlaGopatopHnast pabota «3yueHne cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpOIpErapaTax»
69 |MamuBuayansHOE Pa3BUTHE OPTaHU3MOB — OHTOTEHE3 1 POIII




Ne Tema ypoka KonunuecTBo yacos Hara DJNEeKTPOHHBIE IU(PPOBBIE
n/n Beero|| Kontponsnsie | ITpaktuaeckue || A3YICHUA obpazoBatenbHbIC
padoThI padoThI peCypCrI

70 |3akiazka OpraHoB M TKaHEH U3 3apOJIbILIEBBIX JIUCTKOB 1 POIII

71 ||PocT u pa3zButue xuBOTHBIX. JJabopaTopHas padboTa «BblsiBneHne 1 0.5 PolI
IIPU3HAKOB CXOJICTBA 3apO/IbILIEH NO3BOHOUHBIX KUBOTHBIX)

72 |[Pa3MHOXeHHE U pa3BuTHE pacTeHuid. JlaboparopHas pabora 1 0.5 POIII
«CTpoeHue OpraHoB Pa3MHOKEHHsI BHICIIUX PACTCHUI»

73 ||Ucropus cTaHOBIEHUS M PA3BUTUS T€HETUKHU KaK HAyKH 1 POl

74 ||OcHOBHBIC TIOHATHS U CHMBOJIBI TeHeTUKH. JlabopaTopHas padora 1 0.5 POIII
«Jlpo3oduina kak 0ObEKT TeHETUYECKUX HCCIIeI0OBAaHUN»

75 |3aKkOHOMEpPHOCTH HacleAOBaHUS MTPU3HAKOB. MOHOTHOpUIHOE 1 0.5 POl
ckpemuBanue. [Ipaktuueckas padora "M3yuenue pe3ynbTaToB
MOHOTHOPUAHOTO CKpEIIMBaHUS Y Ip030¢pHIIbl"

76 |[LluTomornueckue OCHOBBI MOHOTHOPHIHOTO CKPEIIUBAHMS 1 POIII

77 ||Ananusupyroliee ckpeuiuBanue. Hermonnoe noMmuHupoBaHue 1 POIII

78 ||duruGpugnoe ckpemuanue. [Ipaktuueckas padora «M3ydyenue 1 0.5 POIII
pe3yIbTATOB TUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(UITBI

79 |[LluTonornvyeckre OCHOBBI TUTHOPHUIHOTO CKPEIIMBAHUS 1 POIII

80 ||CuemneHHOE HacIeOBaHHE MPU3HAKOB 1 POIII

81 |XpomocoMHas TeopHs HACIEICTBEHHOCTH 1 POIII

82 |['eneruka mona 1 POII




Ne Tema ypoka KonunuecTBo yacos Hara DJNEeKTPOHHBIE IU(PPOBBIE
n/m Beero|| Kontponsnsie || [Tpaktuueckue | M3YICHHA obpasosatenbHbIe
padoThI padoThI peCypCrI

83 |[['eHOTHII KaK LIEIOCTHASA CUCTEMA 1 POIII

84 |['eHeTHyecKHii KOHTPOJIb Pa3BUTHSI PACTEHUM, )KUBOTHBIX U 1 PolI
YeloBeKa

85 |[1I3MeHuMBOCTh MPU3HAKOB. BUIbI N3MEHUYNBOCTH 1 POII

86 |MomudukanmoHHas U3MEHINBOCTh 1 POIII

87 |[BapmanmoHHBIN psl M BapualmoHHas KpuBas. JlabopaTopHas 1 0.5 POl
pabota «/ccienoBanue 3aKkOHOMEPHOCTEH MOIM(UKAITMOHHON
n3MeHYuBOCTH. [locTpoeHre BapHallMOHHOTO psifia U BapHAIIHOHHOM
KpHUBOW»

88 |['enoTunmueckast u3MEeHUUBOCTh. KoMOMHATHBHAS M3MEHYUBOCTh 1 POl

89 |[MyraunonHas u3MeHUINBOCTh. [IpakTideckas pabora «Myranuu y 1 0.5 POIII
npo30¢ bl (Ha TOTOBBIX MUKpPOIIpernapaTax)»

90 ||3axkOHOMEPHOCTH MYTAIMOHHOTO MpoIlecca. DMUTCHETHKA U 1 POII
AMUTCHOMHKA

91 |I'eneruka yenoBeka. [Ipaktuueckas padora «CocraBienue u anamms | 1 0.5 POIII
POIOCIOBHON»

92 |[MeToasl MEIUIIMHCKON T€HETUKHU 1 POIII

93 ||3HaveHne METUIIMHCKON TEHETUKH B IPEIOTBPANICHUH U JICUCHUN 1 POII
TeHETUYECKUX 3a00JIeBaHUI YeTOBEKA

94 ||OcHoBHBIC IOHSTHS ceekiuu. Jlaboparopras padota «3ydueHue 1 0.5 PolI

COPTOB KYJbTYPHBIX paCTCHI/Iﬁ " IopoJa AOMAITHUX JKHUBOTHBIX»




Ne Tema ypoka KonunuecTBo yacos ‘ Hara DJNEeKTPOHHBIE IU(PPOBBIE
n/m Beero|| Kontponsnsie || [Tpaktuueckue | M3YICHHA obpasosatenbHbIe
padoThI padoThI peCypCrI
95 |[Metonbl cenekimoHHoM padboTel. JlaboparopHas pabota «3yuenue 1 0.5 PolI
METOZIOB CEJIEKI[UU PACTCHUI»
96 | docTmxeHus celeKIuu pacTeHUI 1 )KUBOTHBIX. [IpakTHueckas 1 PolI
pabora «IIpuBUBKa pacTeHUI»
97 ||Coxpanenue, H3y4eHHE U UCIIOJIb30BAHNE TCHETUIECKIX PECYPCOB 1 PO
98 |buoTexHONOrHs KaKk HayKa U OTpacib npousBojacTBa. [Ipaktuueckas || 1 0.5 POl
pabota «/3ydeHre 00bEKTOB OMOTEXHOIOTHI)
99 ||OcHOBHBIE HAIIPABICHHSI CHHTETUYECKON OHOJIOTHH 1 POII
100 || XpomMocoMHas ¥ TeHHAss HH)KCHEPUS 1 POl
101 | MeaumuHCKE OMOTEXHOIOTHH 1 POl
102 ||Pe3epBHblii ypok. [ToBTOpenue, 00o01eHne, cucteMaTH3aus 1 POIII
3HaHUHN
(OBIIEE KOJIMYECTBO YACOB T10 TIPOTPAMME | 102 | 0 [ 135 [
11 KJIACC
Ne Tema ypoka ‘ KonnuecTBo vacos ‘ Hara OneKTpoHHbIE HU(POBBIE
n/n Bceero|| Kontposbusie || [Ipaktuueckue || 13YICHIA 0bpasoBaTebHbIC
paboTHI paboTHI pecypceel
1 | OBomonuonHas teopus Y. lapsuna 1 POIII
2 ||dBmxymiue cuiibl HBOJIOIMH BUIOB 1o Y. JlapBuHy 1 POl




Ne Tema ypoka KonunuecTBo yacos Hara DJEeKTPOHHBIE TU(PPOBBIE
n/n Beero|| Kontponbusie || [Ipaktuueckue || A3YICHAA obpazoBaTenbHbIe
padoTHI paboTHI PeCYpCBI
3 |bopn0Oa 3a cyiiecTBOBaHME, €CTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD 1 PolI
4 || ®opMHpOBaHHE CUHTETHUECKON TEOPUH SBOJIFOLIUU 1 PolI
5 ||Drarbl 3BOMIOIMOHHOTO MpoIlecca: MUKPOIBOIIOLUS U 1 POIII
MaKpOAIBOJIOIHS
6 |[Tomymnsmus — s3neMeHTapHas €IMHALIA YBOJIIOIAN 1 POl
7 |3axon renernueckoro pasHoBecus J[x. Xapau, B. BaitnOepra. 1 0.5 POl
JlaGopaTtopHnast pabota «BplIsiBlIeHHE U3MEHYMBOCTH Yy 0COOEH OHOTO
BUJIA»
8 |DnemenTapHbie (HaKTOPHI IBOIIOIHUN 1 POl
9 ||Dddext ocHoBaTens. IPpPexT OyTHIIIOYHOTO TOPIIBIIIKA 1 POl
10 |Murpanuu. M3onamum nonyasuuii: reorpapudeckas, Onongoruueckas|| 1 POII
11 |[EcrecTBeHHBII 0TOOP — HaIpaBISIOMUNA (HaKTOP IBOJIIOLMH 1 POIII
12 |ITosoBoii oT6Op 1 POIII
13 |IIpucrocoOIeHHOCTh OPTaHU3MOB KaK PE3yJIbTaT MUKPOIBOJTFOIIHH. 1 0.5 POII
JlaGopatopHas pabota «3yueHune apoMop(o30B 1 U0 AN TN
y pacTeHUi U KUBOTHBIX)
14 | IIpumeps! nmpucnocoOIeHU y OpraHu3MoB: Mopdooruueckue, 1 0.5 POIII

duznonornueckue, OMOXUMHUYECKUE, TOBeaeHUeckue. JlabopaTopHas
pabota «IIpucnocoGieHuss opraHu3MOB U UX OTHOCHUTEIbHAS




Ne Tema ypoka KonunuecTBo yacos Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|| Kontponbusie || [Ipaktuueckue || A3YICHAA obpazoBaTenbHbIe
padoTHI paboTHI pecypept
‘ ‘HCJ’ICCOO6p33HOCTB» H
15 |Bun, ero kpurepuu u cTpykrypa. Jlaboparopnas padora 1 0.5 POIII
«CpaBHEHHE BUAOB 110 MOP(POIOrHYECKOMY KPUTEPHUIO»
16 |Crpykrypa Buga 1 PolI
17 ||Bumoobpa3oBaHHe KaK pe3yIbTaT MUKPOIBOIIOIUN 1 POII
18 ||CBs3bp MUKPOAIBOIOIUN U TTHACMHOJIOTHH 1 POIII
19 |MaxkposBomorus. [laneoHTonornyeckne MeToIbl U3y4eHUs 1 POIII
9BOJIIOLIUH
20 |buoreorpaduyeckue METOIbI N3YUYECHUS IBOIIOINH 1 POIII
21 ||[9MOpHOIOrHYecKHe U CPAaBHUTEIHHO-MOP(OIOTHIECKHE METOIBI 1 POIII
U3y4EHHsI SBOJIIOLIUT
22 |[MonekynsipHO-TeHeTHUYeCKHe, OMOXUMUYECKUE U MaTeMaTHUeCKue 1 POIII
METO/IbI H3YYEHUS IBOFOIIHN
23 ||O6mmue 3aKOHOMEPHOCTH BOJIOIIH 1 POII
24 ||AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMITOB 3BOJIIOLUN 1 POIII
25 ||[Hay4HbIE THIIOTE3BI IIPOUCXOXKICHHS KU3HU HA 3eMIie 1 POIII
26 ||/loHayuHble IpEACTABICHUS O 3aPOXKIACHUH KU3HU 1 POl
27 ||OcHOBHBIE ATAITBl HEOPTAaHUICCKOW IBOJTFOIIHH 1 POIII




Ne Tema ypoka KonunuecTBo yacos Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|| Kontponsnsie || [Ipakrtudeckue || A3YICHUA obpasosatenbHbIe
padoTHI paboTHI PeCYpCBI
28 |['uroTe3bl 3apOsKICHUS KU3HU 1 POIII
29 |Ucropus 3emmu u MmeToab! e€ uzydenus. Jlaboparopras pabota 1 0.5 POII
«/3yueHne u onMcaHue NCKOMAeMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOB»
30 |HavanmpHbIe 3Tanbl OpraHUYECKON IBOTFOIAN 1 POIII
31 |DBomronus dyKapuoT 1 POIII
32 ||OcHOBHBIE 3Talbl BONIONHUN PACTUTEIBHOTO Mupa. [IpakTndeckas 1 0.5 POIII
pabora «M3yueHre 0COOCHHOCTEH CTPOSHHS PACTEHUI Pa3HBIX
OTJICTIOBY
33 ||OcHOBHBIE ATaITbI BOJIIOIMH )KHBOTHOT'O MHUPa 1 POIII
34 ||9Bomomus )kuBOTHBIX. [IpakTnyeckas padora «3yuenue 1 0.5 POIII
0COOEHHOCTEH CTPOEHUS TO3BOHOUHBIX KUBOTHBIX)
35 |[Pa3BuTHE *KM3HM Ha 3eMIIe TI0 3paM U epuoiamMm 1 POIII
36 |[MaccoBble BEIMUpPAHHS — HKOJIOTHIECKHE KPU3HUCHI MTPOIILIOTO 1 POIII
37 ||CoBpeMeHHBIH HKOJIOTUYECKUIN KPU3HC, €T0 0COOEHHOCTH 1 POII
38 ||CoBpemeHHas crucTeMa OPTaHUYECKOTO MPOIILIIOTO 1 POII
39 ||OcHOBHBIE cHCTEMATHYECKHE TPYIIIHI OPTaHU3MOB 1 POIII




Ne Tema ypoka KonunuecTBo yacos Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|| Kontponsnsie || [Ipakrtudeckue || A3YICHUA obpasosatenbHbIe
padoTHI paboTHI PeCYpCBI

40 |[AHTpOIOJIOTHS — HayKa O YeJIOBEKE 1 PolI

41 |Pa3BuTHE npeAcTaBIeHUIN O IPOUCXOKICHUN YETIOBEKA 1 PolI

42 |Mecto yenoBeka B cUCTeMe opranuieckoro Mupa. Jlaboparopuas 1 0.5 PolI
pabota «M3yueHne 0COOEHHOCTEW CTPOCHUS CKeJleTa YeJI0BEKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM)

43 | dBuxyliue cUiibl aHTPOIOreHe3a 1 POIII

44 ||CooTHOLIEHHE OMOIOTHYECKUX U COITUATBHBIX (DAKTOPOB B 1 POIII
aHTpPOIIOTeHE3e

45 ||OcHOBHBIE CTaIUU AHTPOTIOTEHE3a 1 POl

46 |[laneoreHeTruka u rnajaeoreHOMUKA 1 POl

47 | DBomroLrs COBPEMEHHOTO YeIoBeKa 1 PO

48 |Yenoseueckue pacsl. [IpakTuueckas padora «/3yuenne 1 0.5 POIII
9KOJIOTUYECKUX aJanTaluil yeroBeKa

49 |MexaucuuIUIMHAPHBIE METO/IbI aHTPOTIOIOTHA 1 POIII

50 |[3apokaeHHe U pa3BUTHE SKOJIOTUU 1 POII

51 |[Mertonsl sxonorun. JlaboparopHas padota «M3ydeHne MeTo10B 1 0.5 POII
9KOJIOTUIECKHUX HCCIICIOBAHUIN

52 ||3HaueHue SKOJOTUYECKUX 3HAHUU I YeIOBEKa 1 PO




Ne Tema ypoka KonunuecTBo yacos Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|| Kontponsnsie || [Ipakrtudeckue || A3YICHUA obpasosatenbHbIe
padoTHI paboTHI PeCYpCBI

53 || 9komoruueckue GaKToOpbl 1 PolI

54 ||AGuotnyeckue pakTopsl. CBET KaK SKOJIOTUYECKHUNA (HaKTOp. 1 0.5 POIII
JlaboparopHas paboTa «BplsiBieHHEe TPUCTIOCOOICHHUI OPraHU3MOB K
BIIMSIHUIO CBETa»

55 ||Abuotnyeckue pakropsl. TemmnepaTypa Kak skonoruueckuii pakrop.| 1 0.5 PolI
JlaGopaTopHas pabota «BrIsiBieHHE TPUCTTOCOOTIECHUN OPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhD»

56 ||Abuotuyeckue GpakTopbl. B1axkHOCTh Kak SKOIOrHuecKuit (hakTop. 1 0.5 POl
JlaboparopHas paboTa « AHaTOMUYECKHE OCOOEHHOCTH PaCTEHUH U3
pa3HbIX MECT OOUTAHUS»

57 ||Cpensl oOuTaHUS OPTaHU3MOB 1 POl

58 ||buonormyecKue pUTMBI 1 POIII

59 |PKusHeHHbIe (hOpMBI OPraHU3MOB 1 POIII

60 |buotmdeckue GaxToOpbI 1 POIII

61 ||3HaueHue OMOTMYECKUX B3aMMOJAEHCTBHM JUIs CYIIECTBOBAHUS 1 POII
OpraHU3MOB B cpejie 0OUTaHUs

62 ||DKxomornveckre XapaKTepUCTUKU TOMYIISIIIAN 1 POIII

63 ||OcHOBHBIC TOKA3aTENN MOMYJISIIIAK: YACITCHHOCTb, MJIOTHOCTD, 1 POIII
BO3PACTHAs U TIOJIOBasi CTPYKTypa

64 | OcHOBHBIC TTOKA3aTE)IH MOMYJISIIIAK: POKIAEMOCTh, IPUPOCT, TEMIT 1 PolI

pocTa, CMEPpTHOCTb, MUTpAllUN




Ne Tema ypoka KonunuecTBo yacos Hara DJEeKTPOHHBIE TU(PPOBBIE
n/n Beero|| Kontponbusie || [Ipaktuueckue || A3YICHAA obpazoBaTenbHbIe
padoTHI paboTHI PeCYpCBI
65 |Oxonoruyeckas CTpyKTypa MOMyJsuu 1 PolI
66 ||[lnHamMMKa MOMYIISALUH U €€ PeTyIsAIus 1 POII
67 |Kpusble pocta yrcneHHOCTH nomynsuuu. KpuBble BBKUBaHUS 1 POIII
68 |Dxonmornyeckas Huma Buaa. JlabopartopHas padora 1 0.5 POII
«[IpucnocobneHus: ceMsiH pacTeHHI K pacCeIeHUIO)
69 |Bun xak cucrema nomynsuui 1 POIII
70 ||3aKOHOMEPHOCTH MOBEJCHUS M MUTPALAN KUBOTHBIX 1 POII
71 ||Coo01miecTBO OpraHu3MOB — OHOIEHO3 1 POIII
72 ||9xocucTemMa Kak OTKPBITas cCUCTeMa 1 POIII
73 ||[KpyroBopoT BEIIECTB U MOTOK SHEPTUH B SKOCUCTEME 1 POIII
74 ||OcHOBHBIE TOKA3aTENN SIKOCUCTEMBbI 1 POIII
75 ||9Kkomoruveckue MUpamMuIbl 1 POII
76 |3meHeHHs cOOOMIECTB — CYKIICCCHH 1 POII
77 |IIpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMBI 1 POl

MOpEN U OKEaHOB




Ne Tema ypoka KonunuecTBo yacos Hara DJEeKTPOHHBIE TU(PPOBBIE
n/n Beero|| Kontponbusie || [Ipaktuueckue || A3YICHAA obpazoBaTenbHbIe
padoTHI paboTHI PeCYpCBI

78 |[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI TYHIpP, JIECOB, CTETICH, 1 PolI
yCTBHIHB

79 ||AHTpOIIOTEHHBIC YKOCHUCTEMBI 1 PolI

80 | Ypboakocucremsr. [IpakTudeckas padbota «3ydeHne u onrcanue 1 0.5 PoOII
ypOOIKOCUCTEMBI»

81 |3axoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN 1 POl
OpPraHU3MOB B 9KOCHCTEMax

82 |[MexaHM3MBI BO3ICHCTBHUS 3arps3HEHUI Pa3HBIX THIIOB Ha 1 POIII
cyOOpraHM3MEHHOM, OPTraHU3MEHHOM, TOMYJIAIIMOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 | buocdepa — obmeruianerapaast 0601049Ka 3eMiTu 1 POII

84 |Yuenue B. U. Bepnanckoro o 6uochepe 1 POl

85 ||3axoHOMEPHOCTH CyIIecTBOBaHUs OMOCheps 1 PolI

86 |[KpyroBopoThI BeIIeCTB 1 OMOTr€OXMMUYECKHUE LIUKIIBI 1 POII

87 |3oHanmpHOCTH OHOChepsl. OCHOBHBIC OMOMBI CYIITH 1 PolI

88 ||YcroitunBocTh Onochepbl 1 POIII

89 ||Dxomornveckre KPpU3UCHl U MX TPUIHHEI 1 POIII

90 |[Bo3neiicTBHe yenoBeka Ha Ouochepy 1 POII




Ne Tema ypoka KonunuecTBo yacos ‘ Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|| Kontponsnsie || [Ipakrtudeckue || A3YICHUA obpasosatenbHbIe
padoTHI paboTHI PeCYpCBI
91 ||AHTpOomnoreHHO€ BO3/ICHCTBUE HA PACTUTEIbHBINA U )KUBOTHBIA MUD 1 PolI
92 ||Oxpana npuposI 1 PoOII
93 ||OcHOBHBIE IPUHIIMIIBI YCTOMYUBOTO PA3BUTHUS YEJIOBEYECCTBA H 1 POII
TPUPOJIBI
94 |[PanMoHaIbHOE MPUPOIOTIONB30BAHUE U COXPAaHEHHE 1 POIII
OHMOJIOTMYECKOTO pa3HOOOpa3us 3eMin
95 ||O6o006menune mo Teme «MUKPOIBOIIOHS U €€ Pe3yIbTAThD) 1 POIII
96 |O606meHue o TeMe «MakpoIBOIIOIUS U €€ Pe3yTbTaThD) 1 POIII
97 ||O606meHue o Teme «IIporcxokaeHNe U Pa3BUTHUE KU3HH Ha 1 POIII
3emuie»
98 ||O6o0menue no teme «IIpoucxoxaeHne yenoBeKa — aHTPOIIOT€HE3» 1 POII
99 ||O606mIeHHE IO TeMe «DKOJIOTHS — HayKa O B3aUMOOTHOIIIECHUSIX 1 POIII
OpPTaHH3MOBY
100 ||O6061menue no Teme «OpraHu3Mbl U cpefa OOUTaHUSD» 1 POII
101 ||O606meHne 110 TeMe «DKOJIOTHS BUIOB H MTOMTYIISIITHI 1 POII
102 ||O6061menue no teme «buochepa — rinodanabHas IKOCUCTEMA» 1 POIII
(OBLLEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 102 || 0 | 75 [

YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O TPOLHECCA




OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

* buosnorus, 10 knacce/ [Taceunnk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue; nox penakuueii [laceunuka B.B., AkunonepHoe o01iecTBo
«M3natenbcTBO «IIpocBerieHue»

* buonorus, 11 kacce/ [Naceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue; noxa peaakiueii [laceannka B.B., AkumonepHoe o01ecTBo
«M3natenbcTBO «IIpocBemieHue»

* buonorus. buonorndeckue cucremsr u nponeccel, 10 knace/ Tepemo A.B., Ilerpocoa P.A., OG11ecTBO ¢ OrpaHUYeHHON 0TBETCTBEHHOCThIO «OL]
MHEMO3HNHA»

* buonorus. buonornyeckue cucremsl u npoueccsl, 11 kimace/ Tepemo A.B., IlerpocoBa P.A., O61mecTBO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «MOL]
MHEMO3HNHA»

METOJIUYECKHUE MATEPUAJIBI JIJISd YYUTEJISA

VMK Ilaceunuk B.B.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
PolI
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUs»



